Google 


This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world’s books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that’s often difficult to discover. 


Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book’s long journey from the 
publisher to a library and finally to you. 


Usage guidelines 
Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 


public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 





We also ask that you: 


+ Make non-commercial use of the files We designed Google Book Search for use by individual 
personal, non-commercial purposes. 





and we request that you use these files for 


+ Refrain from automated querying Do not send automated queries of any sort to Google’s system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 


+ Maintain attribution The Google “watermark” you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 


+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can’t offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book’s appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 






About Google Book Search 


Google’s mission is to organize the world’s information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world’s books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 
ai[http: //books . google. com/| 

















weet 





t 





—s 








“one ot, 


sa er ee 


mwerco sy 


- 


a A ee - 


il ee 





THE 


AMERICAN EPHEMERIS 


AND 


NAUTICAL ALMANAC 


FOR THE YEAR 


1915 


PUBLISHED BY THE NAUTICAL ALMANAC OFFICE, U. S. 
NAVAL OBSERVATORY, BY DIRECTION OF THE SECRETARY 
OF THE NAVY AND UNDER THE AUTHORITY OF CONGRESS. 
SOLD BY THE SUPERINTENDENT OF DOCUMENTS, 
GOVERNMENT PRINTING OFFICE, WASHINGTON, D. C. 





WASHINGTON 
GOVERNMENT PRINTING OFFICE 
1912 


\ 


¢ 
, * 
e® 
ee 4° 
®@e 
e 
e 
e 
és 





| THE NEW YORK 
{ 


PUBLIC LIBRARY 


Gray 
S bh pide 


a6(@A, .ENOX ANG 
TIL@Ge eQiNOAaT ONE. 
R 1913 L 








PREFACE. 


The character of the matter contained in this issue of the 
American Ephemeris and Nautical Almanac, and its arrangement, are 
the same as in the preceding volume, that for the year 1914. 

The volume is divided into three parts, as follows: 

Part I, Ephemeris for the Meridian of Greenwich, which gives 
the ephemerides of the Sun and Moon, the geocentric and heliocentric 
positions of the major planets, the Sun’s coordinates, and other funda- 
mental astronomical data for equidistant intervals of Greenwich mean 
time. : 
Part II, Ephemeris for the Meridian of Washington, which gives 
ephemerides of the fixed stars, Sun, Moon, and major planets for 
transit over the meridian of the Naval Observatory, Washington, 
which passes midway between the West and East Transit Circles of 
the Observatory. The mean places of the fixed stars and the data for 
their reduction are also included in this part. 

Part III, Phenomena, which contains predictions of phenomena 
to be observed, with data for their computation. Washington mean 
time for the meridian of the Naval Observatory is used throughout 
this part except in a few cases, notably those of eclipses, where Green- 
wich mean time seems more convenient. Tables for the determina- 
tion of latitude and azimuth from Polaris, tables for the conversion of 
time, and an alphabetical list of observatories with their latitudes. 
longitudes, and other data, are contained in this part. 

W. S. EICHELBERGER, 
Professor of Mathematics, U. S. Navy, 
Director Nautical Almanac. 


WASHINGTON, August, 1912. 
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“ERRATA. 


The American Ephemerts, 1912. 


Page. ‘ 

240, Footnote,6?Cham. .... . . for 256s. read 256’ n 

247, Footnote, oCygni . . . for f. 1’ read f., x° 

560, Second eclipse, Moon’s declination . for 110 47.9N. read 11 © 53.1N., 
636, Synodic Period, SatelliteIX . . . for 580 4.7 read 523 15.6 

650, Bogota, Red. to Geoc. Lat. . . . . for —11 51.5 read —1 51.5 

654, Lawrence, Geographic Latitude . . for +36° read -+-38° 

657, San Fernando, Long. from Greenwich for +6 27 18.0 read +6 12 18.0 


For other errata, 1912, see page iv of The American Ephemerts, 1913 and 1914. 
The American Ephemeris, 1913. 


240, Footnote,6?Cham. ..... . for 256s. read 256’ n 

247, Footnote,oCygni . ..... . for f.1’ read f. 1° 

572, Secondstar ...... .. . for vGeminorum read v Geminorum 
Tenth star ....... =... for v' Cancri vead vu! Cancri 
Eleventh star .. . . « for v? Cancri read v? Cancri 

657, Synodic Period, Satellite Ix . « « for 580 2.9 read 523 15.6 

670, Bogota, Red. toGeoc. Lat. . . . . for ~11 51.5 read —I 51.5 

674, Lawrence, Kans., Geographic Lat. . for +36° read -+38° 

677, San Fernando, Long. from Greenwich for +6 27 18.0 read +6 12 18.0 


For other errata, 1913, see page iv of The American Ephemeris, ro14. 
The American Ephemerts, 1914. 





137, Dec. 32, Upper Transit, Diff. for: Hr. for 2.20 read 2.21 
240, Footnote,é6?Cham. ..... . for 256s. read 256 n 
247, Footnote,oCygni . ..... . for f.r read f.1* 
526, Jan.a1 U, Bright Limbs ... . for N. read N. 

549, Dec. 31, Apparent Declination . . for 47.4 read 47.5 
558, Dec. 32, Apparent Declination . . for 2.3 read 2.4 

657, Synodic Period, SatelliteIX . . . for 580 2.9 read 523 15.6 
669, Dec.2312 -. ~ . « « for & read ¢ 

670, Bogota, Red. to Geoe. Lat. - + « 6 for IE §1.5 read —I 51.5 
674, Lawrence, Kans., Geographic Lat. . for +36° read -+38° 
677, San Fernando, Long. from Greenwich for +6 27 18.0 read +6 12 18.0 
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ANNIVERSARIES AND FESTIVALS, 1915. 


New Year’s Day . 

Epiphany . 
Septuagesima Sunday . 
Lincoln’s Birthday 
Quinquagesima (Shrove Sunday) 
Ash Wednesday . 
Washington’s Birthday 

Palm Sunday 

First Day of Passover . 

Good Friday 

Easter Sunday 

Rogation Sunday 

Ascension Day (Holy Thursday) . 
Hebrew Pentecost (Shebuoth) 
Pentecost (Whit Sunday) 
Memorial Day 

Trinity Sunday 

Corpus Christi 

Independence Day 


Labor Day (except in certain States) ; 


Day of Atonement (Yom Kippur) 
First Day of Tabernacle (Sucoth) 
Election Day (in some States) 
Thanksgiving Day 

First Sunday in Advent 
Christmas Day 
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Friday, Jan. 
Wednesday, Jan. 
Sunday, Jan. 
Friday, —_ Feb. 
Sunday, Feb. 
Wednesday, Feb. 
Monday, Feb. 


Sunday, Mar. 
Tuesday, Mar. 
Friday, Apr. 
Sunday, Apr. 
Sunday, May 
Thursday, May 
Wednesday, May 
Sunday, May 
Sunday, May 
Sunday, May 
Thursday, June 
Sunday, July 


Monday, Sept. 


Saturday, Sept. 18. 


Thursday, Sept. 


Tuesday, Nov. 
Thursday, Nov. 
Sunday, Nov. 
Saturday, Dec. 
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INTRODUCTION. 


The Ephemerts for the Meridian of Greenwich, comprising Part I of this 
volume, has been constructed from various tables of the Sun, Moon, and planets, 
as stated below, and the ephemerides of these bodies for the meridian of Washing- 
ton contained in Part II have been computed from the same tables. 

The Ephemeris of the Sun is constructed from NzEwcomp’s Tables of the Sun, 
Astronomical Papers of the American E phemeris, Vol. VI, part 1. 

The adopted value of the mean equatorial horizontal parallax of the Sun is 
8’’.80, Parts Conference, May, 1896. 

The Sun’s rectangular equatorial coordinates are computed from the longi- 
tudes and latitudes by the following formule: . 


X=R cosa , 
Y=R sin A cos w—19.3 RB 
Z=R sin A sin w+-44.5 R B 


The reductions to mean equinox are computed by the formule— 


4X=+Y sec w JA sin 1” 
4Y=—X cos @ JA sin 1’+- Z4o sin 1”+ 9.1 rR sin (A+6°) 
4Z =—X sin w JA sin 1’’— Y4o sin 1’ —21.0 TR sin (A+6°) 


where the numerical coefficients are in units of the seventh place of decimals and 


R=the Sun's radius vector, 
A=the Sun’s true longitude, 
f=the Sun’s true latitude, expressed in seconds of arc, 
@=the obliquity of the ecliptic, 
4A=the reduction of longitude for precession and nutation from the beginning of the 
Besselian fictitious year, | 
4e=the reduction of the mean to the apparent obliquity, 
r=the fraction of the year since the beginnning of the Besselian fictitious year. 

The longitude, latitude, and parallax of the Moon are derived from HANSEN'S 
Tables de la Lune (London, 1857), the mean longitude being corrected as in 
previous years, beginning with the volume for the year 1883. The statement con- 
cerning these corrections which is contained in the volumes from 1883 to rgrr, 
inclusive, is erroneous, in that they have not been computed strictly in accordance 
with the formula in NEwcoms’s Researches on the Motion of the Moon, part 1, page 
268, Washington Observations, 1875, Appendix II. That formula is, 

—1/.14—29/.17 T—3.86 T?—V,—0.09 sin A—157’.49 cos A, 
while the expression actually used is, 
—1//.14~—29/.17 T—3/.76 T?—V,—15%’.49 cos A. 

In these formule T is the time in units of 100 years reckoned from 1800. 

The ephemerides of Mercury, Venus, and Mars are derived from Nzwcoms’s 
tables of these planets, Astronomical Papers of the American Ephemeris, Vol. VI, 
parts 2, 3, and 4. 

The ephemerides of Jupiter and Saturn are derived from the tables constructed 
in this office by GEorcE W. HILL, Astronomical Papers of the American Ephemerts, 


Vol. VII, parts 1 and 2. 
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The ephemerides of Uranus and Neptune are derived from NEwcompn’s tables of 
these planets, Astronomical Papers of the American Ephemeris, Vol. VII, parts 3 and 4. 

The nutation used in computing the ephemerides of the Sun, Moon, and planets 
has been taken from Tables XXXII and XXXIII of Newcoms’s Tables of the Sun, 
Astronomical Papers of the American Ephemeris, Vol. VI, part 1, and is given at 
intervals of five days on page 214. The formule from which the nutation is com- 
puted are as follows, the time interval T being expressed in units of 100 years, 
reckoned from 1900. See Tables of the Sun, page 26. 


| 6p=—(17.234+0”.017 T) sin Q d6e=-+9/.214 cos (3 
+ 3” .209 sin 2 QQ —o’’.o90 cos 2 3 
— ’.257 sin 2 L +0/’.546 cos 2 L 
— 0.049 sin (3 L+78°.7) -+0/.021 cos (3 L+78°.7) 
+ o%.110 sin (L+75°.3) —0o’.009 cos (I.—78°.7) | 


The formule for the nutation used in computing the Besselian and Independent 
Star Numbers, pages 218-229, are as follows: 


Terms of Long Period. Terms of Short Period. 
6yp= —(17’’.234+0%.017 T) sin Q —0o”.204 sin 2 C 
+ o% -209 sin 2 §2 +o”.orr sin (€ +I) 
— ,a72sin2 1 | +0”.068 sin (€ —I’) 
+ 0.126 sin (L—I) —0o”.034 sin (2 € —QQ) 
— 0.050 sin (3 L—T) —0’’.026 sin (3 € —I’) 
+ o”.021 sin (L+T) +o”.o015 sin (C —2 L+I”) 
+ 0.012 sin (2 L—Q) +0/.006 sin 2 (C —L) 
e=+ (9.210-+0’’.0009 T) cos QQ +0”.088 cos 2 € 
— of.090 cos 2 Q +0”.018 cas (2 € —Q) 
+ 07.552 cos 2 L, +o0’.o11 cos (3 € —I”) 
+ 07.022 cos (3 L—I) —0/’.005 cos (€ +I’) 
— 0.009 cos (L+I°) 


— 0.007 cos (2 L—Q) 

The meaning of the symbols used and the manner in which these latter formulz 
have been employed in computing the ephemerides of the stars, pages 251 to 510, 
are explained on pages 216 and 217. The slight discrepancy between the terms in 
2 L, in these two sets of formule is due to the correction of an error in the first set. 
See Bulletin Astronomique, 1898, Vol. XV, page 244. 

The list of 825 stars contained in Part II has been selected from NEwcomp’s 
Catalogue of Fundamental Stars, Astronomical Papers of the American Ephemeris, 
Vol. VIII, part 2. The mean places and annual variations of the stars have been 
taken from NEwcomp’s Catalogue, except that those of ¢ Hydri, 38 Horologii 
(G.), and z Centauri have been taken from Veroeffenilichungen des Koeniglichen 
Astronomischen Rechen-Instituts zu Berlin, 1907, No. 33. 

The relative accuracy with which the places of the stars are determined in 
both right ascension and declination may be estimated approximately from the 
mean errors for the year 1920, given on pages 511-517, and taken from Astronomical 
Papers of the American E-phemerts, Vol. VIII, part 2, pages 370-382. 

The constants of aberration, precession, nutation, and obliquity of the ecliptic, 
used in the reduction of stars to apparent place, are given on pages 213 and 214, 
and the formule for the computation of the Besselian and Independent Star Num- | 
bers are given on page 216, the coefficients being those given by NEwcoms in 
Bulletin A stronomaque, 1898, Vol. XV, page 241. 

The terms of short period of the nutation depending on the Moon’s mean © 
longitude are tabulated for Washington mean midnight of each day on pages 
231-232, and have been computed from the formule for these terms given above. 

(Eph 1s] 
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The method by which the right ascensions and declinations of the stars inter- 
polated from the 10-day ephemerides (pp. 287-486) are corrected for the effect of 
these short-period terms is given on page 217. 

According to the formule on pages 216 and 217 the star constants a, b, c, d, 
a’, b’, c’, d’ are computed for each star from its mean place at the beginning of the 
year, but if strict accuracy is required they should be computed from the star’s 
mean place at date, and the following second-order terms should be added to the 
usual expressions for the reduction from mean to apparent place, namely— 


To a—a, 


8 

+0.000 003 resin al tan 8 

—0.000 149 T? cos @ 

—0.000 0650 r? sin 2a 

+0.000 0103 sin 2 §2 cos 2a} tan?5 

—0.000 0107 cos 2 §2 sin 2a 

+0.000 0620 sin 2 () cos 2a} 28 
. sec 

— 0.000 0622 cos 2) sin 2@ 

+0.000 0513 sin (CE) +§2) cos 2@ 


+0.000 0097 sin (© —§2) cos 2a 


To 6—6, 


-+-0.000 975 fr? sin’a 

— 0.000 023 cos 2 $3 

—0.000 o80 cos 2 §2 cos 2a 
—0.000 077 sin 2 §2 sin 2a} tan 6 
-+-0.000 040 cos 2 ©) 

—0.000 467 cos 2 © cos 2a 
—o.000 465 sin 2 @ sin 2a 


— 0.000 039 cos (©) +$2) 


—0.000 385 sm (©) + £2) sin 2a 


—0.000 0507 cos (©) + §2) sin 7 tan 8sec8 oO? 380 cos (©) +§2) cos 2a 


sin 6 tan 6 


— 0.000 0053 cos (©) —§3) sin 2a —0.000 380 cos (CF) —Q) 


—0.000 040 cos (@) —§2) cos 2a 
—0.000 072 sin (@) —§Q) sin 2c 
These terms are negligible for stars whose declination is numerically less than 
80°, but in computing the apparent places given in the American Ephemeris they 
have been applied whenever sensible. 
The apparent places of a Canis Majoris (Sirius), a Canis Minoris (Procyon), 
a? Centauri, and 61 Cygni, have been corrected for the effect of annual parallax, 
the adopted constants of parallax being 0’’.38, 0’’.27, o’’.75, and o’’.40, respectively. 
The apparent places of a Canis Majoris (Sirius), a Canis Minoris (Procyon), 
and a? Centauri, have been corrected for the effect of orbital motion. AUWERS’S 
elements were used for Sirius and Procyon, and SkE’s elements for a Centauri. 
The values of these corrections are given on pages 98 and 99 of Veroefjentlichungen 
des Koeniglichen Astronomischen Rechen-Instituts zu Berlin, 1907, No. 33, but those 
for Sirius and Procyon need an additional correction to refer them to the center of 
the orbit before they are applicable to the mean places taken from NEwcomp’s 
Fundamental Catalogue. These additional corrections for Sirius and Procyon were 
omitted in the Star List [Supplement to the American Ephemeris and Nautical 
Almanac] for 1910 and 1911, and in the American Ephemeris and Nautical Almanac 
for 1912 and 1913. ‘The values of the corrections for the three stars are— 


Sirius. Procyon. a? Centauri. 
I9I5.0 1916.0 1915.0 1916.0 1915.0 1916.0 
4a —o'.140 —0*.142 —o'.061 —0*.062 © +0°.669 -+0°.658 
46 —0''.32 —0'’.46 —o'’.20 —0'’.08 +6''.51 +6" .25 


The values of Ja and 406 which are given for the companions to the stars 
y Andromedz, € Urse Majoris and 61 Cygni, have been taken from the Greenwich 
10-year catalogue for 1890, those for a Crucis from the Cape Catalogue for 1900, 
and those for a? Geminorum from DOBERCK’s elements given in the Astronomische 
Nachrichten, 1904, Vol. 166, page 145. 

The magnitudes of the stars have, with a few exceptions, been taken from 
Annals of the Harvard College Observatory, Vol. L, 1908. 
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In general, the names of the stars are the same as in NEwcoms’s Suggested 
List of Fundamental Stars, except that the FLAMSTEED number has been omitted 
in all cases where Greek or italic letters are available. In some cases the con- 
stellation and number of the uranometries of Hz1s or GouLD have been used. In 
all such cases, Heis or the letter G in parentheses follows the constellation name, 
as, for example, 5 Cassiopeie (Heis) and 38 Horologii (G.). 

The stars occulted by the Moon, pages 565-569, have been selected from the 
catalogue of zodiacal stars contained in Vol. VIII, part 3, Astronomical Papers of 
the American Ephemerts, and the mean places for 1915.0 have been derived from 
the same catalogue. 

In Part III the elements of eclipses of the Sun and occultations of stars by the 
Moon are given in accordance with BESSEL’s method, the special forms employed 
being a modification of those developed in CHAUVENET’S Spherical and Practical 
Astronomy. 

In the computation of the elements of Eclipses, the following corrections 
to the longitude, latitude, and parallax of the Moon, deduced by Newcoms from 
recent observations of occultations of stars by the Moon, have been applied. These 
corrections have been assumed in each case to be constant during the eclipse. 


G. M. T. bv 6b ox 
Igis. ” ” ” 
Feb. 137 164 +6.6 —0.4 +0.4 
Aug. 10 II +8.8 +0.4 +0.4 


The satellites of Mars are computed from manuscript tables based upon 
elements deduced by WALTER S. HARSHMAN. 

The eclipses of Jupiter’s satellites are computed from a Continuation of DAMot- 
SEAU’S Tables. The occultations, transits, etc., are computed from WooLHOUSE’S 
tables, given in the British Nautical Almanac for 1835; Table II of each satellite 
having been adapted to DAMOISEAU’s tables. 

The Vth satellite of Jupiter is computed from manuscript tables based upon 
unpublished elements deduced from the observations of BARNARD. 

The differential coordinates of Jupiter’s VIth and VIIth satellites have been 
computed from elements and tables given in Lick Observatory Bulletin, 1906, 
Vol. IV, No. 112, and in Astronomische Nachrichten, 1907, Vol. 174, page 359, 
respectively. 

The elongations and conjunctions of the satellites and the positions of the 
rings of Saturn are computed from manuscript tables based on elements given by 
H. STRUVE in Observations de Poulkova, Supplement 1, St. Petersburg, 1888; Pub- 
licattons de Poulkovo, Second Series, Vol. XI, St. Petersburg, 1898; and Astrono- 
mische Nachrichten, 1903, Vol. 162, pages 325-344. The differential coordinates 
of Phoebe have been computed from elements and tables given in the Annals of 
Harvard College Observatory, 1905, Vol. LIII, No. VI. 

The apparent dimensions of the rings of Saturn are computed from BESSEL’s 
data, except those for the dusky ring, which are based on the observations of 
various astronomers. 

The elongations of the satellites of Uranus are computed from the data of 
Newcoms’s Urantan and Neptuman Systems, Washington Observations, 1873, 
Appendix I. 

The elongations of the satellite of Neptune are computed from manuscript 
tables based upon elements given by A. Hat, in the Astronomical Journal, 1898, 
Vel YTY nage 65. rep re 

z 








INTRODUCTION. xi 


The adopted apparent semidiameter of the Sun at the Earth’s mean distance 
is 16’ 1’’.50; while in the computation of eclipses the value given by AUWERS in 
the Astronomische Nachrichten, 1891, Vol. 128, page 367, is employed, viz., 15’ 59’’.63. 

In the computation of the ephemeris for physical observations of the Sun, 
page 611, the following elements by CARRINGTON have been used: 


Inclination of the Sun’s equator to the ecliptic . rn hae 16 
Longitude of the ascending node of the Sun’s equator on ‘the 

ecliptic . . - 73 ae tse 25 (t—1850) 
Sidereal period of rotation (mean solar days) see .  . 254.38 


The apparent semidiameter of the Moon is computed from the Moon’s equa- 
torial horizontal parallax, 7, by the formula, 


S=0.272 506 #-+1”.50 


where the constant 0.272 506 is based on data from occultations given by J. PETERS 
in the Astronomische Nachrichten, 1895, Vol. 138, page 147; and the constant 1’’.50 
is added to cover the average effect of irradiation. 


The value of the Moon’s semidiameter employed in the computation of eclipses 


is computed from the formula, 
S=0.272 274 ® 


The ephemeris for physical observations of the Moon, pages 612-619, has been 
computed from formule and elements given by F. Hayn in Abhandlungen der K. 
Sachsischen Gesell. der Wissenschaften, Vols. 29 and 30, 1904, 1907. 

The notation used for the geocentric librations of the Moon is as follows: 


I=the mean inclination of the Moon’s equator to the eeliptic (=1° 32’.1), 
§3=the mean longitude of the Moon’s ascending node, or the mean longitude of the 
descending node of the Moon’s equator, 
C=the angle at the center of the Moon’s disk made by a lunar meridian with the circle 
of declination, counted from north to east on the apparent disk, 
A, 8, a, 6=the geocentric longitude, latitude, right ascension, and declination of the Moon, 
i, J, Q’, C =the quantities defined on page 212, where their values for the current year are given, 
g =Earth’s mean anomaly, 
g=Moon’s mean anomaly, 
oo=Angular distance of Moon’s perigee from the ascending node, 
b, l=Optical librations in latitude and longitude, respectively, 
$6, l= Physical librations in latitude and longitude, respectively, 
6C= Physical libration of C. 


The Moon’s geocentric librations in longitude and latitude or, in other words, 
the earth’s selenographic longitude and latitude, are equal to /+6/ and 6+ 6b, 
respectively, and may be found, for any time, by means of the following formule, 
m connection with the tables given on pages 212 and 213 :— 

p=—o’.617 sin 2 (Q—A) 


Azsin I cos (§Q—A) 
tan B=tan / sin (Q)—A) 


V=A+u+Ab 
b=B— 
td — C | 
/ — —_0’ 
sin C=sin § 22 VF 4— 88) _ gin ¢ OBE $8) 


6b6=+-108” sin (a+1)+37’ sin (w—J)—11” sin (g-+e—J) 
6l=+12” sin g—59’ sin ¢ —18” sin 20 
—[108’’ cos (a-+-1)—37’” cos (w—1)+11” cos (g-+@—/)] tan b 
6C=—[108”’ cos (@-+-1)—37’” cos (@—1)-+19’ cos (g-+a@—/)] sec 5 
[Eph 1s) 


xii INTRODUCTION. 


The Sun’s selenographic latitude and longitude have been computed from 
formule the same as those given above except that the heliocentric coordinates 
of the Moon have been substituted for the geocentric coordinates. 

The following elements have been used in computing the ephemerides for 
physical observations of the planets Mars and Jupiter: 


wes @=321" 10™ of ++ 1°.565(f—1905) 
Position of north pole of Mars . lomse 30 .0/ +12 .60(f— 1905) 
we . @=17" 52™ o'.84-+ 0°.247(f—1910) 
Position of north pole of Jupiter . . .| $= =64" 3 av 0” 6— 0 .60(!—1910) 
Rotation period of Mars. . . . . . 24" 37™ 22°.65 
SystemI. . . . . . . 9! 5oF 30.004 
Rotation period of Jupiter (sy stem Il. . . gf ss™ 4o?.632 
Longitude of Central Meridian of Mars, May 1 5 1897, Greenwich 
Mean Noon . . . §2°.01 
Longitude of Central Meridian of Jupiter (System 1. ), July ta, 
1897, Greenwich Mean Noon . . . 47°.31 
Longitude of Central Meridian of Jupiter (System II. ), July 14, 
1897, Greenwich Mean Noon . : . 96°.58 


The position of the north pole of Mars is as given by LOWELL and CROMMELIN 
(see Monthly Notices R. A. S., 1905, Vol. 66, page 56), while that of the north pole of 
Jupiter has been deduced from the position given by DAMmoIsEaU for 1750 (see 
Tables Ecliptiques des Satellites de Jupiter, page (1)). The rotation periods of Mars 
and of Jupiter and the longitudes of the central meridians are according to MARTH 
(see Monthly Notices R. A. S., 1896, Vol. 56, pages 395-403 and 517-524). The 
longitude of the Great Red Spot and the time of its transit across the Central 
Meridian given in the volumes for 1913 and 1914 are replaced by those of System 
II. of MartH. This change has been made in view of the following facts: The 
Paris Conference of October, 1911, assigned to the office of the American Ephemeris 
and Nautical Almanac the preparation of the ephemerides for the physical obser- 
vations of the planets; a general desire exists that the use of System II. of MARTH 
should not be discontinued; and the position of the Great Red Spot during the 
opposition of 1912 was about 70° from the place predicted from the elements 
adopted in the American Ephemeris and Nautical Almanac for 1913. 

The adopted semidiameters of the planets are given on page xv, and their 
stellar magnitudes have been computed from formule given by G. MUELLER in 
Publicationen des Astrophystkalischen Observatoriums zu Potsdam, 1893, Vol. 8, 
page 366. 

In the list of observatories, pages 670-679, the latitudes given are in most 
cases astronomical. In some instances they have been determined by geodetic 
triangulation from other points. The reductions from geographic to geocentric 
latitude, p’—g@, and the distance from the center of the earth, 9, are computed 
from the formule on page xiv, using the flattening 54, obtained by JoHn F. Hay- 
FORD in Supplementary Investigation in 1909 of the Figure of the Earth and Isostasy, 
U. 5. Coast and Geodetic Survey, 1910, and adopted by the Parts Conference, | 
October, 1911. 
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CHRONOLOGICAL ERAS AND CYCLES. 


CHRONOLOGICAL ERAS. 


THE YEAR 1915, WHICH COMPRISES THE LATTER PART OF THE 139TH AND THE BEGINNING OF THE 
140TH YBAR OF THE INDEPENDENCE OF THE UNITED STATES OF AMERICA, CORRESPONDS TO— 


The year 6628 of the Julian Period; 

“¢ 7423-7424 of the Byzantine era, the year 7424 commencing on Sep- 
tember 1; 

5675-5676 of the Jewish era, the year 5676 commencing on Sep- 
tember 9, or, more exactly, at sunset on September 8; 

2668 since the foundation of Rome, according to VARRO; 

2662 since the beginning of the era of NABoNasSaR, which has been 
assigned to Wednesday, the 26th of February of the 3967th 
year of the Julian Period; corresponding, in the notation of 
chronologists, to the 747th, and, in the notation of astronomers, 
to the 746th year before the birth of Crist; 

“¢ 2691 of the Olympiads, or the third year of the 673d Olympiad, 
commencing in July, 1915, if we fix the era of the Olympiads 
at 775% years before CuristT, or near the beginning of July 
of the year 3938 of the Julian Period; 

2227 of the Grecian era, or the era of the SELEUCID2, which began 
near the vernal equinox of the year, —311=B. C. 312, = 4402 
of the Julian Period; 

1631 of the era of DIOCLETIAN; 

2575 of the Japanese era and to the 4th year of the period entitled 
Taisho. 

The year 1334 of the Mohammedan era, or the era of the Hegira, begins on 
the 9th day of November, rgr15. 

The first day of January of the year 1915 is the 2,420,499th day since the com- 
mencement of the Julian Period. 


CHRONOLOGICAL CYCLES. 


Dominical letter . . . . . C SolarCycle . .... . 20 
Epactt . . . ..... +. «+4 Roman Indiction . . . . 13 
Lunar Cycle or Golden Number 16 Julian Period. . . . . . 6628 
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ASTRONOMICAL CONSTANTS. 


Solar Parallax . ........ +. . . . =. «28.80 

Constant of Nutation . . . . .. .6. 0.2.4 6 «~)= Q.2I | Paris Conference. 
Constant of Aberration . . . ... .. +. . « 20.47 

General Precession ote ee 50’’.2564+0’’.000 222(t— 9) Newcomb. 
Obliquity of the Ecliptic . . . . 23° 27’ 8’'.26—0/''.4684(t— 1900) 

Equatorial Horizontal Parallax of the Moon . . . . 57’ 2’’.63* (Newcomb). 


Mean distance Earth to Moon 384 395 kilometers= 238 851 miles, or 60.2669 radii. 

Mean distance Earth to Sun 149 499 935 kilometers= 92 894 767 statute miles. 

Velocity of light 299 860 kilometers = 186 324 statute miles per second (Newcomb 
and Michelson). 

Light travels unit distance in 498°.566. 

Gaussian Gravitation Constant, tk = 0.017 202 099 = 3 548/’.187 61. 


m ™m 
Acceleration in one sec. due to gravity, g= 9.8060— 0.0260 cos 29— ~ 74. t 


m m Helmert. 

Length of seconds pendulum, /~0.993 549— 0.002 631 Cos 2p— elt 
Length of the year: a 

Tropical (ordinary) 365.242 198 79 — 0.000 000 0614 (t— 1900) 

Sidereal .. . 365.256 360 42+ 0.000 000 oor! (t— 1900) } Newcomb. 

Anomalistic . . . 365.259 641 34+0.000 000 0304 (t— 1900) 

Eclipse . . . . 346.620000 +0.00000036 (t—1900) 
Length of the month: d dohm is 

Synodical (ordinary) » 6 « « « 29.530588=29 12 44 2.8 

Tropical . .. - 8 6 « 6 6 27.321 582=27 7 43 4.7 


Sidereal . 2. . 2. 1 6. «© «© © . 27.321 661=27 7 43 11.5 > Hansen. 
Anomalistic . . . . 2. 2 . 6 « 27.554 550=27 13 18 33.1 


Nodical . . . . . . «© «© © « 27.212219=27 5§ § 35.7 
Length of the day: hom s¢ 
Sidereal . . . . . . .. . . . 23 56 4.091 of mean solar time. 


Mean Solar .. . . . 24 3 56.555 of sidereal time. 
Dimensions of the Earth (Hayford’ S Spheroid of 1909): 
Equatorial Radius, a= 6378.388 kilometers or 3963.34 statute miles. 





Polar Radius, b = 6356.909 rT or 3949.99“ «e 
Flattening, a-b 
G@ 297.0 


+5 
Logarithm of the eccentricity ve <7 =log e= 8.913 804 





Logarithm radius = log p= 9.999 3608 + 0.000 7324 COS 2P— 0.000 COI COS 4@. 
Reduction from geographic latitude @ to geocentric latitude 9’, 


pp’ — p= —11' 35’’.66 sin 29+ 1''.17 sin 49. 
I meter= 3.280 8333 feet. 1 foot=0.304 8006 meters. 
I statute mile = 0.868 392 nautical or geographical miles. 
1 nautical mile= 1.151 553 statute miles. 


* Used in the computation of eclipses. The parallax used in the computation of the ephemeris of the Moon 
contained in this volume is 57’ 2/’.23 Hansen). 

tk? is the acceleration due to the Sun’s attraction at the mean distance of the Earth from the Sun, which is 
also the astronomical unit of distance, the unit of time being one mean solar day. 

I p=latitude, h=clevation above sea level in meters, and log R=6.80416. 

Nore.—The above values of log p and 9’—p were computed with the eccentricity that results from assuming 
that the flattening of the earth is exactly sty. 
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San 
Moon . 
Mercury . 
Venus. 
Mars . 


Jupiter (Equatorial) . 
Jupiter (Polar) . 
Saturn (Equatorial) . 
Saturn (Polar) . 


Uranus 
Neptune . 


At unit 
Distance. 

? ”o 
15 59.63 
15 32.58* 
3-34 

. 8.55 
: 5.05 
I 40.20 
I 34.12 
I 24.88 
I 17.47 
33-52 
38.66 


At mean 

least In Kilo- 

Distance. meters. 
695 533-61 
- 1 737-96 
5.45 2 420.82 
30.90 6 197.01 
9.64 3 660.22 
23.84 72 624.56 
22.40 68 217.80 
9.94 61 520.69 
9.07 56 149.95 
1.84 24 295.16 
1.33 28 020.61 


ASTRONOMICAL CONSTANTS. 


SEMIDIAMETERS OF THE SUN, MOON, AND PLANETS. 


Tx Statute 
Miles. 


432 183.68 
1 079.91 
T 504.24 
3 850.67 
2 274.37 

45 127.16 
42 388.90 
38 227.48 
34 890.23 
15 096.43 
17 411.34 


Authority. 


Auwers. 
Newcomb. 
Le Verrier. 
Peirce. 
Peirce. 
Am. Eph. 
Peirce. 
Barnard. 
Barnard. 
Am. Eph. 
Am. Eph. 


ELEMENTS OF THE PLANETARY ORBITS FOR THE EPOCH 1915—January of G. M. T. 


Name. 


¥ Mercury . 
9 Venus. 
® Earth 

é Mars 

4 Jupiter 

h Saturn 

4 Uranus 
Y Neptune . 


Name. 


8 Mercury 
9 Venus . 
@® Earth 

é Mars 

4 jupiter . 
h Saturn . 
4 Uranus. 
Y Neptune 


Sidereal Sidereal Synodic 
Mean Dis- Period in mean daily Period in Eccen- 
tance. Tropical Years. Motion. Tropical Years. tricity. 
0.387 099 0.240 85 14 732.420 0.31726 0.205 6173 
0.723 331 0.615 21 5 767.670 1.598 72 0.006 8135 
1.000 000 1.000 04 3 548.193 ee 0.016 7448 
1.523 688 1.880 89 1 886.519 2.13§ 39 0.093 3225 
5.202 803 11.862 23 299.128 1.092 II 0.048 3620 
9.538 843 29.457 72 120.455 1.035 18 0.055 8379 
19.190 978 84.015 29 42.23 1.012 09 0.047 0865 
30.070 672 164.788 29 21.53 1.00614 0.008 5428 
Taclina- Mean Longi- Mean Longi- Mean Longi- Logarithm of 
tion to the tude of the tude of the _ tude at the Mass in Unit 
Ecliptic. Node. Peribelion. Epoch. of Sun’s Mass, 
eo ’ oe ° é oe é oe ° e oe 
7 O14 47 19 25.3 76 7 §8.8 276 13 13.5% 3.221 8487—10 
3 23 37.6 75 54 §2:6 130 22 30.0 119 26 49.99 4.389 3398—10 
. 8 oe IOI 28 43.3 99 422.04 4.482 2896—10 
r5t 1.0 48 54 58 334 29 40.4 284 36 34.04 3.509 5499—10 
tr 18 28.5 99 35 22.4 12.57 11.8 333 25 58.17 6.979 9082—10 
229 30.5 412 54 51.8 QI 22 $7.3 99 3 59-41 6.455 7335—10 
© 46 21.9 73 33 56.5 169 17 186 307 50 20.14 5§.6407528—10 
1 46 40.5 130 5037.5 43 53 32.3 118 0 (1.18 5.705 5338—10 


The elements of the four inner planets are derived from those given by NEw- 
coms in Vol. VI of the Astronomical Papers of the American Ephemerts, and are 


the same as those used in computing the ephemerides of these planets. 


Those of 


Jupiter, Saturn, Uranus, and Neptune are taken from Vol. VII of the Astronomical 
Papers for the epoch of the tables. They are reduced to 1915 by applying Lz 
VERRIER’S variations, and can not be regarded as being strictly identical with the 
elements used in computing the ephemerides of those planets in this volume. 

*At mean distance. See Ast. Papers Am. Eph., Vol. IX, p. 39. For the values of the semidiameter used in 
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this volume see page xi. 
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4 JANUARY, 1915. IIT. 


AT GREENWICH MEAN NOON. 











THE SUN'S Mean Time of 
- Sidereal Noon. 
Logarithm of the 
True Longitude. Radius Vector of 
Diff. for Latitude. 
A y 
s ve c o ve oe h m 8 
O 32.9 | O 23.8 | 152.85 | +0.43 | 9.992 6547 5 18 54.39 
I 41.3 I 32.0 | 152.85 0.33 | 9.992 6526 5 14 58.48 
2 49.8 | 2 40.3 | 152.85 0.22 | 9.992 6533 5 11 2.57 
3 58.4 | 3 48.6 | 152.86 | +0.09 | 9.992 6568 5 7 6.66 
5 7.1 4 57.2 | 152.86 | —0.04 | 9.992 6631 5 3 10.74 
615.9| 6 5.8 | 152.87 0.17 | 9.992 6720 4 59 14.83 
7 24.9 | 7 14.6 | 152.87 | —0.29 | 9.992 6836 4 55 18.92 
8 33.9 | 8 23.5 | 152.88 0.39 | 9.992 6976 4 51 23.01 _ 
9 43.1 9 32.5 | 152.88 0.47 | 9.992 7138 4 47 27.10 © 
q 
IO 52.4 | IO 41.5 | 152.89 | —0.52 | 9.992 7323 4 43 31.18 
12 1.7 | I1 50.6 | 152.89 0.54 | 9.992 7527 4 39 35-27 
13 10.9 | 12 59.6 | 152.88 90.53 | 9-992 7750 4 35 39.36 
14 20.0 | 14 8.6 | 152.87 | —0.48 | 9.992 7990 4 31 43-44 
15 28.8 | 15 17.2 | 152.86 0.40 | 9.992 8247 4 27 47.53 
16 37.3 | 16 25.5 | 152.84 0.29 | 9.992 8520 4 23 51.62 
17 45-4 | 17 33-4 | 152.82 | —0.17 | 9.992 8807 4 19 55.71 
18 52.8 | 18 40.7 | 152.80 | —0.03 | 9.992 OI11 4 1§ 59.80 
19 59-7 | 19 47.3 | 152.77 |] +0.10 | 9.992 9430 4 12 3.88 
21 §.7 | 20 53.2 | 152.74 | +0.23 | 9.992 9767 4 8 7.97 
22 10.9 | 21 58.2 | 152.70 0.35 | 9-993 O121 4 4 12.06 
23 15.2 | 23 2.3 | 152.66 0.46 I 9.993 0494 4 0 16.15 
24 18.6 | 24 5.5 | 152.62 | +0.54 | 9.993 0887 3 56 20.24 
25 20.9 | 25 7.7 | 152.58 0.60 | 9.993 1300 3 52 24.32 
26 22.3 | 26 8.9 | 152.54 0.63 | 9.993 1734 3 48 28.41 
27 22.6 | 27 9.1 | 152.49 | + 0.63 | 9.993 2191 3 44 32.50 
28 21.8 | 28 8.2 | 152.44 0.61 | 9.993 2670 3 40 36.59 
29 20.0 | 29 6.0 | 152.39 0.57 1 9.993 3174 3 36 40.68 
30 17.0 | 30 2.9 | 152.35 | +0.50 | 9.993 3702 3 32 44-77 
31 13.0 | 30 58.7 | 152.31 0.41 | 9.993 4255 3 28 48.86 
309 32 7-9 | 31 53-5 | 152-27 | 0.30 | 9.993 4833 3 24 52.95 
310 33 1.7 | 32 47.1 | 152.22 0.17 | 9.993 5438 3 20 57.04 
31I 33 54-5 | 33 39.8 | 152-18 | +0.03 | 9.993 6068 317 1.12 





Nore.—The longitudes in the column A are referred to the true equinox of their own date, while ] Diff. for 1 Hour, 
those in the column /’ are referred to the mean equinox of the beginning of the Besselian —9*.8296. 
fictitious year. (Table II.) 


IV. JANUARY, 1915. 5 
GREENWICH MEAN TIME. 



























z THE MOON’S 
S 
= : 
2 SEMIDIAMETER. HORIZONTAL PARALLAX. UPPER TRANSIT. | AGE. 
“3 _ ——- — j— _—— ee —S == ——- _— 
Z| Noon. | Midnight. | Noon. | Dif-for | yridnight. Meridian of | Dift- for | Noon. 
7 o , n o 7 é ” m 
15 12.1 155 27.96 | +1.126 | 55 41.69 . 12 30.6 15.4 
15 19.9 155 55-75 | 1.183 | 56 10.06 ; 13 22.7 16.4 
1§ 27.8 | 56 24.52] 1.209 | 56 39.05 . 14 12.6 17.4 
15 35-7 156 53-60] +1.212 | 57 8.14 ; 15 0.3 18.4 
15 43.6 157 22.66| 1.208 | 57 37.13 . 15 46.4 ; 19.4 
15 51.4 157 51-52 | 1-195 | 58 5-79 . 16 32.0 . 20.4 
15 59.0 | 58 19.89 | +1.166 | 58 33.74 . 17 18.3 21.4 
16 6.2 158 47.20| 1.101 |59 O.II ; 18 6.8 ; 22.4 
16 12.6 159 12.27| 0.976 | 59 23.44 ; 18 58.9 23.4 
10 16 17.5 159 33-35 | +0-764 | 59 41.68 19 55-4 24.4 
11 16 20.4 [159 48.12 | 0.450 | 59 §2.37 20 56.4 . 25-4 
12 16 20.7 159 54.14 | +0.037 | 59 53.18 . 22 0.4 
13 16 17.7 159 49.32 | 0.446 | 59 42.47 | 0. 23 4.4] 2. 27.4 
14 16 11.6 1 §9 32.62] 0.944 | 59 19.86 5 . . | 28.4 
15 16 2.5159 4-40] 1.393 | 58 46.53 Oo 5.4 29.4 
16 15 51.2 | 58 26.61 | —1.734 | 58 5.07 1.5 0.9 
17 . 15 38.6 157 42.38] 1.926 | 57 19.02 I 52.5 1.9 
18 15 25.9 156 55.49 | 1-954 | 56 32.27 2 39.0 2.9 
19 . 15 14.0156 9.80; —1.829 | 55 48.49 22.4 9 
20 . 1§ 3-7 155 28.69] 1.578 | §§ 10.72 3.9 9 
21 14 55-7 154 54.85 | 1.229 | 54 41.28 44.8 me) 
22 . 14 50.3 | 54 30.17 | —0.820 | 54 21.63 26.3 9 
23 . 14 47.8 1 54 15.72 | —0.382 | 54 12.47 9.3 9 
24 . 14 48.2 154 11.88 | +0.060 | 54 13.89 54-7 9 
25 14 51.3 | 54 18.40 | +0.477 | 54 25.28 7 43.0 9-9 
26 . 14 56.8 | 54 34.38 | 0.846 | 54 45.52 8 34.0 10.9 
27 . 15 4.3 154 58.47] 1.148 | 55 £2.98 9 27.2 11.9 
28 . 15 13.2 155 28.76! +1.360 | 55 45.54 IO 21.0 12.9 
29 15 22.8156 3.04] 1.479 | 56 20.93 . II 34.3 13.9 
30 . 15 32.5 156 38.88 | 1.490 | 56 56.61 I2 5.8 14.9 
31 15 41.7 157 13.85] 1.410 | 57 30.36 I2 §5.3 15.9 


32 § 1§ 46.0 | 1§ 49.9 157 45.91 | +1250 | 58 0.31 | +1.149 113 43.0] 1.95 | 16.9 


| 


Hour.|Right Ascension. 
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Diff. 
for 
1 Min. 





FRIDAY tr. 


JANUARY, 1915. 


GREENWICH MEAN TIME. 


Declination. 





hm is s co" 
6 44 4.38 . 2.3162 N.26 51 17.2 
6 46 23.31 . 2.3148 | 26 46 57.4 
6 48 42.16 2.3134; 26 42 28.9 
6 51 0.92 2.3118 26 37 51.8 
6 53 19.58 2.3102 26 33 6.0 
6 55 38.14 | 2.3084 26 28 11.7 
6 57 56.59 ' 3.3067 26 23 8.8 
7 © 14.94 | 2.3048 26 17 57.3 
7 2 33-17 , 2.3028 26 12 37.3 
7 4 51.28 | 2.3008 26 7 8.8 
7 7 9.26. 2.2986 26 1 31.9 
7 9 27-11 2.2964 25 55 46.5 
7 Il 44.83 , 2.2942 25 49 52.7 
7 14 2.41 2.2918 25 43 50.6 
7 16 19.85 | 2.2804 | 25 37 40.1 
7 18 37.14 | 2.2869 25 31 21.3 
7 20 54.28 | 2.2844 25 24 54.2 
7 23 11.27 | 2.2818 25 18 18.9 
7 25 28.10 | 2.2792 25 II 35.4 
7 27 44-77 | 2.2764 25 4 43-7 
7 30 1.27 | 2.2736 24 57 44.0 
7 32 17.60 | 2.2708 24 50 36.1 
7 34 33-76 | 2.2678 24 43 20.2 
7 36 49.74 | 2.2648 IN. 24 35 56.4 
SATURDAY 2. 
7 39 5-54 | 2.2618 [N. 24 28 24.6 
7 4I 21.16 | 2.2588 24 20 44.9 
7 43 30.60 | 2.2558 24 12 57.4 
7 45 51.85 | 2.2525 24 5 2.0 
7 48 6.90 | 23-2493 23 56 58.9 
7 §0 21.77 2.2462 23 48 48.0 
7 52 30.44 ' 2.2428 23 40 29.5 
7 54 50-91 | 2.2395 23 32 3-4 
7 57 5§.18 2.2362 23 23 29.7 
7 59 19.25 2.2328 23 14 48.5 
8 1 33.12 2.2294 23 § 59.8 
8 3 46.78 : 2.2259 22 57 3-7 
8 6 0.23 | 2.2224 22 48 0.3 
8 8 13.47 2.2189 22 38 49.5 
8 10 26.50 2.2154 22 29 31.5 
8 12 39.32 2.2119 22 20 6.2 
8 14 51.93 2.2083 22 10 33.8 
8 17 4.32 2.2048 22 0 54.4 
8 19 16.50 2.2012 21 5ir 7-9 
8 21 28.46 = 2.1975 21 41 14.4 
8 23 40.20 2.1939 21 31 14.0 
8 25 §1.73 + 2.1903 2121 6.7 
8 28 3.03 |; 2.1866 21 10 52.6 
8 30 14.12 | 2.1829 214 0 31.8 
8 32 24.98 | 2.1793 IN. 20 50 4.3 














Diff. 
for 
r Min. 





ad 
ied 


4-257 
4-402 
4-547 
4.691 
4-834 
4:977 
5.120 
5.262 
$ -404 
$-545 
5.686 
§ 827 
5-966 
6.105 
6.244 
6.383 
6.520 
6.657 
6.793 
6.928 
7.063 
7-198 
7-331 
7-463 


———— > —— 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Diff 

for Declination. 

1 Min 

SUNDAY 3 
m s s oof 
32 24.98 | 2.1793 iN 20 50 4.3 
34 35-63 | 2.1757 20 39 30-1 
36 46.06 | 2.1720 20 28 49.4 
38 56.27 | 2.1683 20 18 2.2 
41 6.26 | 2.1647 20 7 8.5 
43 16.03 | 2.1610 19 56 8.4 
45 25.58 | 2.1573 1g 45 2.0 
47 34-91 | 2.1538 TQ 33 49-3 
49 44.03 | 2.1502 1g 22 30.5 
5r §2-93 | 2.1465 Ig It §-5 
54 1.61 | 2.1428 18 59 34-4 
56 10.07 | 2.1393 18 47 57-3 
58 18.32 | 2.1357 18 36 14.2 
© 26.35 | 2.1322 18 24 25.3 
2 34.18 | 2.1287 18 12 30.5 
4 41.79 2.3252 18 o 30.0 
6 49.20 | 2.1217 17 48 23.8 
8 56.39 | 2.1182 17 36 12.0 
II 3.38 ' 2.1148] 17 23 54.6 
13 10.16 | 2.1113 17 IL 31.7 
15 16.74 | 2.1080 16 59 3.4 
I7 23.12 | 2.1047 16 46 29.7 
Ig 29.30 2.1013 16 33 50.7 
21 35.28 , 2.0981 |N. 16 21 6.4 
MONDAY 4. 

23 41.07 | 2.0049 [N. 16 8 17.0 
25 46.67 2.0917 15 55 22.5 
27 §2.07 | 2.0884 15 42 22.9 
29 57.28 | 2.0853 15 29 18.4 
32 2.31 | 2.0823 15 16 9.0 
34 7-15 | 2.0792 1S 2 54-7 
36 11.81 | 2.0762 14 49 35.6 
38 16.29 | 2.0733 14 36 11.9 
40 20.60 | 2.0703 14 22 43.5 
42 24.73 | 2.0674 14 9 10.6 
44 28.69 | 2.0647 13 55 33-1 
46 32.49 | 2.0619 13 41 51.2 
48 36.12 2.0592 13 28 5-9 
5° 39-59 | 2-056s 13 14 14.4 
§2 42.90 | 2.0539 13 © 19.7 
54 40.06 | 2.0514 12 46 20.7 
56 49.07 | 2.0489 12 32 17.7 
58 51.93 | 2.0464 12 18 10.6 
© 54.64 | 2.0441 | 12 3 59.6 
2 57.22 | 2.0418 | 4 49 44.6 
4 59.65 | 2.0394 II 35 25.8 
7 1.98 2.0373 Il 2I 3.3 
Q 4.12 | 2.0351 tr 6 37.1 
It 6.16 | 2.0330 IO §2 7.2 
13 8.08 | 2.0310 jN. 10 37 33.8 


for 
t Min. 


” 
10.514 
10.624 
10.732 
10.841 
10.949 
31.054 
11.159 
11.262 
1r.365 
11.467 
11.568 
11.668 
11.767 
rr .864 
11.963 
12.056 
12.150 
12.243 
12.336 
12.427 
12.S17 
12.606 
12.694 
r2.78: 


12.866 
12.95% 
13.034 
13.136 
13.297 
13.278 
13-357 
13-434 
13.51C 
13.587 
13.662 
13-734 
13.807 
13.877 
13.947 
14.017 
14.084 
14.1§1 
14.287 
14 282 
14.344 
14.406 
14.467 
14.527 
14.586 


VIL JANUARY, 1915. 7 


GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 








I 

Diff. Diff. Diff. Diff. 
Hour. Right Ascension.| for Declination. for our.|Right Ascension.| for Declination. for 

1 Min. 1 Min x Min. 1 Min. 














TUESDAY s5. THURSDAY 7. 
h m s lg e woo hm 8 s o + ” ” 
© | 10 13 8.08 2.0310 IN. 10 37 33.8 | 14.586] O | IT 49 41.10 | 2.0228 S. 1 48 23.7 | 16.044 
1! 1015 9.88 | 2.0291 10 22 56.9 | 14.643 I | IX Sx 42.52 | 2.0247 | 2 4 26.4 16.045 
2 1017 11.57 | 2.0272 10 8 16.6 | 14.700] 2 | Ir 53 44.06 | 2.0267 2 20 29.1 | 16.044 
3 10 19 13.14 | 2.0253 9 53 32-9 | t4.755] 3 | IE 55 45.72 | 2.0287 2 36 31.7 | 16.042 
4° 10 21 14.61 | 2.0237 9 38 46.0 | 14.809 f 4 | IT 57 47.50 | 2.0308 2 52 34.2 | 16.040 
§ 10 23 15.98 | 2.0219 9 23 55-8 . 14.862] § | IX 59 49.42 | 2.0331 3 8 36.5 16.036 
6 10 25 17.24 | 2.0203 9 9 2.5 14.914] 6 | 12 I 51.47 | 2.0354 3 24 38.5 16.030 
7 ' 10 27 18.41 | 2.0188 854 6.1 14.965] 7 | 12 3 53.67 | 2.0379 3 40 40.1 | 16.023 
8 | 10 29 19.49 | 2.0173 8 39 6.7 1s.01sf 8 | 12. § 56.02 , 2.0404 3 56 41.3 | 16.016 
9 10 31 20.48 | 2.0159 8 24 4.3 15.0647 9 | 12 7 58.52 , 2.0430 4 12 42.0. 16.007 
10 10 33 21.40 | 2.0146 8 8 59.0: 15.122] 10 | 12 10 1.18 | 2.0458 | 4 28 42.1 | 15.996 
Tr 610 35 22.23 | 2.0133 7 53 50.9 |'ts.ts89 Ir | 12 12 4.01 | 2.0485 4 44 41.5 | 15.983 
12. 10 37 22.99 | 2.0121 7 38 40.1 | rs.202f 12 | 12 14 7.00 | 2.0513 5 © 40.1 | 15.970 
13 10 39 23.68 | 2.0110 7 23 26.6 | 15.246] 13 | 12 16 10.17 | 2.0544 5 16 37.9 | 15-955 
14 10 41 24.31 | 2.0099 7 8 10.6 | 15.288] 14 | 12 18 13.53 | 2.0575 | 5 32 34.7 | 15.939 
15 10 43 24.87 | 2.0089 6 52 §2.0 | 15.351] 15 | 12 20 17.07 | 2.0606 | 5 48 30.6 | 15.922 
16 10 45 25.38 | 2.008: 6 37 30.9 | 15.372 16 | 12 22 20.80 | 2.0638 | 6 4 25.4 | 15.903 
17 10 47 25.84 ' 2.0073 6 22 7.415.411] 17 | 12 24 24.73 2.0673 | 6 20 19.0 | 15.883 
18 10 49 26.25 | 2.0065 6 6 41.6 | 15.4489 18 | 12 26 28.87 | 2.0707 | 6 36 11.4 | 15.862 
19 | 10 51 26.62 | 2.0088: = 5§_ «51 13.6 | 15.483] 19 | 12 28 33.21 | 2.0742 6 52 2.4] 15.838 
20 10 §3 26.95 | 2.0053 | 5 35 43-4 | 15.522 20 | 12 30 37.77 | 2.0778 7 7 52.0 | 15.814 
21 10 55 27.25 2.0048 § 20 11.0 | 15.57] 21 | 12 32 42.55 | 2.0815 7 23 40.1 | 15.788 
22 10 57 27.52 2.0043' § 4 36.6 115.589] 22 | 12 34 47.55 | 2.0853 7 39 26.6 | 15.761 
23 10 §9 27.77 , 2.0040 N. 4 49 0.3 | 15.622] 23 | 12 36 52.79 | 2.083 S. 7 55 11.4 | 15.732 
WEDNESDAY 6. FRIDAY 8. 
© 11 4 28.00 | 2.0038 IN. 4 33 22.0] 15.653] © | 12 38 58.26 | 2.0932 |S. 8 10 54.5 | 15.702 
1 | 11 3 28.22 | 2.0036 4 17 41.9 | 15.683 4 | 12 41 3.97 | 2.0073 8 26 35.7 | 15.672 
2| 11 § 28.43 | 2.0034 4 2 0.0} 15.7129 2 | 12 43 9.93 | 2.1024 8 42 15.0 | 15.637 
3. It «7 28.63 | 2.0034 3 46 16.5 | ts.739f 3 | 12 45 16.14 | 2.1058 8 57 52.2 | 15.603 
4 Ir 9g 28.84 | 2.0035 3 30 31.3 | 15.766 4 | 12 47 22.62 | 2.1101 9 13 27.4 | 15.568 
S FI II 29.05 | 2.0036 3 14 44.6 | 15.792] 5 | 12 49 29.35 | 2.1144 9 29 0.4 | 15.530 
6 If 13 29.27 | 2.0039 2 58 56.3 | 15.816} 6 | 12 51 36.35 | 2.1190 9 44 31.0 | 15.491 
4 FT 5 29-52 | 2.0043 2 43 6.7 | 15.838 7 | 12 53 43.63 | 2.1236 9 59 59-3 | 15.45% 
8 11 17 29.78 | 2.0046 2 27 15.7 | 1s-860f 8 | 12 §5 51.18 | 2.1283 IO I§ 25.1 | 15.409 
9 | II 19 30.07 | 2.0051 2 II 23.5 | 15.88: g | 12 §7 §9.02 | 2.1331 10 30 48.4 | 15.366 
10 | IL 21 30.39 | 2.0057 I 55 30.0 | 15.901] 10 | 13 O 7.15 | 2.1379 10 46 9.0! 15.321 
11 ' 31 23 30.75 | 2.0063 I 39 35-4 | ts-918f IL | 130 2:15.57 | 2.1428} Ir ££ 26.9. 15.276 
12 | Ir 25 31.15 2.0071 I 23 39.8 | 1§.935 [| I2 13 4 24.29 | 2.1479 Ir 16 41.9 15.226 
13. «II 27 31.60 = 2.0078 I 7 43.2) 15.9st] 13 | 13 6 33.32 | 2.1530; II 31 54.0 | 15.277 
14 IL 29 32.09 | 2.0088 O 51 45.7 | 15.966} 14 | 13 8 42.65 | 2.1582 11.47 3.1 | 18.125 
15 IL 31 32.65 | 2.0098 © 35 47-3 | 15.980] 15 | 13 10 52.30 2.1635 I2 2 9.0 | 15.072 
1G Il 33 33-27 = 2.0108 © 19 48.1 | 15.992] 16 | 13 13 2.27 | 2.1688 12 17 11.7 | 5.018 
37K 35 33-95 2.0100 N. o 3 48.3 | 16.002 17 | 13 15 12.56 | 2.1743 I2 32 I1.2 14.962 
1 t 37 34-72 2.0133 S. 0 12 12.1 | 16.012] 18 | 13°17 23-18 | 2.1798 12 47 (7.2 | 14.904 
19 If 39 35-55 | 2-0147 © 28 13.1 16.021] 19 | 13 19 34.14 | 2.18541 13 1 59.7 | 14.845 
20 «It 41 36.47 | 2.0161 © 44 14.6 | 16.0288] 20 «13 21 45.43 | 2.1911 13 16 48.6 | 14.784 
21 11 43 37-48 = 2.0176 I 0 16.5 | 16.034] 21 13 23 57.07 , 2.1968 13 31 33.8 | 14.722 
220 «11 45 38.58 = 2.0193 | 1 16 18.7 | 16.038} 22 | 13 26 9.05 | 2.2027 13 46 15.2 | 14.657 
23 «Il 47 39-79 = 2.0210 132 21.1 16.042§ 23 |! 13 28 21.39 | 2.2086 14 O 52.7 14.592 
24 I 49 41.10; 2.0228 S. 1 48 23.7 , 16.0449 24 13 30 34.08 | 2.2146 |S. 14 15 26.2 1 14.524 


8 JANUARY, 1915. Vil. 


GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 








Hour.|Right Ascension.| for Declination. for for 
t Min. 1 Min. 1 Min 


SATURDAY 9. MONDAY 11. 


h ™m s 8 | ° ’ vn ” ° e oe n 


hms 8 
15 24 43.85 | a.ssor |S. 24 & 1.0] 9.39% 


© | 13 30 34.08 | 2.2146 S. 14 15 26.2 | 14.524 

1 | 13 32 47-14 | 2.2207 14 29 55.6 | 14.455 I§ 27 17.06 | 3.5570 24 10 6.6] 9.01% 
2 | 13 35 0.56 | 2.2268 14 44 20.8 | 14.384 I§ 29 50.69 | 2.5638 24 19 2.7 | 8.856 
3 13 37 14-35 | 3.2329 14 58 41.7 | 14.312 I§ 32 24.72 | 2.5705 24 27 49-3 8 .696 
4 | 13 39 28.51 | 2.2393 15 12 58.2 | 14.237 15 34 59-15 | 2.5772 24 36 26.2 | 8.536 
5 | 13 41 43.06 | 2.2457 15 27 10.2 | 14.161 1§ 37 33-98 | 2.5838 24 44 53-4 | 8.372 
6 | 13 43 57-99 | 2.2520 I§ 41 17.5 | 14.082 15 40 9.20 | 2.5902 24 53 10.8 | 8.207 
7 | 13 46 13.30 | 2.258% 15 55 20.1 | 14.004 15 42 44.80 | 2.5966 25 1 18.2 | 8.090 
8 | 13 48 29.00 | 2.2649 16 9g 18.0 | 13.923 I5 45 20.79 | 2.6029 25 9 15.6 | 7.872 
9 | 13 50 45.09 | 2.2715 16 23 10.9 | 13.839 15 47 57-15 | 2.6091 25 17 2.9 | 7.703 
Io | 13 53 1.58 | 2.2782 16 36 58.7 | 13.754 15 50 33.88 | 2.6rs3 25 24 40.0 | 7.532 
Ir | 13 55 18.47 | 2.2848 16 50 41.4 | 13.667 I§ 53 10.98 | 2.6ar3 25 32 6.7 7-359 
12 | 13 57 35-76 | 2.2916 17 4 18.8 | 13.579 15 55 48.43 | 2.6272 25 39 23.1 7.385 
13 | 13 59 53-40 | 2.298 17 17 50.9 | 13.489 55 58 26.23 | 2.6329 25 46 28.9 7.009 
14 | 14 2 11.57 | 2.3083 7 31 17.5 | 13-397 16 1 4.38 | 2.6387 25 53 24.2 | 6.832 
15 | 14 4 30.09 | 2.3122 17 44 38.6 | 13.304 16 3 42.87 | 2.6443 26 0 88 | 6.653 
16 | 14 6 49.03 | 2.3192 17 57 54.0 | 13.207 16 6 21.69 | 2.6497 26 6 42.6 | 6.473 
17 | 14 9 8.39 | 2.3262 18 If 3.5 | 13.110 16 9g 0.83 | 2.6s49 26 13 5.6 | 6.294 
18 | 14 11 28.17 | 2.3332 18 24 7.2 | 33.012 16 11 40.28 | 2.6601 26 19 17.7 6.110 
19 | 14 13 48.37 | 2.3403 18 37 4.9 | 12.91 16 14 20.04 | 2.6651 26 25 18.8 | 5.926 
20 | 14 16 9.00 | 2.3474 18 49 56.5 | 12.807 16 17 0.09 | 2.6699 26 31 88] 5.740 
ar | 14 18 30.06 | 2.3546 Ig 2 41.7 | 12.702 16 19 40.43 | 2.6748 26 36 47.6 5-553 
22 | 14 20 51.55 | 2.3618 IQ 15 20.7 | 12.596 16 22 21.06 | 2.6794 26 42 15.2 5-367 
23 | 14 23 13.47 | 2.3690 |S. 19 27 53.2 | 12.487 16 25 1.96 | 2.6838 |S. 26 47 31.6 | 5.178 


SUNDAY 1o. TUESDAY 12. 


14 25 35.83 | 2.3763 |S. 19 40 19.2 | 12.377 


° 16 27 43.12 | 2.6882 |S. 26 52 36.6 | 4.987 
I | 14 27 58.62 | 2.3835 19 52 38.5 | 12.265 16 30 24.54 | 2.6923 26 57 30.1 4-797 
2 | 14 30 21.85 | 2.3908 20 4 51.0 | 12.150 16 33 6.20 | 2.6963 27 212.2 | 4.605 
3 | 14 32 45.52 | 2.3982 20 16 56.5 | 12.034 16 35 48.09 | 2.7000 27. 6 42.7 |] 4.412 
4 | 14 35 9.63 | 2.4054 20 28 55.1 | 18.917 16 38 30.20 | 2.7037 27 11 1.6] 4.ar7 
§ | 14 37 34.17 | 2.4128 20 40 46.5 | 11.797 16 41 12.53 | 2.7072 27 15 88] 4.023 
6 | 14 39 59.16 | 2.4202 20 52 30.7 | 11.676 16 43 55.06 | 2.7104 27 19 4.4 | 3.827 
7 | 14 42 24.59 | 2.4275 21 4 7.6 | 11.552 16 46 37.78 | 2.7135 27 22 48.1 | 3.630 
8 | 14 44 50.46 | 2.4348 2I IS 37.0 | 11.427 16 49 20.68 | 2.7164 27 26 20.0 3-433 
9 | 14 47 16.77 | 2.4422 21 26 58.8 | 11.299 16 52 3.75 | 2.7193 27 29 40.1 3-236 
Io | 14 49 43.52 | 2.4496 21 38 12.9 | 11.170 16 54 46.99 | 2.7218 27 32 48.3 | 3.037 
II 14 52 10.72 | 2.4569 2t 49 19.2 | 13.039 16 57 30.37 | 2.7242 27 35 44-5 2.837 
12 | 14 §4 38.35 | 2.4642 22 0 17.6 | 10.907 17. © 13.89 | 2.7263 27 38 28.8 2.637 
13, | 14 57 6.42 | 2.4716 22 1% 8.0 | 10.772 17 2 57.53 | 2.7283 27 41 1.0] 2.437 
14 | 14 59 34-94 | 2-4789 22 21 §0.2 | 10.635 17 § 41.29 | 2.7302 27 43 21.2 2.236 
15 | 15 2 3.89 | 2.4862 22 32 24.2 | 10.497 17. 8 25.15 | 2.7318 27 45 20.3 2.033 
16 | 15 4 33.28 | 2.4934 22 42 49.8 | 10.357 17 IX g.10 | 2.7331 27 47 25.2 1.832 
17 | 15 7 3.10 | 2.5007 22 53 7.0 | 1ro.ars 17 13 53-12 | 2.7343 27 49 9.1 1.630 
18 | 15 9 33-36 | 2.5078 23. 3.15.6 | 10.071 17 16 37.22 | 2.7353 27 50 40.8 1.437 


19 | 15 12 4.04 | 3.5150 23 13 15.5 | 9-925 17 19 21.36 | 2.7361 27 52 0.4 1.225 
20 | 15 14 35.16 | 2.5222 23 23 6.6] 9.797 I7 22 5.55 | 2.7368 27 53 7-8 1.023 
21 | 1§ 17 6.70 | 2.s292 23 32 48.8 | 9.628 17 24 49.77 | 2-7372 27 54 3.0] 0.818 
22 | 15 19 38.66 | 2.5363 23 42 22.0 | 9.477 I7 27 34.00 | 2.7373 27 54 46.0] 0.615 
23 | 15 22 11.05 | 2.5433 23 51 46.1 | 9.325 17 30 18.24 | 2.7373 27 55 16.8 0.412 


15 24 43.85 | 2.ssor |S. 24 I 1.0 | 9.175 17 33 2.48 | 2.7372 |S. 27 55 35-§ | 0.209 


VITI. 


) 
I 
2 
3 
4 
5 
6 
7 
8 
9 

10 


It 
12 
13 
14 
T5 
16 
17 
18 
19 
20 
ai 
22 


33 


Coons un & & BY HO 


Hour. Right Ascension. 


Fr 
| 
| 


Ss 8 
17 33 2.48 | 2.7372 S. 
17 35 46.70 | 2.7367 
17 38 30.88 2.7360 
17 41 15.02 | 2.7352 
17 43 59-10 | 2.7341 
17 46 43.11 | 2.7328 
17 49 37.04 2.7314 
17 52 10.88 | 2.7298 
17 54 54-61 | 2.7279 
17 §7 38.23 | 2.7258 
| 18 © 21.71 | 2.7236 
18 3 5.06 2.7222 
18 5 48.25 2.7184 
18 8 31.27 | 2.7156 
18 11 14.12 | 2.7126 
18 13 56.78 | 2.7093 
18 16 39.24 | 2.7059 
18 19 21.49 | 2.7023 
18 22 3.52 | 2.6986 
18 24 45.32 | 2.6946 
18 27 26.87_| 2.6904 
18 30 8.17 | 2.686: 
18 32 49.20 | 2.6816 
18 35 29.96 | 2.6770 |S. 
THURSDAY 
18 38 10.44 | 2.6722 |S. 
18 40 50.62 | 2.6671 
18 43 30.49 | 2.6619 
18 46 10.05 | 2.6567 
18 48 49-29 | 3.6513 
18 51 28.20 | 2.6456 
18 54 6.76 | 2.6398 
18 56 44.98 | 2.6340 
18 59 22.84 | 2.6280 
19 2 0.34 | 2.6219 
19 4 37-47 | 2.6156 
IQ 7 14.21 | 2.6092 
19 9Q §0.57 | 2.6027 
19 12 26.53 | 2.5960 
19 15 2.09 | 2.5892 
19 17 37-23 | 2-s823 
19 20 11.96 | 2.5754 
19 22 46.28 | 2.5684 
19 2§ 20.17 | 2.s611 
19 27 53-61% | 2.5538 
19 30 26.63 | 2.5467 
IQ 32 §9-21 | 2.5392 
19 35 31-33 | 2.5316 
19 38 3.00 | 3.5240 
19 40 34.21 


JANUARY, 1915. 
GREENWICH MEAN TIME. 


— 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 





for. 
t Min. 





Declination. 


WEDNESDAY 13. 


e ’ ” 


27 55 35-5 
27 55 41-9 
27 55 36.2 
27 55 18.3 
27 54 48.2 
27 54 6.0 
27 §3 11.6 
27 52 5.1 
27 50 46.6 
27 49 16.0 
27 47 33-3 
27 45 38.7 
27 43 32.1 
27 41 13.5 
27 38 43.1 
27 36 08 
27 33 6.8 
27 30 1.0 
27 26 43.5 
27 23 14.4 
27 19 33.8 
27 I1§ 41.6 
27 11 38.0 
27. 7 23.0 
14. 

27. 2 56.7 
26 58 19.1 
26 53 30.4 
26 48 30.6 
26 43 19.8 
26 37 58.1 
26 32 25.5 
26 26 42.2 
26 20 48.2 
26 14 43.6 
26 8 28.4 
26 2 2.9 
25 55 27.1 
25 48 41.1 
25 41 44.9 
25 34 38.7 
25 27 22.6 
25 19 56.6 
25 12 21.0 
25 435-7 
24 56 40.9 
24 48 36.7 
24 40 23.3 
24 32 0.6 





of 
0.209 
—0.006 
+0.197 
0.400 
0.602 
0.805 
1.007 
1.208 
1.409 
t.611 
1.811 
2.010 
2.230 
2.408 
2.606 
2.802 
2.998 
3-194 
3.388 
3-58: 
3-773 
3-965 
4-185 
4-344 


8.454 


2.5163 |S. 24 23 28.8 | 8.604 


—_ 
- OO COON At &® BD mw O 


FRIDAY 1s. 
hms s | oo" 
IQ 40 34.21 | 2.5163 |S. 24 23 28.8 
IQ 43 4.96 | 2.5086 24 14 48.1 
19 45 35-24 | 2.5008 | 24 5§ 58.5 
19 48 5.06 | 2.4931 23 57 0.2 
TQ 50 34.41 | 2.4852 23 47 53-3 
19 53 3-28 | 2.4772 23 38 37-9 
19 55 31.67 | 2.4693 23 29 14.0 
TQ 57 59-59 | 2.4613 23 19 41.9 
20 © 27.02 | 2.4532 23 10 1.6 
20 2 53.97 | 2.4451 23 0 13.2 
20 5 20.43 | 2.4369 22 50 16.9 
20 7 46.40 | 2.4288 22 40 12.8 
20 10 11.88 | 2.4206 22 30 1.0 
20 12 36.87 | 3.4124 22 19 41.6 
20 15 1.37 | 2.4043 22 9 14.7 
20 17 25.38 | 2.3960 21 58 40.5 
20 19 48.89 | 2.3878 aI 47 59.0 
20 22 II.QI | 2.3795 2I 37 10.4 
20 24 34.43 | 2.3713 21 26 14.8 
20 26 56.46 | 2.3630 2I 15 12.3 
20 29 17.99 | 23-3548 2I 4 3.0 
20 31 39.03 | 2.3465 20 52 47.0 
20 33 59-57 | 2-3383 20 41 24.5 
20 36 19.62 | 2.3301 |S. 20 29 55.6 
SATURDAY 16. 
20 38 39.18 | 2.3218 |S. 20 18 20.4 
20 40 58.24 | 2.3137 20 6 39.0 
20 43 16.82 | 2.3056 19 54 51.5 
20 45 34.91 | 2.2974 19 42 58.1 
20 47 52.51 | 2.2893 1g 30 58.8 
20 50 9.62 | 2.2812 19 18 53.7 
20 52 26.25 | 2.2732 19 6 43.1 
20 54 42.40 | 2.2652 18 54 26.9 
20 56 58.07 2.2572 18 42 5-4 
20 59 13.26 | 2.2492 18 29 38.5 
2 I 27.97 | 2-2413 18 17 6.5 
21 42.21 | 2.2334 18 4 29.4 
ar § 55-98 2.2256 17 SI 47-4 
2r 8 9.28 | 2.2178 17 39 0.5 
2I 10 22.12 | 2.2102 1726 8.9 
aI 12 34.50 | 2.2025 17 13 12.7 
21 14 46.42 | 2.1948 17 O11.9 
21 16 57.88 | 2.1873 16 47 6.7 
21 19 8.90 | 2.1798 16 33 57-3 
21 21 19.46 | 2.1723 16 20 43.6 
21 23 29.58 | 2.1649 16 7 25.8 
21 25 39.25 | 2.1576 15 54 3-9 
2I 27 48.49 | 2.1504 15 40 38.2 
21 29 57.30 | 2.1432 1§ 27 8.7 
2% 32 5.67 | 2.1360 |S. 15 13 35.5 





9.186 

9-327 

9.467 

9.603 

9-739 

9.872 
10.003 
10.332 
10.260 
10.386 
10.509 
10.631 
10.752 
10.868 
10.984 
11.098 
Ir.a34 
13.322 
11.428 
1I.534 


11.638 
13.74% 
11 .84z 
II .939 
32.037 
12.132 
12.223 
12.314 
32.403 
12.491 
12.576 
12.659 
52.741 
12.821 
12.898 
12.975 
13.050 
13.122 
13.192 
13.262 
13.33% 
13.397 
13.460 
13.$22 
13.583 
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JANUARY, 1915. 


GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 





Diff. | 
for ! 


| r Min. | 


SUNDAY 19. 


Ss | s . 
§.67 | 2.1360 S. 15 13 
13.62 | 2.1290! 14 59 
21.15 | 2.1220 | 14 46 
28.26 | 2.1150 14 32 
34.95 | 2.1081 | 14 18 
41.23 | 2.1013 | Id 4 
47.11 = 2.0946 13 5! 
52.58 | 2.0879 , 13 37 
57-66 | 2.0814 13 23 
2.35 2.0749 13 9 
6.65 2.0684 | 12 55 
10.56 2.0620 12 40 
14.09 ' 2.0558 12 26 
17.25 2.0496 I2 12 
20.04 | 2.0434 11 58 
22.46 2.0373 It 43 
24.52 2.0314 TI 29 
26.23 2.0255 II rs 
27.58 2.0197 II o 
28.59 2.0140 to 46 
29.26 | 2.0083 IO 32 
29.59 | 2.0028 10 17 
29-59 1.9973 10 3 
29.26 | 1.9918 |S. 9 48 

MONDAY 18. 

28.61 | 1.9866 [S. 9 33 
27.65 | 1.9813 9 19 
26.37 | 1.9761 9 4 
24.78 1.9711 8 50 
22.90 | 1.9661 8 35 
20.71 | 1.9612 8 20 
18.24 | 1.9564 8 6 
15.48 | 1.9517 7 51 
12.44 | 1.9470 7 36 
9.12 | 1.9424 7 21 
5-53 | 1-9379 77 
1.67 | 1.9335 6 52 
57-55 | 39292, = 6-37 
53-17 1.9250 | 6 22 
48.55 1.9209 6 7 
43.68 | 1.9168 5 53 
38.57 | 1.9128 5 38 
33-22 | 1.9089 § 23 
27.64 1.9o5t 5 8 
21.83 | 1.9014 4 53 
15.81 | 1.8978 4 39 
9-57 | 1-8043 4 24 
3.12 | 1.8908 4 9 
56.46 | 1.8873 3 54 
49.60 | 1.8841 5S. 3 39 


mn | ” 








35-5 13.583 
58.7 | 13.642 
18.4 | 13.700 
34-7 | 13.756 
47-7 | 13-810 
§7-5 | 13-862 
4.2 13.913 
7-9 | 13.963 
8.6 | 14.012 
6.5 14.058 

1.6 14.103 
54.0 | 14.147 
44.1 | 14.188 
31.6 14.228 
16.7 14.267 
59-5 | 14-305 
40.1 | 14.341 
18.6 14.376 
§§.0 | 14.410 
290-4 | 14.442 
2.0 | 14.472 
32.8 14.501 

1.Q | 14.529 
29.3 | 14.556 
55-2 14.581 
19.6 14.605 
42.6 | 14.627 
4:3 14.648 
24.8 14.669 
44.0 | 14.688 
2.2 | 14.706 
19.3 | 14.722 
35-5 | 14-737 
50.8 | 14.752 

§-3 14.765 
19.0 | 14.777 
32.0 | 14.788 
44.4 | 14.797 
56.3 | 14.806 

7-7 | 14.812 
18.8 14.819 
29.4 14.825 
39.8 14.828 
§9.0 | 14.832 
0.0 | 14.834 
9-9 | 14.835 
19.8 14.836 
29.6 | 14.835 
39-6 | 14.832 
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Declination 
| 
TUESDAY 1o. 
m s s ned 
7 49-60 1.8841 S. 3 39 39.6 
9 42.55 1.8808 3 24 49-7 
TI 35.30 1.8777 3 10 OI 
13 27.87 = 1.8747 | 2 55 10.7 
1§ 20.26 1.8718 | 2 40 21.6 
17 12.48 ' 1.8688! =. 2-25 432.9 
IQ 4.52 | 1.8660 | 2 10 44.6 
20 56.40 | 1.8633 1 55 56.8 
22 48.12 1.8608 | I 41 9.6 
24 39.69 | 1.8583 I 26 22.9 
26 31.11 | 1.8558 | I II 37.0 
28 22.38 | 1.8533 o 56 51.7 
30 13.51 | 1.8510 © 42 7.2 
32 4.50 1.8488 | © 27 23.5 
33 55-37 | 18468 S. © 12 40.7 
35 40.11 | 1.8447 'N. © 2 1.3 
37 36.73 | 1.8427 O 16 42.3 
39 27.23 | 1.8408 O 31 22.2 
41 17.62 | 1.8390 0 46 1.1 
43 7-91 | 1.8373 I 0 38.9 
44 58.10 | 1.8357 T 15 15.5 
46 48.19 | 1.8341 I 29 §1.0 
48 38.19 | 1.8326 | I 44 25.1 
50 28.10 | 1.8312 N. 1 58 58.0 
WEDNESDAY 20. 

52 17.93 | 1.8209 IN. 2 13 29.5 
54 7-69 | 1.8287 2 27 59.6 
55 57-37 | 3.8275 2 42 28.3 
57 46.99 | 1.8264 2 56 55.4 
59 30.54 | 1.8253 3 11 21.1 
I 26.03 | 1.8244 3 25 45.2 
3 15.47 | 1.8236 3 40 7.6 
5 4.86 | 1.8228 3 54 28.4 
6 54.21 | 1.8222 4 8 47.5 
8 43-52 | 1.8215 4 23 4.8 
10 32.79 | 1.8210 4 37 20.3 
12 22.04 | 1.8206 4 51 34.0 
14 11.26 | 1.8202 5 5 45-7 
16 0.46 | 1.8198 | 5 19 55-5 
17 49.64 | 1.8197 '  § 343-4 
19 38.82 | 1.8196 5 48 9.2 
21 27.99 | 1.8194 6 2 13.0 
23 17.15 | 1.8194 6 16 14.7 
25 6.32 | 1.8195 6 30 14.3 
26 55.49 | 1.8196 6 44 11.7 
28 44.67 | 1.8198 | 658 6.8 
30 33.87 | 1.8202 7 Il $9.7 
32 23.09 | 1.8205 | 7 25 50.3 
34 12.33 1.8210 7 39 38.5 
360 1.61 1.8210 .N. 7 53 24.3 








IX. 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Hour. Right Ascension. 
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JANUARY, 1915. 


GREENWICH MEAN TIME. 


Declination. 


THURSDAY 21. 


s ' § 

r.6r 1.8216 N. 7 53 24.3 
§0.92 1.8221 8 7 7.7 
40.26 = 1.8228 , 8 20 48.6 
29.65 1.8235! 8 34 27.0! 
19.08 1.8243 8 48 2.9 
8.57 | 1.853 9 1 36.2 
58.1% 1.8261 9 15 6.0 
47-70 1.827% 9 28 74.9 
37-36 1.8283 9 42 0.2 
27-09 1.8294 9 55 22.7 
16.89 1.8307 10 8 42.4 
6.77 1.8319 IO 21 59.3 
§6.72 1.8333 10 35 13.3 
46.76 _ 1.8348 10 48 24.4 
36.89 | 1.8363 II I 32.5 
27.11 1.8378 Il 14 37-7 
17.43 1.8395 II 27 39.9 
7.85 | 1.8412 II 40 38.9 
58.37 | 1.8430 II 53 34-9 
49.01 | 1.8448 12 6 27.7 
39.75 | 1.8467 I2 19 17.3 
30.61 | 1.8487 I2 32 3.7 
21.59 | 1.8507, 12 44 46.8 
12.69 | 1.8528 (IN. 12 57 26.6 

FRIDAY 22. 

3-92 | 1-8s49 IN. 13 IO 3.0 
55-28 | 1.8572 13 22 36.1 
46.78 | 1.8595 13 35 5-7 
38.42 | 1.8618 13 47 31.8 
30.20 | 1.8643} 13 59 54.4 | 
22.13 | 1.8668 14 12 13.5 
14.21 | 1.8693 14 24 28.9 
6.44 | 1.8718 14 36 40.7 
58.83 | 1.8746 14 48 48.9 
§1.39 | 1.8773 IS 9 53-3 
44.10 | 1.8800 15 12 54.0 
36.99 | 1.8829 I§ 24 50.9 
30.05 | 1:88s8 1§ 36 43.9 
23.28 | 1.8887 15 48 33.0 
16.69 | 1.8918 16 o 18.2 
10.29 | 1.8948 16 It 59.4 
4.07 | 1.8978 16 23 36.6 
§8.03 | 1.9010 16 35 9.7 
52.19 | 1.9043 16 46 38.8 
46.55 : 1.9076; 16 58 3.7 
41.10 | 1.9109 17 9 24.4 
35.86 | 1.9143 17 20 40.9 
30.81 | 1.9177 17 31 53.2 
25.98 | 1.9213 17 43 «+&I1 
21.36 | 1.9248 IN. 17 54 4.7 


° e Ad 


Diff. 
for 
1 Min. 


” 
| 13.743 
13.702 
13.661 
13.619 
13.$77 
13.533 
13.489 
13.444 
13.398 
| 13.352 
_ 13.305 
13.287 
13.209 
13.160 
13.301 
13.062 
13.010 





12.958 
12.907 
12.853 
12.800 
12.746 
12.691 
12.635 


| 12-879 

12.522 
| 12.464 
| 12.406 
12.347 
12.287 
12.227 
| 12.167 
12.105 
12.042 
11.980 
11.916 
851 
. 786 
-720 


De 
11 
rr 
11.653 
.§86 
.§18 


12 
II 
1.450 
11.380 
1I.310 
11.240 
11.168 
Tr.090 


IT .022 
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Right Ascension.| for Declination. 
1 Min. 
SATURDAY 323. 
hm is s oF 
2 § 21.36 | 1.9248 N.17 §4 4.7 
2 7 16.95 | 1.9283; 118 5§ 3.8 
2 9 12.76] 1.9320' 18 15 58.5 
2 1r 8.79 | 1.9356 | 18 26 48.7 
2 13 5.03 | 1.9393 ! 18 37 34.4 
2 15 1.50 | 1.9431 18 48 15.5 
2 16 58.20 | 1.9469 18 58 52.0 
2 18 55.13 | 1.9508 Ig 9 23.8 
2 20 §2.29 | 1.9547 19 19 50.9 
2 22 49.69 | 1.9586 IQ 30 13.2 
2 24 47.32 , 1.9625 IQ 40 30.7 
2 26 45.19 1.9666 19 50 43.3 
2 28 43.31 | 1.9707 20 O SI.0 
2 30 41.67 | 1.9747 20 10 53.8 
2 32 40.27 | 1.9788 | 20 20 51.6 
2 34 39.13 | 1.9830 20 30 44.3 
2 36 38.23 | 1.9872 20 40 32.0 
2 38 37.59 | 1.9915 20 50 14.5 
2 40 37.21 | 1.9958 20 59 51.8 
2 42 37.08 | 2.0000 2I 9 23.9 
2 44 37.21 | 2.0043 21 18 50.8 
2 46 37.60 | 2.0087 21 28 12.3 
2 48 38.25 | 2.0130 2i 37 28.4 
2 50 39.16 | 2.0174 (N. 21 46 39.1 
SUNDAY 24. 

2 52 40.34 | 2.0219 \N. 21 55 44.3 
2 54 41.79 | 2.0263 22 4 44.0 
2 56 43.50 | 2.0308 22 13 38.1 
2 58 45.49 | 2.0353 22 22 26.6 
3 © 47-74 | 2-0398 22 31 «9.5 
3 2 §0.27 | 2.0444 22 39 46.6 
3. 4 53-07 | 2.0489 22 48 18.0 
3 6 56.14 | 2.0535 22 56 43.5 
3 8 59.49 | 2.082 | 23 5§ 3.2 
3 IL 3.12 | 2.0628 23 13 17.0 
3.13 7.02 ; 2.0673 | 23 21 24.8 
3 1§ 11.20 ! 2.0719 23 29 26.6 
3 17 15.65 | 2.0766 23 37 22.3 
3 19 20.39 | 2.0813 23 45 I1.9 
3 21 25.40 | 2.0858 23 52 55-4 
3 23 30.69 _ 2-090$ 24 © 32.6 
3.25 36.26 2.0981 24 8 3.6 
3 27 42.10 | 2.0998 24 15 28.2 
3 29 48.23 | 2.1045 24 22 46.5 
3 31 54.64 | 2.1091 24 29 58.4 
3 34 1.32 | 2.1137 24 37 3.8 
3 36 8.28 | 2.1183 24 44 2.7 
3 38 15.52 | 2.1230 24 50 55.1 
3 40 23.04 | 2.1276 24 57 40.8 
3 42 30.83 | 2.1322 IN. 25 4 19.9 


Il 


Diff. 
for 
1 Min. 


11.022 
10.948 
10.874 
10.799 
10.723 
10.647 
10.569 
10.491 
10.412 
10.332 
10.25% 
10.169 
10.087 
10.005 
9.922 
9.837 
9.752 
9.665 
9.578 
9-492 
9-403 
9.313 
9.223 
9.132 


9.041 
8.948 
8.8s5 
8.762 
8.667 
8.571 
8.474 
8.377 
8.279 
8.180 
8.080 
7-979 
7.877 
7-776 
7.672 
7.568 
7.463 
7-357 
7.2§2 
7-144 
7.036 
6.927 
6.817 
6.907 
6.595 
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JANUARY, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 








Hour. Right Ascension.| ‘for’ |  Dectination. 
t Min. 
MONDAY 25. 

hm is s sf 
©} 3 42 30.83 | 2.1322 IN.25 4 19.9 
I 3 44 38.90 | 2.1368 25 10 52.2 
2 | 3 46 47.25 | 2.1414 25 17 17.8 
3 3 48 55.87 | 2.1459 25 23 36.6 
4| 3 5% 4.76 | 2.1505 25 29 48.5 
5 | 3 53 13-93 | 2-15: 25 35 53-5 
6 | 3 S5 23-37 | 2-1895 | 25 41 51.5 
7 | 3 57 33-07 | 2-1640 25 47 42-5 
8 | 3 59 43-05 | 2.1685 25 53 26.5 
9 | 4 T §3-29 | 2.1739 25 59 3-3 
Io | 4 4 3.80 | 2.1773 26 4 33.1 
tr | 4 6 14.57 | 2.1817 26 9 55.6 
12 | 4 8 25.60 | 2.1862 26 15 10.8 
13 | 4 10 36.90 | 2.1904 26 20 18.8 
14 4 12 48.45 | 2.1947 26 25 19.4 
15 | 415 0.26 | 2.1989 26 30 12.6 
16 | 4 37 12.32 | 2.2031 26 34 58.4 
17, | 4 39 24.63 | 2.2073 26 39 36.7 
18 | 4 21 37-19 | 2.2814 26 44 7.5 
19 | 4 23 50.00 | 2.2155 26 48 30.7 
20 | 426 3.05 | 2.2195 26 52 46.2 
21 | 4 28 16.34 | 2.2234 26 56 54.1 
22 4 30 29.86 | 2.2273 27. 0 54.3 
23.' 4 32 43.62 | 2.0313 IN. 27 4 46.7 

TUESDAY 26. 

o | 4 34 57.61 | 2.235t IN. 27 8 31.4 
1 | 4 37 11.83 | 2.2388 27 12 8.2 
2 | 4 39 26.27 | 2.2426 27 15 37.1 
3 | 4 41 40.94 | 2.2463 27 18 58.1 
4 | 4 43 55-83 | 2.2499 27 22 11.2 
5 | 4 46 10.93 | 2.2534 27 25 16.2 
6 | 4 48 26.24 | 2.2568 27 28 13.2 
7 | 4 50 41.75 | 2.2603 27 31 2.1 
8 | 4 52 57-48 | 2.2638 | 27 33 42.9 
9 | 4 55 13-40 | 2.2669 27 36 15.6 
10 | 4 57 29.51 | 2.2701 27 38 40.1 
Ir | 4 59 45-81 | 2.2733 27 40 56.3 
12 | 5 2 2.30 | 2.2764 27 43 4.2 
13 | 5 4 18.98 | 2.2794 27 45 3-9 
14] § 6 35.83 | 2.2823 27 46 55.2 
15 5 8 52.85 | 2.2852 27 48 38.2 
16 | 5§ IX 10.05 | 2.2880 27 50 12.7 
17 5 13 27.41 | 2.2907 27 51 38.9 
18 | 5 I5 44.93 | 2-033 27 §2 56.6 
19 5 18 2.60 | 2.2958 27 54 5.8 
20 | 5 20 20.42 | 2.2982 27 55 6.5 
21 5 22 38.38 | 2.3006 27 55 58.6 
22 5 24 56.49 | 2.3029 27 56 42.2 
23. | 5 27 14.73 | 2.3052 27 §7 17.2 
24 | § 29 33.10 | 2.3073 IN. 27 $7 43.5 





for ; 
1 Min. 


6.595 
6.482 
6.370 
6.256 
6.141 
6.025 
5.908 
5-792 
5-673 
5-S5S5 
5.436 
$-314 
5-193 
§.072 
4-948 
4.825 
4.701 
4-$76 
4-459 
4.322 
4-195 
4.067 
3-938 
3.809 


3-679 
3-547 
3-416 
3-284 
315i 
3-017 
2.882 
2.747 
2.612 
2-477 
2.339 
2.202 
2.063 
I .92§ 
1.786 
1.646 
1.506 
1.366 
1.224 
1.082 
0.94! 
©.797 
0.655 
0.511 
0.367 
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Declination. 


WEDNESDAY 27. 


hm i “s 8 
§ 29 33-10 | 2.3073 (N. 
5 31 51.60 | 2.3093 
§ 34 10.21 | 2.3112 
5 36 28.94 | 2.3130 
5 38 47-77 | 2-3148 
5 41 6.71 | 2.3165 
§ 43 25-75 | 2-328 
5 45 44.88 | 2.3196 
5 48 4.10 | 2.3210 
§ §O 23.40 | 2.3223 
5 52 42.78 | 2.3235 
5 55 2.22 | 2.3246 
§ §7 21.73 | 2-3257 
5 59 41.30 | 2.3266 
6 2 0.92 | 2.3274 
6 4 20.59 | 2.3282 
6 6 40.30 | 2.3289 
6 9 0.06 | 2.3295 
6 11 19.84 | 2.3298 
6 13 39.64 | 2.3303 
6 15 509.47 | 2.3306 
6 18 19.31 | 2.3308 
6 20 39.17 | 2.3309 
6 22 §9.02 | 2.3308 |N. 
THURSDAY 
6 25 18.87 | 2.3308 |N. 
6 27 38.71 | 2.3306 
6 29 58.54 | 3.3303 
6 32 18.35 | 2.3300 
6 34 38.14 | 2.3296 
6 36 57.90 | 2.3290 
6 39 17.62 | 2.3283 
6 41 37.30 | 2.3276 
6 43 56.93 | 2.3268 
6 46 16. §2 | 2.3259 
6 48 36.04 2.3249 
6 50 55.51 | 2.3239 
6 53 14.91 | 2.3228 
6 55 34.24 | 2.3215 
6 57 53-49 | 3.3202 
7 © 12.66 | 2.3188 
7 2 31-74 | 23273 
7 4 50-74 | 2.3158 
7 7 9-64 | s.sr4x 
7 9 28.43 | 2.3194 
7 II 47.13 | 2.3107 
7 14 5.72 | 28.3088 
7 16 24.19 | 2.3069 
7 18 42.55 | 2-3049 
7 21 0.78 | 2.3028 |N. 


27 57 43-5 
27 58 1.2 
27 58 10.2 
27 58 10.6 
27 58 2.2 


27 $7 45-1 
37 57 19.2 
27 56 44.6 
27 56 1.2 
2755 9-0 
27 54 7-9 
27 52 58.0 
27 51 39-3 
27 §0 11.7 
27 48 35.2 
27 46 49.9 
27 44 55-7 
27 42 52.6 
27 40 40.6 
27 38 19.7 
27 35 50-0 
37 33 11.3 
27 30 23.7 
27 27 27.2 
28. 

27 24 21.8 
27 aI 7.5 
27 17 44-3 
27 14 12.3 
27 10 31.4 
27. 6 41.6 
27 2 42.9 
26 58 35.4 
26 54 19.0 
26 49 53.8 
26 45 19.8 
26 40 37.0 
26 35 45.4 
26 30 45.0 
26 25 35-9 
26 20 18.1 
26 14 51.6 
26 9 16.4 
26 3 32.5 
25 57 40.0 
25 51 38.9 
25 45 29.2 
25 39 11.0 
25 32 44.2 
25 26 9.0 





1.977 
2.136 
2.2794 
2.432 
2.$70 
2.719 
2.867 
3.016 


3-164 
3-312 
3-460 
3-607 
3-756 
3-904 
4-0S2 
4-199 
4-347 
4-493 
4-640 
4-787 
4-933 
5-079 
$.224 
$.369 
S514 
5.659 
5-803 
$-947 


6.238 
6.375 
6.517 
6.657 


JANUARY, 1915. 
GREENWICH MEAN TIME. 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 








ne Ascension.| for | Declination. 
t Min. 
FRIDAY ag. 

hm i =°5 s eo fr 
° 7 21 0.78 | 2.3028 IN. 25 26 9.0 
I 7 23 18.89 | 2.3008 25 19 25.3 
2 7 25 36.87 | 2.2986 25 12 33.2 
3 7 27 §4-72 | 2.2963 25 5 32-7 
4 7 30 12.43 | 2.2940 24 58 23.8 
5 7 32 30.00 | 2.2916 24 51 6.6 
6 | 7 34 47-42 | 2.2892} 24 43 41.1 
7 | 7.37 4-70] 2.2868) 24 36 7.4 
8 7 39 21.83 | 2.2842 24 28 25.5 
9 7 41 38.80 | 2.2815 24 20 35.4 
10 7 43 55-61 | 2.2789 24 12 37.2 
11 7 46 12.27 | 2.2763 24 4 30.9 
12 7 48 28.76 | 2.2735 23 56 16.5 
13 7 SO 45-09 | 2.2707 23 47 54-1 
14 7 $3 1.24 | 2.2678 23 39 23.8 
15 7 §5 17.22 | 2.2649 23 30 45.6 
16 7 57 33-03 | 2.2620 23 21 59.5 
17 7 59 48.66 | 2.2590 23 13 5.6 
18 8 2 4.11 | 2.2561 23 4 3-9 
19 | 8 4 19.39 | 2.2531 22 54 54.5 
20 | 8 6 34.48 | 2.2499 22 45 37-5 
21 8 8 49.38 | 2.2468 22 36 12.8 
22 8 rr 4.10 | 2.2438 22 26 40.6 
33 8 13 18.63 | 2.2406 IN. 22 17. 0.9 

SATURDAY 30. 

o{ 8 15 32.97 | 2.2374 [N.22 7 13.7 
I 8 17 47-12 | 2.9342 | | 2% 57 19.1 
2 8 20 1.07 | 2.2309 21 47 17.2 
3 8 22 14.83 | 2.2277 ai 37. 8.0 
4 8 24 28.39 | 2.2244 21 26 51.6 
5 8 26 41.76 | 2.2219 21 16 28.0 
6 | 8 28 54.93 | 2.2279 aI § 57-3 
7 8 31 7.91 | 2.2246 20 55 19.5 
8 8 33 20.68 | 2.2rz2 20 44 34.7 
9 | 8 35 33-25 | 2.2078] 20 33 43.0 
10 8 37 45.62 | 2.2046 20 22 44.4 
1 | 8 39 57.80 | 2.2013 20 II 39.0 
12 8 42 9.77 | 2.1978 20 0 26.9 
13 | 8 44 21.54 | 2.1945 19 49 8.0 
14 8 46 33.11 | 2.2021 19 37 42.6 
15 8 48 44.47 | 2.1878 19 26 10.6 
16} 8 50 55.64 | 2.1845 IQ 14 32.1 
17 8 53 6.61 | 2.1821 19 2 47.1 
18 | 8 §5 17.37 | 2.1778 18 50 55.8 
19 | 8 57 27.94 | 32-1745 18 38 58.2 
20 | 8 59 38-31 | 2.1712 18 26 54.3 
21 9 1 48.48 | 2.1678 18 14 44.3 
22 | 9g 3 58.45 | 2.1645 18 2 28.1 
23 | 9 6 8.22 | 2.1613 17 50 5.9 
24 | 9 8 17.80 | 2.158 |N.17 37 37.8 





iff. 
for 
1 Min 


6.657 
6.798 
6.938 
7.078 
7-217 
7.356 
7-493 
7.630 
7-767 
7.902 
8.037 
8.372 
8.307 
8.439 
8.571 
8.702 
8.833 
8.963 
9.092 
9.220 
9-347 
9-474 
9.599 
9-724 


9.848 

9-971 
10.093 
10.213 
10.333 
10.452 
10.571 
10.688 
10.804 
10.919 
II .033 
11.146 
11.258 
11.369 
11.478 
11.587 
11.696 
11.802 
It .907 
12.012 
12.116 
12,218 
12.320 
12.419 
12.§27 
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Right Ascension.| for Declination. for 
: Min. 1 
SUNDAY 31. 
h 3 3 e o ” me 
9 8 17.80 | 2.158 IN. 17 37 37-8 | 12.517 
Q 10 27.18 | 2.1548 17 25 3.8] 12.615 
Q 12 36.37 | 2.1575 17 12 24.0] 12.712 
9 14 45.36 | 2.1483 16 59 38.4 | 12.807_ 
Q 16 54.17 | 2.1452 16 46 47.1 | 12.902 
9 I9 2.78 | 2.1420 16 33 50.2 | 12.994 
Q 2I 11.21 | 2.138 16 20 47.8 | 13.086 
9 23 19.45 | 2.1358 16 7 39.9 | 13.177 
9 25 27.50 | 2.1328 IS 54 26.6 | 13.266 
9 27 35-38 | 2.1298 15 41 8.0] 13.384 
Q 29 43.07 | 32.1267 15 27 44.1 | 13.442 
9 31 50.58 | 2.1437 15 14 15.0 | 13.537 
9 33 §7-91 | 2.1208 15 © 40.8 | 13.612 
9 36 5.07 | 2.1279 14 47 1.6 | 13.695 
9 38 12.06 | 3.1150 14 33 17-4 | 13-777 
9 40 18.87 | 2.2122 14 19 28.3 | 13.858 
9 42 25.52 | 2.1094 14 5§ 34-4] 13-937 
9 44 32.00 | 2.1066 13 51 35.8 | 14.016 
Q 46 38.31 | 2.1039 13 37 32-5 | 14.093 
9 48 44.47 | 2.1013 13 23 24.6 | 14.169 
Q 50 50.47 | 2.0987 13 9 12.2 | 14.243 
9 52 56.31 | 2.0961 12 54 55.4 | 14-317 
9 55 2.00 | 2.0936 I2 40 34.2 14.389 
957 7-54 | 2.0911 IN. 12 26 8.7 | 14.460 
MONDAY, FEBRUARY 1r. 
9 59 12.93 | 2.0887 IN. 12 II 39.0 | 14.529 
PHASES OF THE MOON. 

d h m 

Full Moon Jan. 1 0 20.5 
Last Quarter 8 9 12.6 
New Moon 15 2 41.9 
First Quarter 22 17 32.3 
Full Moon 30 16 41.3 

dh 
Perigee . . Jan. 12 2.1 
Apogee . 23 20.7 


14 FEBRUARY, 1915. 


AT GREENWICH APPARENT NOON. 














1s. THE SUN’S 
Dayof ; 54 
the og 
Week. | 23 _ la, 
a Apparent Right | Diff. for | Apparent Decli- Diff. for 
Ascension. t Hour. nation. r Hour. 
h m s 8 ° ¢ es ve 
Mon. | 1§2056 7.44] 10.214 [5.17 19 22.7 | +42.09 | 16 15.76 | 68.33 
Tues. | 2]21 012.17] 10.180] 17 2 23.3] 42.85] 16 15.61 | 68.22 
Wed. | 3[21 416.08] 10.146] 1645 5.9] 43.59]16 15.46] 68.10 
Thur. | 4] 21 819.19] 10.113] 16 27 31.0|+44.31] 16 15.30] 67.99 
Fri. 5] 21 12 21.49] 10.079] 16 9 38.8] 45.02] 16 15.14] 67.87 
Sat. 6121 16 22.99| 10.046 } 15 51 29.9] 45.72] 16 14.97] 67.75 
SUN.| 7] 21 20 23.71 | 10.013} 15 33 4-5 |+46.40] 16 14.80] 67.64 
Mon. | 8] 21 24 23.64| 9.981] 15 1423.1 | 47.05]16 14.62] 67.52 
Tues. | g} 21 28 22.78} 9.948] 14.55 26.1] 47.69]16 14.44] 67.41 
Wed. | 10] 21 32 21.14] 9.916] 14 36 14.0|+48.31] 16 14.26 ] 67.30 
Thur. | 11] 21 3618.74] 9.884] 14 1647.1 | 48.91]16 14.07] 67.19 
Fri. | 12}21 4015.56} 9.852] 1357 5.9| 49.50] 16 13.88] 67.08 
Sat. |13]21 4411.63] 9.820] 13 37 10.9 | +50.07] 16 13.69 | 66.97 
SUN.|14]21 48 6.94] 9.789] 1317 2.4] 50.62]16 13.50] 66.86 
Mon. |15]21 52 1.50] 9.758] 12 5641.0| 51.15]16 13.31 | 66.76 
Tues. | 16]21 55 55.31} 9-727] 12 36 7.1 |+51.66] 16 13.12 | 66.65 
Wed. |17] 21 59 48.39| 9.697] 1215 21.1] 52.16] 16 12.92 | 66.55 
Thur. |18]22 3.40.74| 9.667] It 54 23.5| 5264116 12.71 | 66.45 
Fri. 19 22 7 32.38| 9.637] 11 33 14.6|+53.10] 16 12.50] 66.35 
Sat. | 20] 22 11 23.33| 9.608] Ir 11 55.0] 53.54] 1612.29] 66.25 
SUN. | 21 [22 15 13.58| 9.580] 105025.0] 53.96116 12.08 | 66.15 
Mon. | 222219 3.16] 9.552] 1028 45.1 |+54.36] 16 11.87 | 66.06 
Tues. | 23] 22 22 52.08] 9.525] 10°655.7]| 54.75] 1611.66] 65.97 
Wed. | 24] 22 26 40.36] 9.499 9 4457.1 | 55-121 16 11.44] 65.88 
Thur. | 25] 22 3028.01 | 9.473 Q 22 49.8 | +55.48] 16 11.21 165.79 
Fri. | 26] 22 3415.06] 9.448 Q 034.2| 5§.82116 10.99] 65.71 
Sat. | 2712238 1.52| 9.424 8 38 10.7| 56.14] 16 10.76] 65.63 
SUN. | 28] 22 41 47.40| 9.401 8 15 39.5] 56.45116 10.53 | 65.55 


Mon. | 29] 22 45 32.75| 9-379 19. 753 1.2|+56.74[ 16 10.29 | 65.47 








Equation of 
e, to be 


m s 
13 38.69 
13 46.84 
13 54.18 


14 0.71 
14 6.44 
14 11.37 


1415.52 
14 18.88 
14 21.46 


14 23.26 
14 24.30 
14 24.57 


14 24.08 
14 22.84 
14 20.84 


14 1&11 


14 14.64 
14 10.46 


14 5.55 
13 59.96 
13 53-67 


13 46.72 
13 39.10 
13 30.85 


13 21.98 
13 12.49 
13 2.42 
12 51.79 


12 40.60 


for ; 
t Hour. 





0-357 
0.323 
0.289 


0.256 


0.223 
0.190 


0.157 
0.124 


0.092 


0.060 
0.028 
0.004 


0.036 
0.067 
0.098 


0.129 
0-159 
0.189 


0.218 


0.247 
0.275 


0.303 
©.330 
0.356 


0.382 
0.407 
0.431 
0.454 


0.476 


Nore.—The mean time of semidiameter passing the meridian may be found by subtracting o*.19 from the siderea} 


time. 


The sign + prefixed to the hourly change of declination indicates that south declinations are decreasing. 
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AT GREENWICH MEAN NOON. 
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Day of 3. THE SUN S Fauation of Diff. { Sidereal Time, 
the 32 Subtracted iff. for} or Right Ascen- 
Week. | a2 rom 1 Hour. sion of Mean 
E“1 Apparent Right | Diff. for] Apparent Decli- | Diff. for] Mean Time. Sun. 
| Ascension. 1 Hour. nation. 1 Hour. 
| h m s | os of" " m °s s h mss 
Mon. | 20 56 5.12 | 10.213 1S. 17 19 32.2 |+42.08] 13 38.61 | 0.357 | 20 42 26.51 
Tues. ! 21 O 9.83 | 10.179 17 2 33.1 | 42.84] 13 46.76 | 0.323 | 20 46 23.07 
Wed. | 21 4 13.73 , 10.146 16 45 16.0} 43.581 13 54.11 | 0.289 | 20 50 19.62 
Thur. | 21 8 16.83 | 10.112 16 27 41.3 | +4430] 14 0.65 | 0.256] 20 54 16.18 
Fri. 21 12 19.12 | 10.079 16 9 49.4 | 45-01J 14 6.38 | 0.223 | 20 58 12.74 
Sat. 21 16 20.62 | 10.046 15 51 40.7 | 45-70] 14 11.32 | 0.190] 21 2 9.29 
SUN ! 21 20 21.33 | 10.013 15 33 15.5 | +46.38] 14 15.48) 0.157] 21 6 5.85 
Mon. 21 24 21.25 | 9.981 15 14 34.3 | 47-04] 14 18.85 | 0.124 J 21 10 2.40 
Tues 21 28 20.40 | 9-948 14 55 37-5 | 47-68] 14 21.44 | 0.092 | 21 13 58.96 
Wed. 21 32 18.76. 9.916 14 36 25.6 | +48.30] 14 23.25 | 0.060 f 21 17 55.52 
Thur. 21 36 16.36 , 9.884 14 16 58.8 | 48.91] 14 24.29 | 0.028 | 21 21 52.07 
Fn. 21 40 13.20 | 9.852 13 57 17.8 | 49.501 14 24.57 | 0.004 | 21 25 48.63 
sat. 21 44 9.27 | 9.821 13 37 22.9 | +50.07 14 24.09 | 0.036 | 21 29 45.18 
SUN 21 48 4.59, 9.789 13 17 14.5 | 50.62] 14 22.85 | 0.067 | 21 33 41.74 
Mon 21 51 59.16 | 9-758 12 56 53.2 | 51-15} 14 20.87 | 0.098 | 21 37 38.29 
Tues. 21 55 52.99 ; 9-728 12 36 19.4 |+51.66] 14 18.14 | 0.129 | 21 41 34.85 
Wed. 21 59 46.09 | 9.697 I2 15 33.5 | 52-16] 14 14.68 | 0.159 | 21 45 31.40 
Thur. 22 3 38.46 | 9.667 Il 54 35-9 | 52.63 | 14 10.50 | 0.189 | 21 49 27.96 
Fri. 22 7 30.121 9.638 Il 33 27.1 |+53-09] 14 5.61 | 0.218 | 21 53 24.51 
Sat. 22 II 21.08 | 9.609 Il 12 7.5] 53-54)14 0.02 | 0.247 | 21 57 21.07 
es 22 15 11.36, 9.581 10 50 37.5 ' 53-961 13 53.74] 0.275 | 22 1 17.62 
| 
Mon |22 22 19 0.96 , 9.553 10 28 57.6 | +54.36 13 46.79 | 0.303 122. 5 14.18 
Tues. | 2322 22 49.91 | 9.526 10 7 8.1 54.751 13 39.18 | 0.330] 22 9 10.73 
Wed. |24 22 26 38.22 | 9.500 945 9.5 | 55-12] 13 30.93 | 0.356 | 22 13. 7.29 
{ 
Thur. 22 30 25.90 | 9-474 9 23 2.2 .+55.48] 13 22.06 | 0.382} 22 17 3.84 
Fri, 22 34 12.98 : 9.449 9 046.5 | 55.82] 13 12.58 | 0.407 | 22 21 0.40 
Sat. 22 37 59.47 | 9-425 8 38 22.9 | 56.1413 2.52 | 0.431 | 22 24 56.95 


SUN, | 28 22 41 45.39 | 9-402 815 51.6; 56.45] 12 51.88 | 0.454 | 22 28 53.50 


Mon. | 29 22 45 30.76 | 9.380]S. 7 53 13.2 :+56.74] 12 40.70 0.476 | 22 32 50.06 


Norg.—The semidiameter for mean noon may be assumed the same as that for apparent noon. Diff, for 1 Hour, 
The sign + prefixed to the hourly change of declination indicates that south declinations +9°.856s5. 
are decreasing. (Table III.) 


16 


Day of the 
Month. 


Nn jw N 


oon] 


Il 
12 


13 
14 
15 


16 


17 
18 


19 
20 
21 


22 
23 
24 


25 
26 


27 
28 


29 


Day of the 
Year. 


32 
33 
34 


35 


37 


38 
39 
40 


4! 
42 
43 


45 
46 


47 
48 
49 


50 
5! 
52 


53 
34 
55 


56 
57 


“59 


FEBRUARY, 1915. 


AT GREENWICH MEAN NOON. 


THE SUN'S 


Diff. for Latitude. 


t Hour. 


e ’ ” e ” ” 


31l 33 54.5 | 33 39.8 | 152.18 
312 34 40.4 | 34 31.5 | 152.14 
313 35 37-3 | 35 22.3 | 152.10 


314 36 27.3 | 36 12.1 | 152.06 
315 37 16.3 | 37. 1.0 | 152.03 
316 38 4.5 | 37 49.0 | 151.99 


317 38 51.8 | 38 36.2 | 151.95 
318 39 38.1 | 39 22.3 | 151-91 
319 40 23.4 | 40 7.5 | 151-87 


320 41 7.7 | 40 51.6 | 151.82 
321 41 50.9 | 41 34.7 | 152-77 
322 42 32.9 | 42 16.5 | 151.72 


323 43 13.6 | 42 57.1 | 151.66 
324 43 52.9 | 43 36.3 | 151.60 
325 44 30.8 | 44 14.0 | 151.54 


326 45 7.1 | 44 50.2 | 151.48 
327 45 41.8 | 45 24.7 | 151.41 
328 46 14.7 | 45 57-5 | 151-34 


329 46 45.9 | 46 28.6 | 151.26 
330 47 15.3 | 46 57.8 | 151.19 
331 47 42.8 | 47 25.2 | 151.11 


332 48 8.4 | 47 50.7 | 151.03 
333 48 32.1 | 48 14.3 | 150.95 
334 48 53.9 | 48 36.0 | 150.87 


335 49 13.8 | 48 55.7 | 150.79 
336 49 31.7 | 49 13.5 | 150.72 
337 49 47-7 | 49 29.4 | 150.64 
338 50 1.8 | 49 43.4 | 150.56 


339 50 14.0 | 49 55.5 | 150.48 
















+ 0.03 
— 0.09 
0.22 


9.993 6068 
9-993 6723 
9-993 7403 


9-993 8107 
9.993 8834 
9.993 9581 


— 0.33 
0.42 


0.49 


9-994 0348 
9-994 1132 
9-994 1933 


—0.52 
0.51 
0.48 


—0.4I 
0.31 
0.20 


9-994 2747 
9.994 3575 
9-994 4414 


9-994 5264 
9-994 6125 
9.994 6995 


— 0.07 
+ 0.08 
0.21 


9.994 7876 
9.994 8766 
9.994 9668 


9.995 0582 
9-995 1507 
9-995 2446 


+ 0.34 
0.45 
0-55 


+ 0.63 
0.67 
0.69 


+ 0.67 
0.63 
0.56 


9.995 3398 
9-995 4363 
9-995 5344 


+ 0.47 
0.36 
0.23 

+0.10 


9-995 6340 
9-995 7353 
9.995 8382 
9.995 9429 


— 0.03 | 9.996 0493 


Norg.—The longitudes in the column J are referred to the true equinox of their own date, while 


those in the column 2’ are referred to the mean equinox of the beginning of the Besselian 
fictitious year. 


-— = ht 


Lee A oo | 
man wWOMNNSB 


8 
1.12 


§.21 
9-30 


13-39 | 
17.48 
21.57 


25.66 | 
29.75. 
33-84 


37-93 
42.02 
46.11 


50.20 


54-29 
58.38 


2.48 
6.57 
10.66 


14-75 
18.84 


22.93 


27.02 
31.11 
35.20 


39-29 
43-39 
47.48 
51.57 


55-66 


Diff. for x Hour, 
—9*.8296. 


(Table IT.) 


FEBRUARY, 1915. 
GREENWICH MEAN TIME. 









THE MOON’S 







































s 
8 
2 SEMIDIAMETER. HORIZONTAL PARALLAX. UPPER TRANSIT. ]| AGE. 
3 
; Noon, | PHB for | agiighe, | Dif.for | Merion of | DIE. for} oon, 
a oe dd c va i “ bh m m d 
57 45-91 | tr.250 | 58 0.31 | +1-149 113 43.0 | 1-95 | 16.9 
58 13.45 | 1-040 | 58 25.26/| 0.928 | 14 29.6] 1.94 | 17.9 
58 35-71 | 0.814 | 58 44.79 | 0.700 | 15 16.4 | 1.97 | 18.9 
4-1 | 16 5.9 158 52.52 | +0.589 | 58 58.95 | +0.484 116 4.5 | 2.05 [| 19.9 
7.3 |16 8.4159 4.15| 0.383 |59 8.16] 0.286 | 16 55.3 | 2.19 | 20.9 
9-2 | 16 9.6 ]59 11.02] 0.192 | 59 12.77 | +0.101 | 17 49.7 | 2.35 ] 21.9 
9.8 | 16 9.7 159 13.44] t+0.010 | 59 13.00 | —0.084 1 18 48.0 | 2.50 | 22.9 
9.3 | 16 8.5 159 11.41 | —0.182 | 59 8.62) 0.285 | 19 49.4 | 2.59 | 23.9 
7.4116 59159 4.55] 0.395 | 58 59.12| 0.512 [| 20 51.7 | 2.58 | 24.9 
4.0 | 16 1.8 [58 52.25 | -0.635 | 58 43.87 | —0.762 [| 21 52.3 | 2.45 | 25.9 
9-1 | 1§ 55-9 158 33.95 | 0.891 | 58 22.49 | 1.018 | 22 49.2 | 2.28 | 26.9 
12}15 52-4 | 15 48.5 158 9.53] 1-140 |5755.16| 1.253 1 23 41.6 | 2.09 } 27.9 
13 115 44.2 | 1§ 39.7 157 39.51 | —1-353 | 57 22.76 | —1.435 d . « | 28.9 
14,15 34-9 | 15 29.9 [57 5.16] 1.495 | 56 46.97| 1.533 | 0 29.7 | 1.92 | 0.3 
15 |} 15 24.9 | 15 19.8 156 28.48) 1.545 | 5610.01 | 1.529 [| 1 14.5 | 1.81 1.3 
16] 15 14.9.| 15 10.1 155 51.89 | —1.486 | 55 34.45 | —1-416 | I 57.1 | 1-75 2.3 
7,15 5-7 | 15 1.6155 18.01 | 1.320 | 55 2.86| 1.202 | 2 38.7 | 1.72 3.3 
18 } 14 57-8 | 14 54.6 154 49.26| 1.061 | 54 37.48| 0.899 | 3 20.3 | 3.75 4.3 
19] 14 52.0 14 50.0 | 54 27.76 | —0.718 | 54 20.30 | —0.523 | 4 3.0 | 1.81 5.3 
201 14 48.6 | 14 47.9 154 15.23 | —0.319 | 54 12.67 | —0.106 | 4 47.5 | 1.90 6.3 
21114 47-9 | 14 48.6 154 12.70| +0.112 | 54 15.38 | +0.335 | 5 34.5 | 2.01 7.3 
22 | 14 50.1 | 14 52.2 154 20.73 | +0.556 | 54 28.70| +0.772 | 6 24.1 | 2.12 8.3 
23114 55-1 | 14 58.6 154 39.22] 0.980 | 54 52.18! 1.177 | 7 15.9 | 2.19 9.3 
24,15 2.8/15 7.5155 7-41] 1.358 | 55 24.70/ 1.520 9.0 | 2.22 | 10.3 
25415 12.7 | 1§ 18.3 155 43-79 | +1.658 | 56 4.38 | +1-769 | 9 2.2 | 2.21 | 11.3 
26 $15 24.2 | 15 30.4 | 56 26.13] 1.850 | 56 48.64 | 1.896 | 9 54.4 | 2.14 | 12.3 
27 115 36.6 | 15 42.8 157 11.48 | 1.905 | 57 34.21 | 1.876 F10 44.9 | 2.08 | 13.3 
28115 48.8 | 15 54.6157 56.35 1.807 |5817.44| 1.702 | 11 34.0 | 2.02 | 14.3 
29915 59.9! 16 4.7 158 37.05 |! +1.56r 158 54.78 | +1.388 [12 22.0! 1.99 115.3 





33281°—1915——2 


18 





C~ Awa hh WwW BW MH O 


rn 
(oe) 


ne 
HOD ON AN &W DN 


22 


w 
w 


-~ ft 
~~ COO ON Quin h WwW WHO 


WM HO WM WH BW ww Ht Oh hl lO OY 
mew Hm OO CON Aun & W BD 





FEBRUARY, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 





Right Ascension.| *for | Declination. 
1 Min. 
MONDAY 1. 
hm  =53: s sf" 
9 59 12.93 | 2.0887 IN. 12 I1 39.0 
Io 6 18.18 | 2.0863 II 57 5.2 
IO 3 23.28 | 2.0839 II 42 27.3 
IO 6§ 28.25 | 2.0818 Il 27 45-4 
IO 7 33-09 | 2.0795 Ir 12 59.6 
IO 9 37-79 | 2.0773 Io 58 10.0 
IO II 42.36 | 2.0752 10 43 16.7 
10 13 46.81 | 2.0732 10 28 19.7 
IO 1§ 51.14 | 2.0714 IO 13 «=IQg.1 
IO 17 55-35 | 2-069a 9 58 14.9 
IO 19 59-44 | 2.0673 9 43 7-3 
10 22 3.42 | 2.0655 9 27 56.4 
IO 24 7.30 | 2.0638 Q 12 42.2 
Io 26 11.07 | 2.0620 8 57 24.8 
10 28 14.74 | 2.0604 8 42 4.2 
IO 30 18.32 | 2.0588 8 26 40.6 
IO 32 21.80 | 2.0573 8 11 14.1 
IO 34 25.20 | 2.0559 7 55 44-7 
IO 36 28.51 | 2.0845 7 40 12.4 
10 38 31.74 | 2.0532 7 24 37-4 
IO 40 34.89 | 2.0519 7 8 59.8 
IO 42 37.97 | 2.0508 6 53 19.6 
IO 44 40.98 | 2.0497 6 37 36.9 
10 46 43.93 | 2.0487 N. 6 21 51.8 
TUESDAY 2. 
10 48 46.82 | 2.0477 IN. 6 6 4.4 
IO 50 49.65 | 2.0468 5 50°14.7 
IO §2 §2.43 | 2.0459 § 34 22.9 
IO 54 55.16 | 2.0452 § 18 29.0 
10 56 57.85 | 2.0445 § 2 33-1 
IO 59 0.50 | 2.0439 4 46 35.3 
II I 3.12 | 2.0434 4 30 35.6 
II 3. 5-71 | 2.0429 4 14 34.2 
Ir § 8.27 | 2.0495 3 58 31.1 
II 7 10.81 | 2.0422 3 42 26.4 
II Q 13.33 | 2.0419 3 26 20.1 
II Ir 15.84 | 2.0438 3 10 12.4 
II 13 18.34 | 2.0627 254 3.4 
IIT 15 20.84 | 2.0417 2 37 53-1 
II 17 23.34 | 2.0418 2 ar 41.6 
II 19 25.85 | 2.0419 2 5§ 29.0 
II 21 28.37 | 2.049% I 49 15.3 
II 23 30.90 | 2.0424 I 33 0.7 
II 25 33-46 | 2.0428 I 16 45.3 
II 27 36.04 | 2.0433 I © 29.1 
II 29 38.65 | 2.0438 © 44 12.1 
II 31 41.30 | 2.0444 © 27 54.5 
Il 33 43-98 | 2.045r IN. 0 11 36.5 
IX 35 46.71 | 2.0459 |S. © 4 42.1 
II 37 49.49 | 2.0468 |S. 0 21 1.0 





Diff. 
for [Hour.|Right Ascension. 
1 Min. 


oe 
14.529 
14.598 
14.665 
14.731 
14-795 
14.858 
14-919 
14.980 
15.040 
15.098 
15.154 
15.209 
15.263 
1§.327 
15.368 
15.418 
15.466 
15.514 
15.561 
15.605 
15.648 
15.691 
15.732 
15.771 


15 .809 
15.846 
15.88: 
I$ .915 
15.948 
1s .979 
16.009 
16.038 
16.065 
16.092 
16.1337 
16.139 
16.361 
16.183 
16.20% 
16.219 
16.236 
16.350 
16.263 
16.297 
16.288 
16.297 
16.305 
16.313 
16.318 


Cons CQatn & WwW WD moO 


C-s Qin h Ww YO et O 


im 
00 


Ww ww HO WD Me mM mt ot 
ROKHOD DOVIANEAN A 


12 
12 
12 
12 
12 
12 
I2 
12 
12 
12 
T2 
¥2 
12 
12 
Ya 





for ; 
x Min. 





Declination. 


WEDNESDAY 3. 


e e ou 


m 8 8 
37 49-49 | 2.0468 |S. © 21 1.0 
39 §2.32 | 2.0477 © 37 20.2 
4I §5.21 | 2.0488 © 53 39-6 
43 58.17 | 3.0499 I 9 $9.1 
46 1.20 | 2.0511 1 26 18.6 
48 4.30 | 2.0523 I 42 38.0 
50 7.47 | 2.0536 1 58 57.3 
§2 10.73 | 2.05sz 2 15 16.4 
54 14.08 | 2.0566 .2 31 35.2 
56 17.52 | 2.0582 2 47 53-6 
58 21.06 | 2.0599 3 4 11.5 
© 24.71 | 2.0617 3 20 28.8 
2 28.46 | 2.0635 3 36 45.5 
4 32.33 | 2.0654 3 53 1-4 
6 36.31 | 2.0674 4 9 16.5 
8 40.42 | 2.0695 4 25 30.7 
IO 44.65 | 2.0717 4 41 43.9 
I2 49.02 | 2.0739 457 56.1 
I4 53-52 | 2.0763 § 14 7.1% 
16 58.17 | 2.0787 5 30 16.8 
Ig 2.96 | 2.0812 5 46 25.1 
21 7.91 | 2.0838 6 2 32.0 
23 13.02 | 2.0865 6 18 37.4 
25 18.29 | 2.083 |S. 6 34 41.3 
THURSDAY 4. 
27 23-73 | 2.094: |S. 6 50 43.4 
29 29.34 | 2.0950 7 6-43.7 
31 35-13 | 2.0980 7 22 42.2 
33 41.10 | 2.2012 7 38 38.7 
35 47.26 | 2.2043 7 54 33-2 
37 53-61 | 2.1075 8 10 25.5 
40 0.16 | 2.1108 8 26 15.6 
42 6.91 | 2.1143 8 42 3.4 
44 13.87 | 2.1378 8 57 48.8 
46 21.04 | 2.ra23 9 13 31-7 
48 28.43 | 2.2250 9 29 12.0 
50 36.04 | 2.1288 9 44 49.6 
52 43.88 | 2.1326 IO © 24.4 
54 51.95 | 2.1364 10 15 56.4 
57 0.2§ | 2.t403 10 31 25-4 
59 8.79 | 2.1444 10 46 51.4 
I 17.58 | 2.2485 II 2 14.3 
3 26.61 | 2.1597 II 17 33-9 
§ 35-90 | 2.1570 II 32 §0.2 
7 45-45 | 2.2613 ir 48 3.1 
9 55.26 | 2.1657 12 3 12.4 
12 5.33 | 2.1702 12 18 18.2 
14 15.68 | 2.1747 I2 33 20.3 
16 26.30 | 2.1793 12 48 18.5 
18 37.20 | 2.1842 |S. 13. 3 12-9 


eS SS Ss SSS SS SSS, == sh att 





16.020 


15.958 
55.925 
r5.890 
35.853 
rg .816 
58.797 
xs.736 





x5 .693 | 


15.649 
15.603 
35.557 
15.508 


15-458 


z5.408 
TS -3S4 
1S.299 
15.243 
15.385 
15.136 
25.066 
15.003 
14.938 


14-873 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 








Honar.'Right Ascension.| for Declination. 
1 Min. , 
FRIDAY s5. 
hm ~s 8 cor, 
© | 13 18 37.20 | 2-x84z |S. 13 3 12.9 
z | 13 20 48.39 | 2.1888 13 18 3.3 
2 | 13 22 59.86 | 2.1937 13 32 49.7 
3 | 13 25 11.63 | 2.1986 13 47 31-9 
4 | 13 27 23.69 | 2.2034 14 2 98 
5 , 13 29 36.05 | 2.208% 14 16 43.4 
6 | 13 31 48.71 | 2.2136 I4 31 12.5 
7 | 13 34 1.68 | 2.2188 14 4§ 37.1 
8 | 13 36 14.96 | 2.2240 14 §9 57.0 
9 | 13 38 28.56 | 2.2293 15 14 12.2 
10 | 13 40 42.47 | 2.2346 15 28 22.6 
8 | 13 42 56.71 | 2.2400 I§ 42 28.0 
a! 33 45 15.27 | 2.2456 15 56 28.4 
13 | 13 47 26.16 | 2.2509 16 10 23.7 
14 | 13 49 41.38 | 2.2565 16 24 13.7 
15 | 13 51 56.94 | 2.26a9 16 37 58.4 
16 | 13 §4 12.84 | 2.2678 16 §1 37-7 
17, 13 §6 29.08 | 2.2735 17 § 11.5 , 
18 | 13 58 45.66 | 2.2793 17 18 39.7 | 
19 | 14 I 2.59 | 2.2852 17 32 2.1 
20 | 14 3 19.87 | 2.2909 17 45 18.7 
2m | 14 § 37-50 | 2.2968 17 58 29.5 
22 | 14 7 55-48 | 2.3027 18 I1 34.3 
23 | 14 10 13.82 | 2.3087 |S. 18 24 32.9 
SATURDAY 6. 
© | 14 12 32.52 | 2.3147 |S. 18 37 25.3 
I | 14 14 51.58 | 2.3207 18 50 11.4 
a | 14 17 11.00 | 2.3268 IQ 2 §1.1 
3 | 14 19 30.79 | 2.3328 19 I1§ 24.3 
41 14 21 §0.94 | 2.3388 IQ 27 51.0 
§ | 14 24 11.46 | 2.3451 Ig 40 10.9 
6 | 14 26 32.35 | 2.3533 19 52 24.0 
71 14 28 53.61 | 2.3574 20 4 30.3 
8 | 14 31 15.24 | 2.3636 20 16 29.5 
9 | 34 33 37-24 | 2.3698 20 28 21.7 
10 | 14 35 59-61 | 2.3760 20 40 6.7 
12} 14 38 22.36 | 2.3823 20 SI 44.4 
12 | 14 40 45-48 | 2.3885 2m 314.7 
13 | 14 43 8.98 | 2.3948 2I 14 37-5 
14 | 14 45 32-85 | 2.4009 21 25 52.8 
1S | 14 47 57-09 | 2-4072 21 37 0.4 
16 | 14 50 213.71 | 2.4135 21 48 0.3 
17 | 14 52 46.71 | 23-4198 aI 58 52.2 
18 | 14 55 12-08 | 2.4259 22 9g 36.2 
19 | 14 57 37-82 | 2.4321 22 20 12.2 
30/15 0 3-93 | 2-4383 22 30 40.0 
31] 15 2 30.41 | 2.4444 a2 40 59.6 
2a 135 4 §7-26 | 2.4506 22 51 10.9 
a3] 15 7 24-48 | 2.45867 | 23 I 13.7 
24/15 9 52-06 | 2.4628 'S. 23 11 8.0 


for [Hour. 

1 Min. 
o 

14.873 fe) 
14.807 I 
14.738 2 
14.668 3 
14.5963 4 
14.523 5 
14.448] 6 
14.371 7 
14.2931 8 
14.213 9 
14.132 | I0 
14.048 f It 
13.964] 12 
13.878 | 13 
13.789 | 14 
13.700 f I§ 
13.609 | 16 
13.517 | 17 
13.422 1 18 
13.335 19 
13.228 | 20 
13.130 f 21 
13.028 | 22 
123.925 | 23 
12.821 ° 
12.735 I 
12.608 2 
12.499 3 
32.388 4 
12.275 5 
12.162) 6 
12.046 7 
11.9281 8 
11.810 9 
11.689 | IO 
z1.567 f II 
IE .443 12 
13.318 § 13 
11.391 14 
11.063 | I5 
30.932 § 16 
10.799 f 17 
10.667 7 18 
10.532 § Ig 
10.395 § 20 
10.258 f 21 
10.318 f 22 

9-976 | 23 

9.833 | 24 











Right Ascension.| for | Declination 
r Min. 
SUNDAY 7. 
h m 8 8 ® ‘ os 
15 9 52.06 | 2.4628 |S. 23 11 8.0 
15 12 20.01% | 2.4689 23 20 53.7 
1§ 14 48.33 | 2.4749 23 30 30.7 
15 17 17.00 | 2.4808 23 39 58.8 
I5 19 46.03 | 2.4868 23 49 18.1 
15 22 15.41 | 2.4927 23 58 28.4 
15 24 45.15 | 2.4986 24 7 29.7 
15 27 15-24 | 2.s043 24 16 21.8 
1§ 29 45.67 | 2.s100 24.25 4.7 
15 32 16.44 | 2.5157 24 33 38.3 
15 34 47-5§ | 2-5313 24 42 2.5 
1§ 37 19.00 | 2.5269 24 §0 17.2 
I§ 39 50.78 | 2.5323 24 58 22.3 
15 42 22.88 | 2.5378 25 6 17.8 
I§ 44 §§-31 | 2.5432 2§ 14 3-5 
15 47 28.06 | 2.5483 25 21 39.5 
1§ 50 1.11 | a.ss3s 25 29 5.6 
15 52 34.48 | 2.5586 25 36 21.7 
15 55 8.14 | 2.5635 25 43 27-7 
15 57 42.10 | 2.5684 25 50 23.6 
16 © 16.35 | 2.5733 25 57 9.4 
16 2 50.89 | 2.5780 26 3 45.0 
16 5 25.71 | 2.3826 26 I0 10.2 
16 8 0.80 | 2.5870 |S. 26 16 25.0 
MONDAY 8. 
16 10 36.15 | 2.sor4 [S. 26 22 29.4 
16 13 11.77 | 2.5957 26 28 23.3 
16 15 47.64 | 2.5998 26 34 6.5 
16 18 23.75 | 2.6038 26 39 39.1 
16 21 0.10 | 2.6078 26 45 1.0 
16 23 36.68 | 2.6rr5 26 50 12.2 
16 26 13.48 | 2.6152 26 55 12.5 
16 28 50.50 | 2.6188 27. 0 2.0 
16 31 27.73 | 2.6221 27 4 40.5 
16 34 5§.15 | 2.6as3 27 9 8.1 
16 36 42.77 | 2.6285 27 13 24.7 
16 39 20.57 | 2.6314 27 17 30.2 
16 41 58.54 | 2.6343 27 21 24.6 
16 44 36.68 | 2.6369 2725 7.8 
16 47 14.97 | 2.6394 27 28 39.9 
16 49 53.41 | 2.6418 27 32 0.7 
16 52 31.99 | 2.644x 27 35 10.3 
16 55 10.70 | 2.6462 27 38 8.6 
16 57 49.53 | 2.648: 27 40 55.6 
17. © 28.47 | 2.6498 27 43 31.2 
17 3) 7-50 | 2-6513 27 45 55-5 
17. § 46.63 | 2.6528 27 48 8.4 
17 8 25.84 | 2.6541 27 50 9.8 
17 Il §.12 | 2.6s52 27 51 59.8 
17 13 44-46 | 2.656: |S. 27 53 38.3 





Rn ATL) A SSS © Ss SS ef 


9-395 
9.347 
9-097 
8.945 
8.792 
8.638 
8.482 
8.324 
- 8.165 
8.005 
7-843 
7.681 
7.518 
7-352 
7-184 
7.016 
6.848 
6.678 
6.507 
6.333 
6.160 


5.986 
5.809 
5.634 
5-454 
5.276 
5.096 
4-915 
4-733 
4-551 
4.368 
4-184 
3-999 
3.813 
3.628 
3-442 
3-253 
3.066 
2.878 
2.688 
2.499 
2.310 
2.119 
3.928 
1.738 
1.546 
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FEBRUARY, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Right Ascension. 


hm _  “s 

17 13 44.46 
17 16 23.85 
17 19 3.28 
17 2I 42.75 
17 24 22.23 


17 27 1.973 
17 29 41.23 
17 32 20.71 
17 35 0.18 
17 37 39.62 
17 40 19.02 
17 42 58.36 
17 45 37-05 
17 48 16.87 
17 50 56.00 
17 $3 35-04 
17 56 13.98 
17 58 52.81 
18 I 31.51 
18 4 10.09 
18 6 48.53 
18 9g 26.81 
18 12 4.93 
18 14 42.89 


18 17 20.67 
18 19 58.26 
18 22 35.65 
18 25 12.83 
18 27 49.79 
18 30 26.53 
18 33 3.03 
18 35 39.30 
18 38 15.32 
18 40 51.07 
18 43 26.56 
18 46 1.78 
18 48 36.72 
18 57 11.36 
18 53 45-71 
18 56 19.75 
18 58 53.48 
1g 1 26.89 
19 3 59.98 
19 6 32.74 
19 9 5.16 
19 If 37.24 
19 14 8.97 
19 16 40.35 
19 19 11.37 


2.6418 
2.6393 
2.6367 
2.6340 


- 27 53 38.3 


2755 5:3 
27 56 20.9 
27 57 25.0 
27 58 17.6 
27 58 58.7 
27 59 28.2 
27 59 46.3 
27 59 52-9 
27 59 48.0 
27 59 31.6 
27 59 3-7 
27 58 24.3 
27 57 33:5 
27 56 31.2 
27 55 17-5 
27 53 52-4 
27 52 16.0 
27 50 28.2 
27 48 29.1 
27 46 18.7 
27 43 57-1 
27 41 24.3 


2.6332 iS. 27 38 40.3 
WEDNESDAY 1o. 
2.628: |S. 27 35 45.2 


2.6248 
2.6214 
2.61978 
2.6142 
2.6103 


2.6064 


2.6024 
2.5981 
2.5937 
2.5893 
2.5847 
2.5798 
2.5749 
2.5699 
2.5648 
2.$595 
2.5542 
2.5488 
2.5432 
3.5375 
2.5318 
2.§259 
2.5200 


27 32 39.0 
27 29 21.8 
27 25 53-5 
27 22 14.3 
27 18 24.3 
27 14 23.4 
27 10 11.7 


“27 § 49.3 


27. 1 16.2 
26 56 32.5 
26 51 38.3 
26 46 33.6 
26 41 18.5 
26 35 53-1 
26 30 17.4 
26 24 31.5 
26 18 35.5 
26 12 29.5 
26 6 13.5 
25 59 47.6 
25 53 11-9 
25 46 26.5 
25 39 31-4 


2.5139 |S. 25 32 26.8 


—_-———. 


3-011 
3-195 
3-379 
3-562 
3-743 
3-924 
4.105 
4.284 
4-463 
4-640 
4.816 
4-991 
§.165 
5.338 
$-§09 
5.680 
5.849 
6.0197 
6.183 
6.349 
6.513 
6.676 
6.835 
6.998 
7.156 


C~z Aun hb WG WD CO 





THURSDAY 11. 





hm i  =“s 8 oor 
IQ 19 11.37 | 2-sx39 |S. 25 32 26.8 
IQ 21 42.02 | 2.5078 25 25 12.7 
IQ 24 12.30 | 2.sors 25 17 49.2 
1g 26 42.20 | 2.4953 25 10 16.5 
19 29 11.73 | 2.4889 25 2 34.5 
Ig 31 40.87 | 2.4824 | 24 $4 43-4 
19 34 9.62 | 2.4759 | 24 46 43-3 
19 36 37.98 | 2.4604 | 24 38 34.3 
Ig 39 5-95 | 2.4628 24 30 16.4 
IQ 41 33-52 | 2-456r 24 21 49.8 
19 44 0.68 | 2.4493 24 13 14.5 
19 46 27.43 | 2.4424 | 24 4 30.7 
19 48 53-77 | 2-4356 | 23 55 38-4 
IQ §I 19.70 | 2.4287 23 46 37-7 
19 53 45.21 | 2.4918 23 37 28.8 
IQ §6 10.31 | 2.4148 23 28 11.7 
19 58 34.99 | 2.4078 23 18 46.6 
20 © 59.24 | 2 4007 23 9 13-5 
20 3 23.07 | 2.3936 22 59 32-5 
20 § 46.47 | 2.386s 22 49 43-7 
20 8 9.45 | 2.3794 22 39 47-3 
20 10 32.00 | 2 3723 22 29 43-3 
20 12 54.12 | 2.36sr 22 19 31.9 
20 15 15.81 | 2.3579 |S. 22 9 13.1 
FRIDAY 12. 
20 17 37.07 | 2.3508 |S. 21 58 47.0 
20 19 57.90 | 2.3435 ar 48 13.8 
20 22 18.29 | 2.3363 21 37 33-5 
20 24 38.25 | 2.3291 21 26 46.3 
20 26 57.78 | 2.3218 aI 15 §2.3 
20 29 16.87 | 2.3146 2I 4 §1.5 
20 31 35-53 | 32-3074 20 53 44.0 
20 33 53.76 | 2.3002 20 42 30.0 
20 36 11.55 | 2.2930 20 31 9.6 
20 38 28.92 | 2.2858 20 I9 42.9 
20 40 45.85 | 2.2787 20 8 9.9 
20 43 2.36 | 2.2715 19 56 30.8 
20 45 18.43 | 2.2643 19 44 45.6 
20 47 34.08 | 2.2573 19 32 54.6 
20 49 49.30 | 2.2502 IQ 20 §7-7 
20 52 4.10 | 2.2432 1g 8 55.1 
20 54 18.48 | 2.2361 18 56 46.9 
20 56 32.43 | 2.2290 18 44 33.2 
20 58 45.96 | 2.2221 18 32 14.0 
2X 0 59.08 | 2.ar52 18 19 49.6 
aI 3 11.78 | 2.2083 18 7 19.9 
aI § 24.07 | 2.2014 17 54 45.1 
2X 7 35-95 | 2-1945 17 42 5.3 
2I Q 47.41 | 2.1877 17 29 20.6 
2r Ir §8.47 | 2.1810 |S. 17 16 31.1 





VIL. 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 





Hous.|Right Ascension.| for Declination. 
1 Min. 
SATURDAY 13. 
h m 8 8 ° , ”? 
© | 21 11 58.47 | 2.x8:0 (S. 17 16 31.1 
xr] 2% 14 9.13 | 2.1743 17 3 36.9 
2 | 2x 16 19.38 | 2.1676 16 50 38.1 
3 | 21 18 29.24 | 2.1611 16 37 34.7 
4 | 21 20 38.71 | 2.1845. 16 24 26.9 
§ | 2% 22 47.78 | 2.1479 16 11 14.8 
6 | 21 24 56.46 | 2.r414 15 57 58.5 
7 | 23 27 4.7§ | 2.1350 15 44 38.1 
8 | 21 29 12.66 | 2.1287 15 31 13.6 
Q | 23 31 20.19 | 2.1223 1§ 17 4§.1 
10! 23 33 27.34 | 2.316% 15 4 12.8 
1r | 2X 35 34.32 | 2.1099 14 50 36.8 
12 | 2% 37 40.53 | 2.1038 | 14 36 57.1 
13 | 25 39 46.57 | 2.0977 14 23 13.8 
14} 21 41 52.25 | 2.0917 14 9 27.1 
152i 43 «57-57 2.0838 13 55 37-0 
16. 2x 46 2.54 | 2.0798 13 41 43.6 
17_, 23 48 7.15 | 2.0740 13 27 47.0 
18 | 2% 50 11.42 | 2.0683 13 13 47.3 
Ig 22 §2 15.34 | 2.0625 12 59 44.6 
20: 25 54 18.92 | 2.0568 12 45 38.9 
2x ' 2x §6 22.16 | 2.0813 12 31 30.4 
22 | 21 58 25.07 | 2.0458 12 17 19.1 
23 | 22 © 27.65 , 2.0403 |S. 12 3 5.1 
SUNDAY 14. 
o | 22 2 29.91 | 2.0350 |S. rx 48 48.6 
I | 22 4 31.85 | 2.0297 Il 34 29.6 
2 | 22 6 33.47 | 2.0244 1120 8.1 
3 22 8 34.78 | 2.0193 Il 5§ 44.3 
4 | 22 10 35.79 | 2.0143 10 §1 18.3 
5 | 22 12 36.49 | 2.0092 10 36 50.1 
6 | 22 314 36.89 | 2.0042 Io 22 19.8 
7 | 22 16 36.99 | 1.9993 10 7 47-5 
8 | 22 18 36.80 | 1.9045 9 53 13.3 
9 22 20 36.33 | 1.9808 9 38 37.2 
10 | 22 22 35.57 | 1-985: 9 23 59.4 
tr | 22 24 34.54 | 1.9805 9 9 19.9 
12 | 22 26 33-23 | 1.9759 8 54 38.8 
13 | 22 28 31.65 | 1.9715 8 39 56.2 
14 | 22 30 29.81 | 1.9672 8 25 12.1 
1§ | 22 32 27.71 | 1.9638 8 10 26.6 
16 | 22 34 25.35 | 1.9386 7 55 39-9 
17 | 22 36 22.74 | 1.9845 7 40 §1.9 
18 | 22 38 19.8 | 1.9504 7 26 2.7 
19 | 22 40 16.79 | 1.9464 7 IX 12.5 
20 | 22 42 13.46 | 1.9425 6 56 21.3 
21 | 22 44 9.89 | 1.9386 6 41 29.2 
22 | 232 46 6.09 | 1.9348 6 26 36.2 
23: 23 48 2.07 | 1.9312 6 II 42.4 


24 | 22 49 57-83 


1.9276 |S. § 56 47.9 





Diff. 
for 
1 Min. 


7 
12.864 
12.942 
13.018 
33.093 
13.166 
13.337 
13.306 
13.374 
13.442 
13.507 
13.369 
13.631 
13.692 
13.750 
13.807 
13.863 
13.917 
13.969 
14.080 
24.070 
14.338 
14.165 
14.231 
14.284 


14.296 
14.338 
14.378 
14.415 
34.452 
14.488 
14.522 
34.854 
14.586 
14.616 
14.644 
14.672 
14.698 
14.723 
14.747 
14.768 
14.789 
14.810 
14.828 
14.845 
34.861 
14.876 
14.890 
14.903 
14.914 








|. pitt. | 
Hour. Right Ascension.| for | Declination 
: Min. | 
MONDAY 1s. 

hm i  =s5 8 sof 
© | 22 49 57.83 | 1.9276 IS. 5 56 47.9 
I | 22 51 53.38 | 1.9240 § 41 §2.7 
2 | 22 53 48.71 | 1.9205 5 26 57.0 
3 | 22 55 43.84 | s-9r72 5 12 08 
4 | 22 57 38.76 | 1.9138 457 4.1 
5 | 22 §9 33-49 | 1.9106 442 7.0 
6 | 23 1 28.03 | 1.9074 427 9.6 
7 | 23 3 22.38 | 1.904% 4 12 12.0 
8 | 23 5 16.55 | 1.9013 3 57 14.3 
Q | 23° 7 10.53 | 1.8983 3 42 16.4 
10 | 23 9 4.34 | 1.8984 3 27 18.4 
II | 23 10 57.98 | 1.8927 3 12 20.5 
32 | 23 12 51.46 | 1.8900 2 57 22.7 
13 | 23 14 44.78 | 1.8873 2 42 25.0 
14 | 23 16 37.94 | 1.8848 2 27 27.5 
15 | 23 18 30.95 | 1.8823 2 12 30.3 
16 | 23 20 23.81 | 1.8798 I 57 33-5 
17 | 23 22 16.53 | 1.8775 I 42 37.0 
18 | 23 24 9.1% | 1.89753 I 27 41.0 
19 | 23 26 1.56 | 1.8731 I 12 45.5 
20 | 23 27 53.88 | 1.8710 © 57 50.5 | 
2I | 23 29 46.08 | 1.8689 © 42 56.2 | 
22 | 23 31 38.15 | 1.8669 o 28 2.6 
23 | 23 33 30.11 | 1.86sr JS. O13 9.7 

TUESDAY 16. 

o | 23 35 21.96 | 1.8633 IN. © I 42.4 
I | 23 37 13.71 | 1.8616 0 16 33.6 | 
2 | 23 39 5.35 | 1-8s98 © 31 23.9 
3 | 23 40 56.89 | 1.8583 © 46 13.2 | 
4 | 23 42 48.34 | 1.8568 II 1.5 
5 | 23 44 39.70 | 1.8ss3 115 48.8 
6 | 23 46 30.97 | 1.8539 I 30 34.9 | 
7 | 23 48 22.17 | x.8sa7 I 45 19.8 | 
8 | 23 50 13.29 | 1.8514 2 0 3.4 
QQ | 23 52 4.34 | 1.8503 2 14 45.7 | 
Io | 23 53 55-32 | 1-849r 2 29 26.7 
Ir | 23 §5 46.23 | 1.848: 244 6.3 | 
12 | 23 57 37-09 | 1.8472 2 58 44.4 
13 | 23 59 27.89 | 1.8463 3 13 21.0 
14 © 1 18.65 | 1.8456 3 27 56.0 
15 | 9 3 9.36 | 1.8448 3 42 29.4 
16 | © § 0.03 | 1.8442 357 1.2 / 
17 | © 6 50.66 | 1.8436 4 II 31.2 
18 | o 8 41.26 | 1.8431 4 25 59.5 
19 © IO 31.83 | 1.8426 4 40 25.9 
20 | © 12 22.37 | 1.8423 4 54 50.5 
21 © 14 12.90 | 1.8420 5 9 13.2 
22 © 16 3.41 | 1.8427 5 23 33-9 
23 © 17 53.90 | 1.8415 5 37 52.6 
24 | © 19 44.39 | x.84x15 IN. § 52 9.2 


Diff. 
for 
r Min. 


on 
14.914 
14.924 
14.933 
14.942 
14.948 
14.984 
14.958 
14.96% 
34.963 
14.966 
14.966 
14.964 
14.963 
14.960 
14.956 
14.950 
14.944 
14.938 
14-929 
14.922 
14.911 
14.899 
14.888 
14.875 


14.8r 
14.846 
14.830 
14.813 
14.797 
14.778 
14.758. 
14.738, 
14.716, 
14.694 
14.67% 
14.648 
14.623 
14.597 
14.570 
14.543 
14.515 
14.486 
14.456 
14.425 
14.394 
14.362 
14.328 
14.294 
14.259 
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FEBRUARY, 1915. 
GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 


for ; 
rt Min 


Declination. 


WEDNESDAY 17. 


‘ vr 


m 8 8 
19 44.39 | 1841s IN. 5 52 9.2 
2I 34.88 | 1.8415 6 6 23.7 
23 25.37 | 3.8415 6 20 36.0 
25 15.86 | 1.8416 6 34 46.2 
27 6.36 | 1.8418 6 48 54.1 
28 56.88 | 1.8421 7 2 59-7 
30 47.41 | 1.8424 717 3.0 
32 37-97 | 1.8428 731 3.8 
34 28.55 | 1.8432 745 2.2 
36 19.15 | 1.8437 7 58 58.1 
38 9.79 | 1.8443 8 12 51.5 
4° 0.47 | 1.8450 8 26 42.3 
AI 51.19 | 1.8487 8 40 30.5 
43 41.95 | 1.8464 8 54 16.0 
45 32.76 | 1.8473 9 7 58.8 
47 23.63 | 1.8483 Q 22 38.8 
49 14.55 | 1.8492 9 35 16.0 
5t 5-53 | 1-8s03 9 48 50.4 
§2 56.58 | 1.8sr3 10 2 21.9 
54 47-69 | 1.8525 10 I§ §0.5 
56 38.88 | 1.8538 Io 29 16.0 
58 30.14 | 1.8550 10 42 38.5 
© 21.48 | 1.8563 10 55 58.0 
2 12.90 | 1.8578 IN. 11 9 14.3 
THURSDAY 18. 
4 4.42 | 1.8503 IN. rr 22 27.4 
5 56.02 | 1.8608 II 35 37-3 
7 47-72 | 1.8624 tr 48 44.0 
9 39-51 | 1.8640 12 I 47.4 
II 31.40 | 1.8658 I2 14 47.5 
13 23.40 | 1.8676 12 27 44.2 
15 15.51 | 1.8694 12 40 37.5 
17 7-73 | x.8713 I2 53 27.3 
Ig 0.06 | 1.8733 13 6 13.6 
20 §2.52 | 1.8753 13 18 56.3 
22 45.10 | 1.8773 13 3I 35-5 
24 37.80 | 1.8794 13 44 II.0 
26 30.63 | 1.88z7 13 56 42.8 
28 23.60 | 1.8839 14 9 10.9 
30 16.70 | 1.8862 14 2I 35.2 
32 9-94 | 1.8885 14 33 55-7 
34 3-32 | 1.8909 14 46 12.4 
35 56.85 | 1.8933 14 58 25.2 
37 50.52 | 1.8958 I§ 10 34.0 
39 44.35 | 1.898 I§ 22 38.8 
4I 38.33 | 1.9010 15 34 39.6 
43 32-47 | t.9038 | 15 46 36.3 
45 26.78 | 1.9065 15 58 28.9 
47 21.25 | 1.9092 16 10 17.3 
49 15.88 | s.91r9 IN. 16 22 1.6 





iff. 
for Hour. 
1 Min. 
e 

34.259 °o 
14.223 Bf 
14.188 2 
14.15% 3 
14.113 4 
14.0749 5 
14.0341 6 
13-993 7 
13.9535 8 
13-911 9 
13.868 — IO 
13.825 | IT 
13.781 — 12 
13.736 § 13 
13.690 ff 14 
13.643 § 15 
13.507 | 16 
13-549 | 17 
13.501 | 18 
13.451 19 
13.400 | 20 
13.350 § 21 
83.998 | 22 
13.245 | 23 
23.192 ° 
13.138 I 
13.084 2 
13.029 3 
12.973 4 
12.917 5 
12.859 | 6 
12.801 7 
12.742 8 
132.683 9 
12.623 — IO 
32.561 f IX 
12.499 | I2 
12.437 13 
%2.373 | 14 
12.310 ff I§ 
32.2461 16 
12.180 | I7 
12.113 18 
12.047 | I9 
tr.979 | 20 
I1.913 | 21 
rz.843 | 22 
11.773 | 23 
11.703 | 24 











Diff. 
Right Ascension.| for Declination. 
1 Min. 
FRIDAY 10. 

hms 8 ce fo" 
I 49 15.88 | x.9119 IN. 16 22 1.6 
I §r 10.68 | 1.9148 16 33 41.6 
I 53 5-66 | 1.9178 16 45 17.3 

‘I 53 0.81 | 1.9207 16 56 48.7 
tr 56 56.14 | 1.9238 17 815.7 
I 58 51.66 | 1.9268 17 19 38.3 
2 © 47.36 | 1.9298 17 30 56.4 
2 2 43.24 | 1.9329 17 42 10.0 

‘2 4 39.31 ! 1.9362 17 53 19.1 
2 6 35.58 | 1.9394 18 4 23.6 
2 8 32.04 | 1.9427 18 15 23.4 
2 10 28.70 | 1.9460 18 26 18.6 
2 12 25.56 | 3.9493 18 37 9.0 
2 14 22.62 | 1.9528 18 47 54.7 
2 16 19.89 | 1.9562 18 58 35.5 
2 18 17.36 | 1.9596 19 9 11.5 
2 20 15.04 | 1.9631 19 19 42.6 
2 22 12.93 | 1.9667 1g 30 8.7 
2 24 11.04 | 3.9703 IQ 40 29.9 
2 26 9.36 | 1.9738 19 50 46.0 
2 28 7.90 | 1.9775 20 © 57.1 
2 30 6.66 | 1.9832 20 II 3.0 
232 5.64 | 1.9849 20 21 3.8 
2 34 4.85 | 1.9887 IN. 20 30 59.4 

SATURDAY 20. 

2 36 4.28 | 1.9924 IN. 20 40 49.8 
2 38 3.94 | 1.9963 20 50 34.8 
2 40 3.83 | 2.0001 aI O 14.5 
2 42 3.95 | 2.0039 ar 9 48.8 
2 44 4.30 | 2.0078 aI 19 17.6 
2 46 4.88 | 3.0117 ar 28 41.0 
2 48 5.70 | 2.0157 21 37 58.9 
2 50 6.76 | 2.0196 aI 47 11.2 
2 52 8.05 | 2.0236 ax §6 17.9 
2 54 9-59 | 32-0276 22 5§ 18.9 
2 56 11.36 | 2.0315 a2 14 14.2 
2 58 13.37 | 2.0356 22 23 3.8 
3 © 15.63 | 2.0397 22 31 47.6 
3 2 18.13 | 2.0438 22 40 25.6 
3 4 20.88 | 2.0478 22 48 57.6 
3 6 23.87 | 2.0819 22 57 23.8 
3 8 27.11 | 2.0560 23 § 44.0 
3 10 30.59 | 2.0602 23 13 58.1 
3 32 34.33 | 2.0643 23 22 6.2 
3 14 38.31 | 2.068% 23 30 8.2 
3 16 42.54 | 2.0725 23 38 4.0 
3 18 47.01 | 2.0767 | 23 45 53.7 
3 20 51.74 | 2.0809 23 $3 37-1 
3 22 56.72 | 2.0851 24 4 14.1 
3.25 1.95 | 2.083 IN. 24 8 44.9 





pif 
x Min. 


ae 

Ir.703 
3x .631 
11r.$59 
11.487 
XT .4T3 
11.339 
13.364 
rr .18 
I1.113 
11.036 
10.958 
10.880 
10.801 
10.721 
10.640 
10.559 
30.477 
10.394 
10.311 | 
10.227 
10.142 
10.056 

9.970 - 

9 883 


9-795 | 
9.706 

9-617 

9-526 | 
9-43$ 
9.344 

9.258 

9.158 

9 .064 

8.969 

8.874 | 
8.778 
8.682 
8.583 
8.485 
8.387 
8.386 
8.185 
8.084 
7.983 
7-879 
7.776 
7.670 
7-56$ 
7-460 
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FEBRUARY, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 














3 Min. 
SUNDAY 21. 
hm i  “°s s of 4 
3.25 1.95 | 2.0893 IN. 24 8 44.9 
3.27 7-43 | 2.0934 24 16 9.3 
3 29 13.16 | 2.0976 24 23 27.3 
3 31 19.14 | 2.1027 24 30 38.8 
3 33 25.36 | 2.2058 24 37 43.8 
3 35 31.84 | 2.r20r 24 44 42.3 
3 37 38.57 | 2.1x42 24 SI 34.1 
3 39 45.54 | 2.1383 24 58 19.3 
3 41 §2.76 | 2.1924 25 4 57-8 
3 44 0.23 | 2.1266 25 11 29.6 
3 46 7.95 | 2.7308) 25 17 54.6 
3 48 15.92 | 2.2348 25 24 12.8 
3 §0 24.13 | 2.1388 25 30 24.1 
3 §2 32.58 | 2.349 25 36 28.5 
3 54 41.28 | 2.1470 25 42 25.9 
3 56 50.22 | 2.2510 25 48 16.4 
3 58 59.40 | 2-1580| 25 53 59.8 
4 1 8.82 | 2.2590 25 59 36.1 
4 3 18.48 | 2.1630 26 5 5.4 
4 § 28.38 | 2.3669 26 10 27.5 
4 7 38.51 | 2.1708 26 15 42.3 
4 9 48.87 | 2.3746 26 20 49.9 
4 II §9.46 | 2.1785 26 25 50.2 
4 14 10.29 | 2.1823 IN. 26 30 43.2 


MONDAY 22. 
2.186: IN. 26 35 28.8 


16 21.34 
18 32.62 
4 20 44.12 
4 22 55.85 
425 7-79 
4 27 19-95 
4 29 32.32 
4 31 44.91 
4 33 57-71 
4 36 10.71 
4 38 23.91 
4 40 37.32 
4 42 50.92 
5 4-71 
7 18.70 

32.88 

47.24 


> > 


a db 


AUMUAMUMN Ad @ BoD 
osu o Barts 

~ 

an 

w 

) 


2.1898 
2.1936 
2.1973 
2.2008 
2.2044 
2.2080 
2.2116 
2.3150 
2.2383 
2.2218 
2.9852 
2.2283 
2.231§ 
2.2347 
2.2378 
2.2409 
2.2440 
2.2469 
2.2498 
2.2526 
2.25$3 
2.a58x 
2.2608 


26 40 7.0 
26 44 37-7 
26 49 1.0 
26 53 16.7 
26 57 24.9 
27 1 25.5 
27 § 18.4 
27 9 «3.6 
27 12 41.1 
27 16 10.9 
27 19 32.8 
27 22 46.9 
27 25 53-2 
27 28 51.5 
27 31 41.9 
27 34 24.3 
27 36 58.8 
27 39 25.2 
27 41 43.5 
27 43 53-7 
27 45 55.8 
27 47 49-7 
37 49 35-4 


2.2633 IN. 27 51 12.9 





7-353 
7.246 
7.138 
7.029 
6.919 
6.808 
6 .698 
6.586 
6.473 
6.360 
6.246 
6.x31 
6.085 
5.899 
5.783 
5.664 
5.547 
5.428 
5.308 
5.387 
$ .066 
4.944 
4.823 


4-698 
4-574 
4-459 
4-325 
4.399 
4-073 
3-946 
3.818 
3.689 
3.562 
3-431 
3.300 
3.169 
3.038 
2.907 
2.773 
2.64r 
2.508 
2.373 
2.238 
2.103 
1.967 
1.830 
r .693 
3.557 


DAAMnUNnAnnnnanunaawna 


5 16 36.47 
§ 18 52.78 
§ 21 9.22 
5 23 25-79 
5 25 42.50 
5 37 59-32 
5 30 16.26 
5 32 33-32 
34 50.49 
37. 7-76 
39 25-13 
41 42.60 
0.16 
17.81 
35-54 
53-35 
11.24 
29.19 
47.41 
5.28 
23.41 


ePoGnns bos 


TUESDAY 23. 
8 e , ” 
2.2633 IN. 27 51 12.9 
2.2658 27 52 42.2 
2.3682 27 54 3-2 
2.2706 27 55 15-9 
2.2729 27 56 20.2 
2.275% 27 57 16.2 
2.2773 27 58 3.8 
2.2794 27 58 43.0 
2.3813 27 59 13.8 
2.2833 27 59 36.2 
2.2853 27 59 50.1 
2.2870 27 59 55-4 
2.2887 27 $9 52-3 
2.2903 27 59 40.6 
2.2919 27 59 20.4 
2.2934 27 58 51.6 
2.2948 27 58 14.3 
2.2962 27 57 28.3 
2.2975 27 56 33-7 
2.2987 27 55 39-5 
2.2998 27 54 18.7 
2.3008 27 52 58.2 
2.3017 27 51 29.0 
a.30a6 IN. 27 49 51.2 


WEDNESDAY 24. 
2.3034 IN. 27 48 4.7 


6 4 41.59 
6 6 59.82 
6 9 18.08 
6 11 36.38 
6 13 54.71 
6 16 13.06 
6 18 31.44 
6 20 49.84 
6 23 8.24 
6 25 26.66 
6 27 45.07 


2.3041 
2.3047 
2.3053 
2.3087 
2.3061 
2.3065 
2.3067 
2.3068 
2.3069 
2.3068 
2.3068 
2.3067 
2.3064 
2.3062 
2.3058 
2.3053 
2.3048 
2.3042 
2.3035 
2.3028 
2.3019 
2.gO011 
2.3002 


27 40 9.5 
27 44 5.6 
27 41 §2.9 
27 39 31.6 
27 37. 1.6 
27 34 22.8 
27 31 353 
27 28 39.1 
27 25 34.1 
27 22 20.4 
27 18 58.0 
27 15 20.9 
27 II 47.1 
27 7 58.5 
27 4 1.3 
26 59 55.3 


26 55 40.6 


26 51 17.3 
26 46 45.3 
26 42 4.6 
26 37 15.2 
26 32 17.2 
26 27 10.6 


a.a99t IN. 26 21 55.4 








of 

1.557 
1.419 
1.281 


1.142 
1.003 
0.863 
0.733 
0.583 
0.443 
0.303 
0.160 

+0.018 

0.123 
0.266 
0.408 
0.55% 
0.694 
0.838 
0.982 
1.325 
x .269 
1.414 
1.558 
4.703 


1.848 
3.993 
2.138 
2.283. 
2.428 
2.573 
2.719 
2.864 
3.010 
3.1756 
3.301 
3.446 
3.59% 
3-737 
3.882 
4.037 
4.173 
4-317 
4.46% 


4-751 
4.895 
5.038 
5.382 
$.326 


24 
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FEBRUARY, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 








Right Ascension.| for | Dectination. 
t Min. 
THURSDAY 2s. 
hm i 5s s eo oF 
7 © 0.59 | 2.299% IN. 26 21 55.4 
7 2 18.50 | 2.298 | ° 26 16 31.5 
7 4 36.35 | 2.2968 26 10 59.1 
7 6 54.12 | 2.2956 26 5 18.1 
7 9 11.82 | 2.2043 25 59 28.6 
7 II 20.44 | 2.3930 25 53 30-5 
7 13 46.98 | 2.2916 25 47 24.0 
7 160 4.43 | 2.2902 25 4I 9.0 
7 18 21.79 | 2.2886 25 34 45-5 
7 20 39.06 | 2.2870 25 28 13.5 
7 22 56.23 | 2.2833 25 2I 33.2 
7 25 13-30 | 2.2837 25 14 44.4 
7 27 30.27 | 8.2819 25 7 47-3 
7 29 47-13 | 8.280 35 0 41.8 
7 32 3.88 | 2.2783 24 53 28.0 
7 34 20.52 | 2.9763 24 46 5.9 
7 30 37.04 | 2.2744 24 38 35.6 
7 38 53-45 | 2.2724] 24 30 57.1 
7 AI 9.73 | 2-2703 24 23 10.4 
7 43 25.89 | 2.2683 24 1§ 15.5 
7 45 41.92 | 2.2662 24 7 12.5 
7 47 57-83 | 2.2640 | 23 59 1.4 
7 §0 13.60 | 2.2618 23 50 42.3 
7 52 29.24 | 2.2596 IN. 23 42 15.2 


FRIDAY 26. 
2.2573 IN. 23 33 40.1 


8 30 32.93 
8 32 45.88 
8 34 58.67 
8 37 11.30 
8 39 23.78 
8 41 36.09 
8 43 48.25 
8 46 0.24 
8 48 12.07 


2.2549 23 24 57.0 
2.2526 23 16 6.1 
2.2503 23 7 7-3 
2.2478 22 58 0.7 
2.9453 22 48 46.3 
2.2429 22 39 24.2 
2.2404 22 29 54.4 
2.2399 22 20 16.9 
2.9354 22 10 31.8 
2.2328 22 O 39.2 
2.2308 2I §0 39-1 
2.2997 2I 40 31.5 
9.295% 21 30 16.5 
2.2235 3I 19 54.1 
2.2198 3I 9 24.4 
2.2172 | 20 58 47.5 
2.2345 20 48 3-3 
2.2118 20 37 12.0 
2.2093 20 26 13.6 
2.2066 20 15 8.2 
2.2039 20 3 55-7 
2.2013 | 19 §2 36.3 
2.1985 Ig 41 10.0 
2.1989 IN. 19 29 36.8 





for Hour. 


z Min. 
on 
§.326 ° 
5-469 I 
5.612 '2 
5-754 3 
s-897] 4 
6.038 5 
6.1791 6 
6.33% 7 
6.463 8 
6.603 9 
6.743 | I0 
6.883 | If 
7.022 | 12 
7-36: | 13 
7-299 | 14 
7-437 5 15 
7-573 | 16 
7-710 I7 
7-847] 18 
7-983 | 19 
8.118 | 20 
8.952 § 21 
8.385 | 22 
8.518 | 23 
8.652 ° 
8.783 I 
8.914 2 
9-045 3 
9-175 4 
9-304) 5 
9-433) 6 
9-561 7 
9.688 8 
9-814, 9 
9-939 | IO 
10.064 | II 
10.388 | 12 
10.312 | I3 
10.434 7 14 
r0.555 f IS 
10.676 | 16 
10.796 | 17 
10.914 18 
rr.032 § IQ 
Ir.%149 | 20 
13.266 | 2T 
rr.38r | 22 
11.496 | 23 
11.609 | 24 





Eee 


Diff. 
Right Ascension.| for Declination. 
SATURDAY 27. 
hm i =°s 3 cof 
8 48 12.07 | 2.1959 IN. 19 29 36.8 
8 50 23.75 | 2.1933 19 17 56.9 
8 52 35.26 | 2.1905 19 6 10.3 
8 54 46.61 | 2.1879 18 54 17.0 
8 56 57.81 | 2.2853 18 42 17.2 
8 59 8.85 | 2.1838 18 30 10.8 
9 I 19.74 [ 2.1802 18 17 57.9 
Q 3 30-47 | 2.1775 18 5 38.6 
9 5§ 41.04 | 2.1749 I7 53 12-9 
9 7 51.46 | a-1723 | 17 40 41.0 
Q 10 1.72 | 2.3698 17 28 2.8 
Q 12 11.83 | 2.3673 17 15 18.5 
Q 14 21.79 | 2.3648 17. 2 28.0 
9 16 31.60 | 2.2623 16 49 31.5 
9g 18 41.26 | 2.1598 16 36 29.1 
Q 20 50.78 | 2.1574 16 23 20.7 
9 23 0.15 | 2.2549 16 10 6.5 
9 25 9.37 | 2-rs05 15 56 46.6 
9 27 18.45 | 2.2503 IS 43 20.9 
9 29 27.40 | 2.2479 15 29 49.6 
9 31 36.20 | 2.1456 15 16 12.8 
9 33 44.87 | 8.2433 I§ 2 30.4 
9 35 53-40 | 2.z921 14 48 42.6 
9 38 1.80 | 2.138 IN. 14 34 49.5 
SUNDAY 28. 
9 40 10.07 | 2.1368 [N. 14 20 51.1 
9 42 18.ax | 2.2346 14 6 47.5 
9 44 26.22 | 2.1325 13 52 38.7 
9 46 34.11 | 2.2305 13 38 24.9 
9 48 41.88 | 2.1285 13 24 6.1 
9 50 49-53 | 2-1265 13 9 42.4 
Q 52 57-06 | 2.1246 12 5§§ 13-9 
9 55 4-48 | 2.1227 12 40 40.6 
9 57 11.78 | 2.1208 12 26 2.6 
9 59 18.98 | 2.x198 I2 II 19.9 
Io I 26.08 | 2.1174 II 56 32.7 
Io 3 33-07 | 2-3357 Ir 4T 41.1 
IO § 39.96 | 2.1241 Ir 26 45.1 
10 7 46.76 | 2.1125 Ir rr 44.8 
Io 9g 53.46 | 2.rr09 to 56 40.3 
IO I2 0.07 | 3.1094 IO 41 31.6 
10 14 6.59 | 2.1080 to 26 18.8 
10 16 13.03 | 2.1067 IO Ir 2.0 
IO 18 19.39 | 2.1053 9 55 41-4 
10 20 25.67 | 2.1041 9 40 16.9 
IO 22 31.88 | 2.1029 9 24 48.7 
10 24 38.02 | 2.1018 9 9 16.8 
10 26 44.09 | 2.1006 8 53 41.3 
10 28 50.09 | 2.0996 8 38 2.3 
IO 30 56.04 | 2.0987 IN. 8 22 19.9 


for ° 


11.609 
13.732 
11.833 
11.943 
12.052 
¥2.t6r 
12.268 
12.375 
12.480 
32.584 
12.688 
I2.790 
32.892 
323.991 
33.090 
13.188 
13.284 | 
13.380 
13.475 
313.568 
33.660 
13.752 
Kg .84z 
53.929 


14.017 


Z4-103 


74.183 | 


14-272 
24-354 
34-435 
X4-SIS 
14-504 
14-673 


14.749 
34.823 
14.897 
14.969 
35.040 
35.110 
35.179 
X§.247 
£5 .312 
15.376 
15.439 
3§.503 
35.562 
15.623 
15.678 
1$-734 








XII. 


FEBRUARY, 1915. 


GREENWICH MEAN TIME. 
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VYOA 


Last Quarter 
New Moon . 
First Quarter 


Perigee 
Apogee 


PHASES OF THE MOON. 


. Feb. 


. Feb. 


17 
16 
14 


~~ om 


20 


m 
10.9 


31.0 
58.3 


1.3 
17-9 





26 MARCH, 1915. 
AT GREENWICH APPARENT NOON. 




















































Ss .: THE SUN'S 
Day of s 
wok. | 5 i 
"| ) Angarent Rie Pe | Sac | tit 
h m 8 iad ? er 8 
Mon. | 1422 45 32.75 +56.74 | 16 10.29 | 65.47 
Tues. | 2]22 4917.56 57.02 | 16 10.05 | 65.40 
Wed. | 342253 1.87 §7-28116 9.80] 65.33 
Thur. | 4]22 56 45.71 +57-53116 9.55] 65.26 
Fri. 5123 029.08 | 9.298 6 21 23.3} 57-7616 9.30] 65.19 
sat. 6123 412.02] 9.280 5 5814.5] 57-97}16 9.04] 65.13 
SUN.| 7123 7 54.54| 9-263 5 35 0.7 |+58.17116 8.78] 65.07 
Mon. | 8] 23 11 36.68] 9.247 5 11 42.2] 58.36]16 8.52165.01 
Tues. | 9123 15 18.43| 9.232 4 4819.5] 58.53]16 8.26] 64.95 
Wed. | 10] 23 18 59.84! 9.218 4 24 52.9 | +58.68]16 8.00] 64.89 
Thur. | 11 |} 23 22 40.90| 9.205 4 1 22.8| 5882116 7.731 64.84 
Fri. | 12] 23 26 21.65 | 9.192 3 37 49.7| 58.94116 7.46] 64.79 
Sat. |13]23 30 2.10] 9.179 314 13.9| +5904, 16 7.19164.74 
SUN. | 14] 23 33 42.26| 9.168 2 50 35.9] 59-12]16 6.93] 64.70 
Mon. | 15] 23 37 22.16| 9.157 2 26 56.0| 59.19]16 6.66] 64.66 
Tues. |16]23 41 1.81] 9.147 2 314.6|+59.25116 6.40} 64.63 
Wed. | 17123 44 41.22 | 9.138 I 39 32.2| 59.28]16 6.13] 64.60 
‘Thur. | 18] 23 48 20.42 | 9.129 I I1§ 49.1] 59-30116 5.86] 64.57 
Fri. | 19123 51 59.42] 9.121 O52 5.8/+59.30116 5.60] 64.54 
Sat. | 20123 55 38.24| 9.114 O 28 22.5] 59.29]16 5.33] 64.52 
SUN. | 21 [23 59 16.90| 9.108 JS. Oo 4 39.7| 59.26]16 5.06164.50 
Mon. | 22] 0 2 55.42 9.102 N.O19 2.2|+59.22116 4.79] 64.48 
‘Tues. | 23] 0 6 33.82] 9.098 O 42 42.9| 59.16116 4.521 64.47 
Wed. | 24] 0 1012.11 | 9.094 I 622.0] 59.09]16 4.25 | 64.46 
Thur. | 25] 013 50.32] 9.091 I 29 59.2 |+59.00]16 3.98] 64.45 
Fri. | 26] 017 28.46] 9.089 I 53 34.0] 58.90]16 3.71 164.44 
Sat. |27] o21 6.57] 9.087 217 6.3] 5878116 3.43] 64.44 
SUN.| 28] 024 44.66| 9.087 2 40 35.5/+58.65}16 3.161 64.44 
Mon. | 29] 0 28 22.74] 9.088 3.4 1.5| 5851116 2.89] 64.44 
Tues. | 30] 032 0.85] 9.089 3 27 23.9] 5835116 2.61] 64.45 
Wed. | 31] 0 35 39.02] 9.092 350 42.2] 58.18]16 2.33] 64.46 
Thur 32] 039 17.25| 9.096 IN. 4 13 56.4|+57-99]16 2.05 | 64.47 


10 39.04 
10 23.60 
10 7.84 































0-733 


0.746 


0.752 
©-757 
0.761 


0.764" 


0. 766 
0.767 


0.768 
0.767 
0.765 
0.762 


0-759 
- 


NorTR.—The mean time of semidiameter passing the meridian may be found by subtracting o.18 from the sidereal 


time. 


The sign + prefixed to the hourly change of declination indicates that south declinations are decreasing; 


north declinations increasing. 


Cue 
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AT GREENWICH MEAN NOON. 








Dey of a. THE SUN'S Equation ot ie fo Sidereal Time, 
tne ae Subtracted |1’Hour.{ sion of Mean 
QO Apparent Right Apparent Decli- | Diff. for] Mean Time. 
Ascension. nation. 1 Hour. | 

h m ° co ” m °s 8 h m s 
Mon. | 1] 22 45 30. 76 S. 7 53 13.2 | +56.74] 12 40.70 | 0.476 | 22 32 50.06 
Tues. | 2] 22 49 15.61 7 30 27.9 | 57.02] 12 29.00 | 0.498 | 22 36 46.61 
Wed. | 3] 22 52 59.96 7 7 36.2! 57.28] 12 16.80] 0.519 | 22 40 43.17 
Thur. | 4] 22 56 43.83 6 44 38.4 |+57-531 12 4.11,] 0.539 | 22 44 39.72 
Fn. 5123 0 27.24 6 21 34.7 | 57-76] 11 §0.97 | 0.557 | 22 48 36.28 
Sat. 6] 23 4 10.22 5 58 25.7] 57-981 11 37.39 | 0.574 |] 22 52 32.83 
SUN.| 7123 7 52.78 5 35 11.7 | +58.18] 11 23.40 | 0.591 | 22 56 29.38 
Mon. | 8] 23 11 34.96 5 11 53-0] 58.37] 11 9.02 | 0.607] 23 O 25.94 
Tues. | 9] 23 15 16.76 4 48 30.1 | 58.54] 10 54.26 | 0.6221 23 4 22.49 
Wed. | 10] 23 18 58.20 425 3.3 | +58.69] 10 39.15 | 0.636123 8 19.04 
Thur. | 11] 23 22 39.31 4 I 33.0] 58.83] 10 23.71 | 0.650 | 23 12 15.60 
Fri. | 12] 23 26 20.10 3 37 59-6| 58.95] 10 7.95 | 0.663 ] 23 16 12.15 
Sat. [13123 30 0.59 3 14 23.6 |+59.051 9 51.88 | 0.675 | 23 20 8.70 
SUN. | 14] 23 33 40.80 2 50 45.3 | 59-141 9 35.54 | 0.686] 23 24 5.26 
Mon. | 15] 23 37 20.74 227 5.2‘ 59.21f 9 18.93 | 0.697] 23 28 1.81 


2 3 23.5 |+59-26] Q 2.07 | 0.707 | 23 31 §8.37 
I 39 40.8 | 59.29] 8 44.97 | 0.716 | 23 35 54.92 
115 57-4 | 59-31] 8 27.66 | 0.725 | 23 39 51.47 


Tues. | 16] 23 41 0.43 


Wed. | 17] 23 44 39.89 
Thur. | 18] 23 48 19.13 


O 52 13.8 | +59.32] 8 10.15 | 0.733 | 23 43 48.03 
O 28 30.3 | 59.30] 7 52.46 | 0.740] 23 47 44.58 
O 447.2| 59-27] 7 34.62 | 0.746 | 23 51 41.13 


Fri. | 19] 23 51 58.18 
Sat. | 20] 23 55 37.04 
SUN. | 21] 23 59 15-75 


2 Y 


. 0 18 55.0 | +59.22] 7 16.63 | 0.752 | 23 55 37-69 
O 42 36.0| 59.16] 6 58.52 | 0.757 | 23 59 34.24 
I 615.4 | 59.08] 6 40.30 | 0.761] O 3 30.80 


Mon. | 22] O 2 54.32 
Jues. | 23] O 6 32.76 
Wed. | 24] O10 11.10 


I 29 52.9 |+59.00] 6 22.00| 0.764] O 7 27.35 
I 53 28.1 | 58.91] 6 3.64] 0.766] O II 23.90 
217 0.6] 58.79] 5 45.24 | 0.767] O15 20.46 


Thur. | 25] © 13 49.35 
Fri. | 267 O17 27.55 
Sat. [27] 021 5.70 


SUN.| 28] 0 24 43.83 
Mon. | 29] 0 28 21.96 
Tues. | 30] 0 32 0.12 
Wed. | 31] 0 35 38.33 


2 40 30.2 | +58.66] 5 26.82 | 0.768 O 19 17.01 
3 3 56.5] 58.52] 5 8.40| 0.767] 0 23 13.56 
3 27 19.2 | 58.36] 4 50.00| 0.765] 0 27 10.12 
3 50 37.8 | 58.19] 4 31.66 | 0.762] 0 31 6.67 


Thur. | 32] 0 39 16.61 N. 4 13.52.3 |+58.0r] 4 13.39] 0-759] © 35 3.22 





Norg.—The semidiamieter for mean noon may be assumed the same as that for apparent noon. Diff. for x Hour, 
The sign + prefixed to the hourly change of declination indicates that south declinations +99.8565. 
are decreasing; north declinations, increasing. (Table ITT.) 


28 

$.| 4 
33| 33 
CS ok ta 
=) =) 


I | 60 

2] 61 

3 | 62 

4 | 63 

5 | 64 

6| 65 

7 | 66 

8 | 67 

9 | 68 
10 | 69 
11 | 70 
12] 71 
13, | 72 
14 | 73 
15 | 74 
16 | 75 
17 | 76 
18 | 77 
19} 78 
20 | 79 
21 | 80 
22 | 81 
23 | 82 
24 | 83 
25 | 84 
26 | 85 
27 | 86 
28 | 87 
29 | 88 
30 | 89 
31 | 90 
32; 9! 


-* 


339 
340 
341 


342 
343 
344 


345 
346 
347 


348 
349 
350 


351 
352 
553 


354 
355 
356 


357 
358 
359 


MARCH, 1915. 


AT GREENWICH MEAN NOON. 


THE SUN’S 


True Longitude. ° 





14.0 
24.5 
33.2 


50 40.2 
59 45-5 
50 49.2 


51.4 
52.0 
51.0 


50 
50 
50 


50 48.4 
44.1 
38.1 


30.4 
20.8 


9.4 


56.0 


40.5 
23.0 


3-3 
41.4 
17.3 
51.0 
22.3 


51.4 


18.1 
42.5 
4.7 


24.5 
42.2 


57.6 
11.0 


22.3 


49 55-5 
50 «(5.8 
590 14.4 


50 
50 
50 


21.3 
26.5 
30.1 


50 
50 
50 


32.2 
32.6 


31-5 


28.8 


24.4 
18.3 


50 
50 
50 


50 
50 
49 


10.5 
0.8 


49-3 


35-8 
20.2 


2.6 


49 
49 
49 


42.8 
20.8 
56.6 


48 
48 
47 


47 
47 
46 


30.1 
1.4 
30.3 


45 56.9 
45 21.2 
44 43-3 


44 3.0 
43 20.5 
42 35.9 
41 49.1 


41 0.3 


1 Hour. 


150.48 
150.40 
150.33 


150.26 


150.19 
150.12 


150.06 


149.99 


149.92 


149.85 
149.78 
149.71 


149.64 
149.56 
149.48 


149.40 
149.31 


149.22 


149.13 
149.04 
148.95 


148.86 
148.76 
148.67 


148.57 
148.47 
148.37 


148.28 
148.19 
148.10 
148.01 


147-93 


Diff. for } 7 atitude. 


— 0.03 
0.16 
0.28 


— 0.38 
0.45 
0.49 


— 0.50 


0.47 
0.41 


— 0.33 
0.21 
— 0.08 


+ 0.06 
0.19 
0.32 


+0.44 


0.54 
0.61 


+ 0.66 
0.69 
0.68 


+ 0.65 
0.60 
0.52 


“+ 0.41 
0.30 
0.18 


+ 0.05 
— 0.08 
0.20 
0.30 


— 0.37 


of the 


Logarithm 
Radius Vector of 


the Earth. 


9.996 0493 
9.996 1576 
9.996 2676 


9-996 3793 
9-996 4926 
9.996 6073 


9.996 7232 
9.996 8402 
9.996 9582 


9.997 0768 
9.997 1960 
9.997 3156 


9-997 4354 
9-997 5555 
9-997 6757 


9.997 7959 
9.997 9161 
9.998 0364 


9.998 1568 
9.998 2772 
9.998 3978 


9.998 5186 
9.998 6395 
9.998 7608 


9.998 8823 
9.999 0043 
9.999 1269 


9.999 2500 
9-999 3738 
9.999 4983 
9.999 6236 


9-999 7495 


Diff. fo: 
1 Hour 


+44.8 
45.6 
46.3 


+46.9 
47-4 
48.0 


+48.5 
48.9 
49-3 


+49-5 
49-7 
49-9 


+50.0 
50.0 
§0.1 


+50.1 
50.1 
50.1 


+50.2 
50.2 
50-3 


+50.4 


59-5 
50.6 


+50.7 


59-9 
51.2 


+51.4 
51.7 
52-0 
52-3 


+52.6 


Nors.—The longitudes in the column 2 are referred to the true equinox of their own date, while 


those in the column 2’ are referred to the mean equinox of the beginning of the Besselian 
fictitious year. 


23 56 


IIT. 


Mean Time of 


Sidereal Noon. 


26 55.66 
22 59-75 
19 3.84 


en i i - 2 


Lam! 


15 7:94 
I 11 12.03 
I 7 16.12 


3 20.21 
59 24.30 
55 28.40 


oom 


51 
47 
43 


32-49 
36.58 


40.67 


000 


44.76 
48.86 


52-95 


39 
35 
31 


000 


27 
24 
20 


57-04 
1.14 
5-23 


000 


0 16 9.32 
O 12 13.41 
o 8 17.50 
oO 


4 21.60 
© 0 25.69 
29.78 
33-87 
37-96 
42.06 
46.15 


52 


48 
44 
40 


36 50.24 
32 54-33 
28 58.42 
25 2.52 


21 6.61 


Diff. for 1 Hour, 
—9*.8296. 
(Table II.) 


Day of the Month. 


MARCH, 1915.’ 
GREENWICH MEAN TIME. 
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WN et 


nn Go 


Oo oon 


16 33.2 


THE MOON’S 

SEMIDIAMETER. HORIZONTAL PARALLAX. UPPER TRANSIT. | AGE. 
Noon. Midnight. | Noon. | Dinfor | Midnight. | Diff for | Meridian of | Dift.for | noon, 
e ve e 0? é LA o ? ve ” h m m d 
15 59.9 | 16 4.7 [58 37.05 | +1.56r | 58 54.78 | +1.388 [ 12 22.0] 1.99 | 15.3 
16 9.0 | 16 12.5 159 10.27] 1.190 | 59 23.26| 0.972 [13 9.9] 2.01 | 16.3 
16 15.3 | 16 17.4 159 33.56| 0.743 | 59 41.06| 0.507 113 589 | 2.08 | 17.3 
16 18.6 | 16 19.2 | 59 45.75 | +0.276 | 59 47.72 | +o.055 | 14 50.2 | 2.20 | 18.3 
16 19.0 | 16 18.2 [59 47.12 | —0.151 | 59 44.16 | -0.339 | 15 44.7 | 2.34 ] 19.3 
16 16.8 | 16 14.9 1 §9 39.09] 0.504 | 59 32.17| 0.646 | 16 42.7 | 2.49 | 20.3 
16 12.6 | 16 10.0 | 59 23.69 | —0.763 | 59 13.92 | -0.861 [17 43.6 | 2.57 [| 21.3 
16 7.0] 16 3.8159 3.09] 0.941 | 58 51.41 | 1.003 118 45.4 | 2.56 | 22.3 
16 0.5 | 15 56.9 [58 39.06| 1.053 | 58 26.18 | 1.092 | 19 45.9} 2.45 [| 23.3 
15 53-3 | 15 49.6 [1 58 12.90| —1.121 | §7 59.29 | —1.147 | 20 42.9 | 2.28 | 24.3 
15 45-8 | 15 42.0157 45.40] 1.168 | 57 31.27 | 1.187 | 21 35.5 | 2.10 | 25.3 
15 38.1 | 15 34.1 157 16.92 | 1.205 | 57 2.38] 1.219 [ 22 24.1 | 1.95 | 26.3 
15 30.1 | 15 26.1 | 56 47.70] —1.229 | 56 32.92 | —1.234 [23 9.2 | 1.82 | 27.3 
15 22.0] 15 18.0156 18.10| 1.234 | 56 3.33] 1.226 123 52.1 | 1.75 | 28.3 
15 14.0 | 15 10.1 | 55 48.72] 1.207 | 55 34.40| 1.176 d . . | 29.3 
1§ 6.4 |15 2.8155 20.54] -1.131 | 55 7.30| —1.073 | 0 33.7 | 1.73 0.7 
14 59-4 | 14 56.2 [54 54.86] 0.998 | 54 43.41 | 0.907 | 1 15.3 | 1.74 | 1.7 
14 53-4 | 14 51.0 [54 33-16] 0.798 | 54 24.32] 0.673 | 1 57.6] 1.79 | 2.7 
14 49.1 | 14 47.6 | 54 17.09 | -0.530 | 54 11.66 | —0.372 | 2 41.6 | 1.88 3-7 
14 46.6 | 14 46.3 154 8.20] -0.202 | 54 6.87 | -0.018 | 3 27.7 | 1.97 4.7 
14 46.6 | 14 47.5 154 7.82 | +0.178 | §4 11.17 | +0.382 [| 4 16.1 | 2.07 5-7 
14 49.0 | 14 §1.3 154 17.00] +o0.591 | 54 25.38 | +0.806 | 5 6.7 | 2.14 6.7 
14 54.3 | 14 58.0 | 54 36.34] 1.021 | 54 49.86| 1.23: | 5 58.6] 2.18 7.7 
15 2.4115 7.4155 5-87| 1-435 | 55 24.25| 1.627 | 6 50.8] 2.17 8.7 
15 13.0 | 15 19.1 | 55 44.84 | +1.803 | 56 7.42] +1.957 | 7 42.4] 2.13 9.7 
15 25.8 | 15 32.7 156 31.70] 2.085 | 56 57.33 2.180 | 8 32.7 | 2.07 | 10.7 
15 40.0 | 15 47.3 157 23.88] 2.237 | 57 50.85] 2.251 | 9 21.7 | 2.02 | 11.7 
Is 54-6 | 16 1.8 | 58 17.70] +2.217 | 58 43.86 | +2.134 [10 9.9 | 2.00 | 12.7 
16 8.5 | 16 14.8] 59 8.72] 2.000 | 59 31.65 | 1.813 | 10 57.9 | 2.02 | 13.7 
16 20.4 | 16 25.1 159 52.05| 1.579 |60 9.38] 1.303 J 11 47.1 | 2.09 | 14.7 
16 28.8 | 16 31.6 [60 23.21 | 0.997 | 60 33.22 | +0.669 | 12 38.6 | 2.21 | 15.7 
16 33.7 160 39.21 | +0.329 | 60 41.11 | —o.orr 913 33.5 | 2-37 | 16.7 
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GREENWICH MEAN TIME. 





Hour. 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 








Right Ascension.| for | Declination. 
t Min. 
MONDAY 1. 
hm  ~s 8 .- fF 
10 30 56.04 | 2.0987 IN. 8 22 19.9 
10 33 1.93 | 2.0978 8 6 34.2 
TO 35 7-77 | 20969 7 5° 45-2 
IO 37 13.56 | 2.096r 7 34 53-0 
10 39 19.30 | 2.0953 7 18 57.8 
IO 4I 25.00 | 2.0947 7 2 59.6 
10 43 30.66 | 2.0942 6 46 58.5 
10 45 36.29 | 2.0936 6 30 54.5 
10°47 41.89 | 2.0931 6 14 47.8 
10 49 47.46 | 2.0927 5 58 38.5 
IO 5I 53-02 | 3.0923 5 42 26.7 
10 53 58.54 | 2.0902 5 26 12.3 
10 56 4.06 | 2.0919 5 9 55.6 
Io 58 9.57 | 2.0918 4 53 36.6 
II © 15.08 | 2.0938 437 15.4 
Ir 2 20.58 | 2.0917 4 20 52.1 
Ir 4 26.08 | 2.0918 4 4 26.7 
IX 6 31.59 | 2.0919 3 47 59-4 
Ir 8 37.1% | 2.0922 3 31 30.3 
II 10 42.65 | 2.0925 3 14 59-4 
II 12 48.21 | 2.0928 2 58 26.8 
II 14 53-79 | 2.0933 2 41 52.7 
II 16 59.40 | 2.0938 2 25 17.1 
II 19 5.04 | 2.0943 IN. 2 8 40.0 
TUESDAY 2. 
Il 2r 10.72 | 2.0950 IN. 1 52 1.7 
IXY 23 16.44 | 2.0958 I 35 22.2 
II 25 22.21 | 2.0966 rt 18 41.6 
II 27 28.03 | 2.0974 I 2 0.0 
II 29 33.90 | 2.0983 © 45 17.5 
II 31 39.83 | 2.0094 © 28 34.1 
II 33 45-83 | 2.1005 IN. © IT 50.0 
IX 35 51.89 | 2.2017 |S. © 4 54.8 
II 37 58.03 | 2.1029 © 2I 40.0 
II 40 4.24 | 2.1043 © 38 25.7 
II 42 10.54 | 2.1057 © 55 11.7 
II 44 16.92 | 2.1072 | 4 Ir 58.0 
II 46 23.40 | 2.1088 r 28 44.4 
II 48 29.97 | 2.2103 I 45 30.9 
II 50 36.64 | a.xxax 2 2 17.3 
II 52 43.42 | 2.3139 219 3.6 
II 54 50.31 | 2.2258 2 35 49.6 
Ix §6 57.31 | 9.2377 2 52 35.3 
II §9 4-43 | 2.1198 3 9 20.5 
12 i 11.68 | s.2218 3.26 5.2 
I2 3 19.05 | 2.3240 3 42 40.3 
12 § 26.56 | 2.1263 3 59 32.6 
12 7 34.20 | 2.1286 | |. 4 16 15.1 
IZ Q 41.99 | 2.1310 4 32 56.7 
I2 II 49.92 | 2.1334 |S. 4 49 37.2 





Diff. 
for 
t Min. 


” 
18.734 
15.789 
15.843 
15.895 
15.945 
15.994 
16.043 
16.089 
16.133 
16.376 
16.218 
16.259 
16.298 
16.335 
16.371 
16.406 
16.439 
16.470 
16.500 
16.529 
16.556 
16.581 
16.606 
16.628 


16.648 
16.668 
16.685 
16.701 
16.716 
16.729 
16.742 
16.750 
16.758 
16.764 
16.769 
16.773 
16.774 
16.774 
36.773 
16.769 
16.764 
16.758 
16.749 
16.740 
16.728 
16.718 
16.702 
16.684 
16.665 


Hour.|Right Ascension. 
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ot 
HOD ON ANUAW NH O 


6 WH DD WD HK we mm tt ot tot 
mW nH HOO COT Quen db WwW WD 


Diff. 
for 
z Min. 





Declination. 


WEDNESDAY 3. 


hm i =°3 

12 Il 49.92 
12 13 58.00 
12 16 6.24 
12 18 14.64 
I2 20 23.21 
12 22 31.94 
12 24 40.85 
12 26 49.93 
12 28 59.20 
12 31 8.66 
I2 33 18.31 
12 35 28.15 
12 37 38.20 
12 39 48.45 
12 41 58.91 
12 44 9-59 
12 46 20.48 
12 48 31.60 
I2 50 42.94 
12 52 54.51 
12 55 6.32 
12 57 18.36 
12 59 30.65 
13 I 43.18 


3 55-97 
6 9.01 
8 22.31 
10 35.87 
12 49.70 
15 3.80 
13 17 18.18 
13 19 32.83 
13 21 47.76 
13 24 2.97 
13 26 18.47 
13 28 34.26 
13 30 50.34 
13 33 6.72 
T3 35 23-40 
13 37 40.38 
13 39 57-66 
13 42 15.25 
T3 44 33-15 
13 46 51.37 
73 49 9-90 
13 51 28.75 
13 53 47-92 
13 56 7.41 
13 §8 27.22 


13 
13 
13 
13 
3 
13 


e , mw 


2.3334 S. 4 49 37-2 


2.1360 
2.1387 
2.1414 
3.3442 
3.1470 
3.1499 
2.1539 
2.156% 
3.593 
2.1624 
2.1658 
2.3693 
2.1726 
2.1762 
2.1798 
2.1834 
2.1872 
2.1909 
2.1948 
2.1988 
2.2028 
2.2068 


5 6 16.5 
5 22 54.6 
5 39 31-4 
5 56 6.7 
6 12 40.4 
6 29 12.5 
6 45 42.8 
7 2 11.3 
7 18 37-9 
735 2-4 
7 St 24.7 
8 7 44-7 
8 24 2.3 
8 40 17.5 
8 56 30.1 
9 12 40.0 
9 28 47.1 
9 44 $1.3 
IO 0 §2.5 
to 16 50.6 
IO 32 45-4 
10 48 36.9 


2.at10 |S. IE 4 25.0 
THURSDAY 4. 
2.2153 S. 1r 20 9-6 


2.2195 
2.2238 
2.2283 
2.2328 
2.2378 
2.2419 
2.2465 
9.2512 
2.2859 
2.2608 
29.2656 
2.2705 
2.2755 
2.2805 
2.2855 
2.2906 
2.2958 
2.3010 
2.3063 
2.3115 
2.3168 
2.3222 
2.327§ 


IE 35 50-5 
IX 51 27.7 
12 7 1.0 
I2 22 30.4 
12 37 55:7 
12 53 16.8 
13 8 33.6 
13 23 46.1 
13 38 54.1 
13 53 57-4 
14 8 56.1 
14 23 49-9 
14 38 38.8 
14 53 22-7 
15 8 1.4 
T§ 22 34-9 
15 37 3-1 
15 51 25.8 
16 § 42.9 
16 19 54-4 
16 34 0.1 
16 48 0.0 


17 I 53.8 


2.3329 |S. 17 15 41.6 





for 
rt Min. 


16.665 
16.645 
16.624 
16.601 
16.575 
16.548 
16.530 
16.490 
16.459 
x6 .426 
16.390 
16.353 
16.313 
16.273 
16.233 
16.1388 
6.142 
16.094 
16.045 
15.994 
15.94! 
15.886 
15.830 
X§-773 


15.713 
1g .6s1 
15.588 
15 .§23 
15.456 
25.387 
35.316 
35.244 
35.392 
1§ .094 
¥§ 017 
14.938 
14.856 
14-778 
14.688 
14.602 
34-514 
14.424 
34.332 
314.238 
34.143 
14-047 
13-948 
13.847 
13 +744 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 








i for Deciination. 
> ¢ 
FRIDAY s. 
hm =°s s nd 
o| 13 58 27.22 | 2.3329 |S. 17 15 41.6 
1] 14 © 47.36 | 2.338 17 29 23.1 
2/314 3 7-83 | 2.3439 17 42 58.4 
3 | 14 § 28.63 | 2.3494 17 56 27.3 
4| 14 7 49.76 | 2.3549 18 9 49.6 
5 | 14 10 11.22 | 2.3604 18 23 5.4 
6 | 14 12 33.01 | 2.3660 18 36 14.5 
7 | 14 14 55.14 | 2.3716 18 49 16.7 
8 | 14 17 17.60 | 2.3772 19 2 12.0 
9 | 14 19 40.40 | 2.3828 19 1§ 0.3 
Io ' 14 22 3.54 | 2.3885 IQ 27 41.5 
Ir | 14 24 27.02 | 2.3043 19 40 15.5 
12 | 14 26 50.83 | 2.3997 19 52 42.1 
13 | 14 29 14.98 | 2.4053 20 5 1.3 
14 | 14 31 39-47 | 2.4110 | 20 17 13.0 
15 | 14 34 4.30 | 2.4166 20 29 17.0 
16 | 14 36 29.46 | 2.4222 20 4I 13.3 
17 | 14 38 54.96 | 2.4278 20 53 1.8 
18 | 14 41% 20.80 | 2.4334 2I 4 42.3 
19 | 14 43 46.97 | 2.4390 21 16 14.8 
20 | 14 46 13.48 | 2.4446 2I 27 39.3 
az | 14 48 40.32 | 2.4502 2z 38 55.5 
22 | 14 5 7.50 | 2.4558 21 50 3.4 
23 | 14 53 35.01 | 2.4612 [S. 22 I 2.9 
SATURDAY 6. 

©| 14 56 2.84 | 2.4667 |S. 22 Ir 54.0 
r | 14 §8 31.01 | 2.4732 22 22 36.4 
2| 15 © §9.50 | 2.4775 22 33 10.2 
3/15 3 28.3% | 2.4829 22 43 35.2 
4/35 5 57-45 | 7.4883 22 53 51-4 
§ | 15 8 26.91 | 2.4936 23 3 58.6 
6 | 15 10 56.68 | 2.4988 23 13 56.8 
7 | 1§ 13 26.77 | 2.scaz 23 23 45.8 
8 | 15 15 57.17 | 2-se92 23 33 25.6 
9} 15 18 27.87 | 2.sras 23 42 56.2 
101 15 20 58.88 | 2.5193 23 52 17.4 
IZ} K§ 23 30-19 | 2.5243 24 I 29.2 
12] 15 26 1.79 | 2.5292 24 10 31.4 
33 | 35 28 33.69 | 2.s3ez 24 19 24.0 
% | 15 32 5.88 | 2.5388 24 28 6.9 
35 | 15 33 38.35 | 2-sass 24 36 40.1 
16 | 15 36 11.10 | 2.5482 24 45 3-4 
17) 1§ 38 44.13 | 2.5527 24 53 16.8 
18 | 35 41 17.42 | 2.5572 25 1 20.2 
19 | 15 43 50.99 | 2.5636 25 9 13.6 
20 | 15 46 24.81 | 2.5658 25 16 56.9 
31 | 35 48 58.88 | 2.5700 25 24 29.9 
23 | 85 §x 33.21 | 2.5742 25 31 52.7 
23135 54 7.78 | 2.578: 25 39 5.2 
241 15 56 42.58 | 2.5820 |S. 25 46 7.3 





Diff. 
for [Hour./Right Ascension. 


x Min. 


oo 
13.744 
13.640 
13.S35 
13.427 
13.338 
13.208 
13.094 
12.979 
12.863 
12.746 
12.627 
12.505 
12.382 
12.258 
12.13% 
12.003 
11.873 
11.742 
11.608 
11.475 
11.339 
12.201 
1r.062 
10.922 


10.779 
10.635 
10.490 
10.343 
10.195 
20.045 
9.893 
9-740 
9.587 
9.432 
9.275 
9.117 
8.957 
8.796 
8.634 
8.473 
8.306 
8.140 
7-973 
7-806 
7.636 
7.465 
7-294 
7.132 


6.948 


- 
eH OO OI AN hw WN HO 


Ww WB | Se hh lt Ot OO 
HOO @Or3 Qu & Ww A 


22 


wo 
Ww 


© DCO AWN aw DW HO 





for | - Dectination. 
t Min. 
* SUNDAY 7. 
h m 8 8 e a a 
15 56 42.58 | 2.5820 |S. 25 46 7.3 
15 59 17.62 | 2.5838 25 52 58.9 
16 1 52.88 | 2.5804 25 59 40.1 
16 4 28.35 | 2.s930 26 6 10.7 
16 7 4.04 | 2.596s 26 12 30.7 
16 9 39.93 | 2.5998 26 18 40.0 
16 12 16.02 | 2.6030 26 24 38.6 
16 14 §2.29 | 2.6061 26 30 26.4 
16 17 28.75 | 2.6092 26 36 3.3 
16 20 5.39 | 2.6120 26 41 29.4 
16 22 42.19 | 2.6147 26 46 44.7 
16 25 19.15 | 2.6173 26 51 49.0 
16 27 56.27 | 2.6198 26 56 42.2 
16 30 33.53 | 2.6222 27° I 24.4 
16 33 10.93 | 2.6243 27 § 55.6 
16 35 48.45 | 2.6263 27 10 15.7 
16 38 26.09 | 2.6283 27 14 24.6 
16 41 3.84 | 2.6302 27 18 22.3 
16 43 41.70 | 2.6338 27 22 8.9 
16 46 19.65 | 2.6332 27 25 44.2 
16 48 57.68 | 2.6344 27.29 8.3 
16 51 35.78 | 2.6356 27 32 21.2 
16 54 13.95 | 2.6367 27 35 22.7 
16 56 52.18 | 2.6376 |S. 27 38 13.0 
MONDAY 8. 
16 59 30.46 | 2.6383 |S. 27 40 51.9 
17. 2 8.78 | 2.6388 27 43 19.5 
17 4 47.12 | 2.6393 27 45 35.8 
17 7 25-49 | 2.6396 27 47 49-7 
17 10 3.87 | 2.6397 27 49 34.3 
I7 12 42.25 | 2.6396 27 SI 16.5 
17 15 20.62 | 2.6393 27 52 47.3 
17 17 58.97 | 2.6390 | 27 54 6.8 
17 20 37.30 | 2.6386 27 55 15.0 
17 23 15.60 | 2.6379 27 56 11.8 
17 25 53.85 | 2.6373 27 §6 57.3 
17 28 32.05 | 2.636 27 57 31.5 
17 31 10.18 | 2.6349 27 57 54-3 
17 33 48.24 | 2.6337 27 58 5.8 
17 36 26.22 | 2.6323 27 58 6.1 
17 39 4-10 | 2.6305 27 57 55-1 
17 41 41.88 | 2.6288 27 57 32.8 
17 44 19.55 | 2.6269 | 27 56 59.4 
17 46 57.11 | 2.6248 27 56 14.7 
17 49 34.53 | 2.6226 27 55 18.9 
17 52 11.82 | 2.6203 27 54 11.9 
17 54 48.96 | 2.6178 27 52 53.8 
17 57 25.95 | 2.6rsz 27 SI 24.7 
IB 0 2.77 | 2.6122 27 49 44.5 
18 2 39.42 | 2.6093 |S. 27 47 53-3 





3.120 
2.932 
2.743 


2.584 
2.366 
2.197 
1.988 
1.798 
1.608 
1.419 
1.232 
1.042 
0.853 
0.664 
0.475 
0.286 
—0.098 
+0.089 
0.278 
0.464 
0.651 
0.838 
2.033 
2.209 
3.393 
1.578 
1.762 
2.944 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 








Right Ascension.| for | Declination. 
1 Min. 
TUESDAY 9. 
h m 8 8 ® e o 
18 2 39.42 | 2.6093 |S. 27 47 53-3 
18 5 15.89 | 2.6062 27 45 51.2 
18 7 52.16 | 2.6038 27 43 38.1 
18 ro 28.23 | 2.s995 27 41 14.1 
18 13 4.10 | 2.5960 27 38 39.3 
18 15 39.75 | 2-s99s | 27 35 53-7 
18 18 15.19 | 2.5885 27 32 57-4 
18 20 50.39 | 2.5847 27 29 50.4 
18 23 25.35 | 2.587 27 26 32.8 
18 26 0.07 | 2.5765 27:23 4.6 
18 28 34.53 | 2-s722 27 19 25.9 
18 31 8.73 | 2.3678 27 15 36.7 
18 33 42.66 | 2.5633 27 II 37.1 
18 36 16.32 | 2.5586 27 7 27.2 
18 38 49.69 | 2.5538 27 3 =7.0 
18 41 22.77 | 2.5489 26 58 36.6 
18 43 55.56 | 2.sa39 26 53 50.0 
18 46 28.04 | 2.5388 26 49 5.3 
18 49 0.22 | 2.5337 26 44 4.6 
18 5: 32.08 | 2.5283 26 38 54.0 
18 54 3.62 | 2.5230 26 33 33-5 
18 56 34.84 | 2.5175 26 28 3.2 
18 59 5.72 | 2.5119 26 22 23.2 
19 I 36.27 | 2.5063 |S. 26 16 33.5 
WEDNESDAY 10. 
19 4 6.47 | 2-soos [S. 26 10 34.2 
19 6 36.33 | 2-4947 26 4 25.4 
19 9 5.83 | 2.4888 25 58 7.2 
IQ II 34.98 | 2.4828 25 51 39-7 
19 14 3.76 | 2.4767 25 45 2.9 
19 16 32.18 | 2.4706 25 38 16.9 
19 19 0.23 | 2.4644 25 31 21.8 
IQ 2% 27.91 | 2-458s 25 24 17.6 
19 23 55-21 | 2-4538 25 17 4-5 
Ig 26 22.13 | 2.4455 25 9 42.6 
19 28 48.67 | 2.4391 25 2 11.9 
IQ 3% 14.82 | 2.4328 24 54 32.5 
IQ 33 40.57 | 32-4259 24 46 44.5 
19 36 5.93 | 28-4194 24 38 48.0 
1g 38 30.90 | 2.4128 24 30 43.1 
IQ 40 55.47 | 2.4062 24 22 29.8 
19 43 19.64 | 2.3995 2414 8.3 
19 45 43-41 | 2.3928 24 § 38.6 
19 48 6.77 | 2.3860 23 57 0.9 
IQ 50 29.73 | 2.3793 23 48 15.2 
IQ 52 52.28 | 2.3724 23 39 21.6 
IQ §5 14.42 | 2.3656 23 30 20.2 
IQ 57 36.15 | 2.3587 23 2% 11.1 
19 59 57-46 | 2.3518 | 23 IT 54.4 
20 2 18.37 | 2.3450 |S. 23 2 30.1 





Diff. 

for fHour. 
r Min. 

on 

1.944 @ ] 
2.127 D ¢ 
3.309 2 
2.490 3 
2.670 4 
2.849 5 
3.028 6 
3-205 7 
3.382 8 
3-ss8i 9 
3-733 | IO 
3-907 | IT 
4.079 | I2 
4.251 | 13 
4.4227 Iq 
4-592 — 15 
4.76% 16 
4-928 | 17 
§-094 18 
3.259 | IQ 
$-423 | 20 
5.586 | 21 
§-748 | 22 
5-908 | 23 
6.068 ° 
6.225 I 
6.381 2 
6.536 3 
6.690 4 
6.843 5 
6.9941 6 
7-144 7 
7.2921 8 
7.438 9 
7.5845 I0 
7-728 | If 
7.873 | 12 
8.012 | 13 
8.152 § 14 
8.290 f 15 
8.4271 6 
8.562 17 
8.695 | 18 
8.828 | I9 
8.958 | 20 
9.088 § ar 
9.215 | 22 
9-342 | 23 
9.467 | 24 





Right Ascension. 





Diff. 
for 
1 


THURSDAY 11. 


hms 


20 2 18.37 
20 4 38.86 
20 6 58.94 
20 9 18.60 
20 11 37.85 
20 13 56.68 
20 16 15.10 
20 18 33.11 
20 20 50.70 
20 23 7.88 
20 25 24.64 
20 27 40.99 
20 29 56.93 
20 32 12.46 
20 34 27.58 
20 36 42.29 
20 38 56.59 
20 41 10.48 
43 23-97 
45 37.06 
47 49-75 
50 2.04 
52 13-93 
54 25-43 


20 
20 
aI 
21 
aI 
aI 
ar 
aI 
aI 
at 
aI 
aI 
ar 
aI 
ar 
ar 


56 36.53 
58 47.24 
© 57.56 
3 7-50 
5 17.06 
7 26.24 
9 35-04 
II 43-46 
13 51.52 
15 59-19 
18 6.50 
20 13.45 
22 20.04 
24 26.27 
26 32.15 
28 37.68 
21 30 42.86 
2I 32 47.70 
21 34 52.20 
21 36 56.37 
2I 39 0.20 
21 4I 3.70 
2x 43 6.87 
241.45 9-72 
21 47 12.26 


e c ” 


2.3450 |S. 23 2 30.1 


2.3381 
2.3312 
2.3243 
2.3173 
2.3104 
2.3036 
2.2967 
2.2898 
2.2828 
2.2759 
2.269% 
2.2623 
2.3554 
2.2486 
2.2438 
2.2349 
2.2982 
2.22X§ 
2.2148 
2.2083 
2.8015 
2.3949 


22 52 58.4 
22 43 19-4 
22 33 33-1 
22 23 39-7 
22 13 39.2 
22 3 31.8 
2m §3 17-5 
aI 42 56.4 
21 32 28.6 
2I 21 54.2 
aI It 13.3 
2I 0 25.9 
20 49 32-3 
20 38 32.4 
20 27 26.4 
20 16 14.4 
20 4 56.4 
19 53 32-5 
19 42 2.8 
IQ 30 27-5 
19 18 46.6 
19 7 0.2 


2.1883 |S. 18 §5 8.3 
FRIDAY 12. 
2.1818 [S. 18 43 II.1 


2.1753 
3.3688 
3.3625 
3.3560 
3.1498 
3.2485 
2.3373 
S.I3Iz 
3.3249 
3.1288 
3.z138 
2.1068 
2.1009 
8.0952 
3.0893 
3.0835 
2.0778 
2.0733 
2.0667 
2.0615 
2.0556 
2.0503 
2.0449 


18 31 8.7 
18 19 1.2 
18 6 48.6 
17 §4 31.1 
17 42 8.7 
17 29 41.6 
17 17 9-7 
I] 4 33-2 
16 51 52.2 
16 39 6.8 
16 26 17.0 
16 13 23.0 
16 0 24.8 
1§ 47 22.5 
I§ 34 16.2 
Ig 21 6.0 
15 7 52-0 
14 54 34.2 
14 41 12.8 
14 27 47.8 
14 14 19.3 
14 © 47.3 
13 47 12.0 


2.0397 |S. 13 33 33-4 





g.7tt 

9-831 

9-949 
10.066 
To.381 
30.395 
10.408 
10.518 
10.628 
10.736 
10.841 
10.946 
Ir .049 
Ir.1§0 
3X .2§0 
31.349 
Ir .447 
2X .§42 
33.635 


rr.728 


rr .819 
II .909 


II .997 
12.083 
12.168 
22.251 
22.333 
12.413 
22.492 
22.§70 
32.646 
32.730 
32.793 
32.865 
12.935 
X3.004 
23.072 
13-138 
13.302 
13.265 
23.327 
13.387 
13.446 
13.504 
13.561 
13.616 
x3 .669 


OS CO ANnaAWH HO 


OO WD wm me ot mt tt ll 
=~ OO C~N AM hh WH BD mM 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 








ta for | Dectination. 
1 Min 
SATURDAY 13. 
hm =°3: s | ef 4 
2 47 12.26 | 2.0397 |S. 13 33 33-4 
2I 49 14.48 | 2.0344 13 I9 §1.7 
21 §1 16.39 | 2.0293 13 6 6.9 
2I §3 17-99 | 2.0242 12 52 19.0 
2I §5 19.29 | 2.0192 12 38 28.2 
2I §7 20.29 | 2.0143 12 24 34.6 
2I §Q 21.00 | 2.0094 ' 12 10 38.2 
22 I 21.42 | 2.0048 Ir 56 39.2 
22 3 21.54 | 1.9998 II 42 37.3 
22 § 21.39 | 1-99s2 Ir 28 33.0 
22 7 20.96 | 1.9908 Ir 14 26.2 
22 Q 20.25 | 1.9859 Il 017.1 
22 If 19.27 | 1.9815 10 46 5.6 
22 13 18.03 | 1.9771 10 31 §1.8 
22 1§ 16.52 | 1.9728 10 17 35.9 
22 17 14.76 | 1.9685 10 317.9 
22 19 12.74 | 1.9643 9 48 57-9 
22 21 10.48 | 1.9603 9 34 35-9 
22 23 7.97 | 1.9562 9 20 12.0 
22 325 5.21 | 1.952% 9 5 46.4 
22 27 2.22 | 1.9483 8 51 19.0 
22 28 59.00 | 1.9404 8 36 49.9 
22 30 55.55 | 1.9406 | 8 22 19.2 
22 32 51.87 | 1.9368 S. 8 7 47.0 
SUNDAY 14. 
22 34 47-97 | 1-9333 |S. 7 53 13-4 
22 36 43.86 | 1.9397 7 38 38.4 
22 38 39.53 | 1.9262 724 2.0 
22 40 35.00 | 1.9228 7 9 24.4 
22 42 30.26 | 1.9194 © 54 45.7 
22 44 25.33 | 1.9162 6 40 5.8 
22 46 20.20 | 1.9130 6 25 24.9 
22 48 14.89 | 1.9099 6 10 43.0 
22 50 9.39 | 1.9068 § 56 0.2 
22 §2 3.71 | 1.9038 5 41 16.6 
22 53 57.85 | 1.9008 5 26 32.2 
22 §5§ 51.81 | 1.8980 5 11 47.1 
22 57 45-61 | 1.8953 457 1.4 
22 59 39.24 | 1.8926 4 42 15.1 
23 I 32.72 | 1.8900 4 27 28.2 
23 3 26.04 | 1.887% 4 12 40.9 
23. § 19.21 | 1.8849 3 87 53-2 
23. 7 12.23 | 1.8825 3 43 §.2 
23 9 §.1K | 1.8802 3 28 17.0 
23 10 §7.85 | 1.8779 3 13 28.5 
23 12 50.46 | 1.8758 2 58 39.9 
23 14 42.94 | 1.8737 2 43 51.2 
23 16 35.29 | 1.8715 229 2.5 
23 18 27.52 | 1.8696 2 14 13.8 
23 20 19.64 | 1.8677 |S. 1 59 25.3 


SSRUE SS SVABKES ER Fo or anew ono 


33281°—1915——3 





oe 
13.669 
33.721 
13-773 
13.823 
13.870 
13.927 
13 .963 
14.008 
14.051 
14-093 
14.138 
14.172 
14.412 
14.248 
14.283 
14.317 
14.350 
14.383 
14.413 
14.442 
14.471 
14.498 
24.$34 
14.548 


24.§72 
34.595 
14-657 
14.636 
14.655 
34.673 
34.690 
34.706 
14.720 
14-733 
14.746 
14.787 
14.767 
34.777 
14.785 
14.792 
14.798 
14.802 
14.806 
14.809 
14.811 
14.812 
14.812 
14.810 
14.808 


— 
=H OO CON AM AW BD HH OC 


B® ®B WD mt ot oe ee me et et 
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ow 
00 C~ At hw AD HO 
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Diff. Diff, 
for [Hour./Right Ascension.| for 
Min. 1 Min. 


Dectination. 
MONDAY 1s. 
hm =°s 8 | eo foe 
23 20 19.64 | 1.8677 'S. I 59 25.3 
23 22 11.64 | 1.8658 I 44 36.9 
23 24 3.53 | 1.8640 I 29 48.8 
23 25 §5.32 | 1.8623 I Ig 0.9 
23 27 47.01 | 1.8607 I 0 13.4 
23 29 38.60 | 1.8sox © 45 26.3 
23 31 30.10 | 1.8576 © 30 39.6 
23 33 21.51 | 1.8562 O15 53-5 
23 35 12.84 | 1.8548 |S. 0 1 8.0 
23 37 4.09 | 1.8536 IN. 0 13 36.9 
23 38 55.27 | 1.8523 o 28 21.1 
23 40 46.37 | 1-8sxa © 43 «4.6 
23 42 37-41 | 1.8501 © 57 47.2 
23 44 28.38 | 1.8492 I 12 29.0 
23 46 19.30 | 1.8482 127 9.8 
23 48 10.16 | 1.8473 I 41 49.7 
23 50 0.97 | 1.8465 t 56 28.5 
23 51 51.74 | 1.8458 211 6.2 
23 53 42-46 | 1.845: 2 25 42.8 
23 §5 33-15 | 1.8443 2 40 18.2 
23 §7 23.80 | 1.8439 2 54 52.3 
23 59 14.42 | 1.8434 3 9 25.1 
© I 5.01 | 1.8430 3 23 56.5 
© 2 §5.58 | 1.8497 IN. 3 38 26.5 
TUESDAY 16. 
© 4 46.13 | 1.8424 IN. 3 52 55.1 
© 6 36.67 | 1.8423 4 7 22.1 
© 8 27.20 | 1.8421 4 21 47.6 
© 10 17.72 | 1.8eap 4 360 11.4 
O12 8.23 | 1.89 4 50 33.6 
© 13 58.75 | .8eaxr 5 4 54.0 
© I§ 49.28 | 1.8422 § 19 12.6 
© 17 39.81 | 1.8423 § 33 29.4 
© 19 30.35 | 5-Sgas § 47 44.3 
© 21 20.91 | 1.8428 6 ft $7.3 
© 23 11.49 | 1.8432 616 8.2 
© 25 2.09 | 1.8437 6 30 17.1 
© 26 52.73 | 1.8442 6 44 23.9 
© 28 43.39 | 1.8447 6 58 28.6 
© 30 34.09 | 1.8453 7 12.33.0 
© 32 24.83 | 1.8460 7 26 33.8 
© 34 15.61 | 1.8468 7 40 20.3 
© 36 6.44 | 1.8476 7 54 24.6 
© 37 57-32 | 1.8484 8 8 17.7 
© 39 48.25 | 1.8493 . 8 22 8.4 
© 41 39.23 | 1.8503 8 35 56.6 
© 43 30.28 | 1.8513 8 49 42.2 
0 45 21.39 |: 8524 9 3 25.2 
© 47 12.57 | 1.8536 9 17 5.6 
© 49 3.82 | 1.8348 IN. 9 30 43.2 


I 
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for 


14.808 
14.804 
14.800 
14.795 
14.788 
14.782 
14.773 
14.763 
14.753 
14.743 
14.73% 
14.718 
14.703 
14.688 
14.673 
14.656 
14.638 
14.639 
14.660 
%4-S79 
14.358 
14-988 
24.932 
14.488 


14.463 
14.436 
14-43% 
14.383 
14.385 
34.325 
£4.29§ 
14.264, 
14.239 
84.199 
84.265 
14.13% 
14.096 
14.0$9 
14.039 
19.984 
AQ.945 
24.908 
23.86§ 
ay B24, 
13.782 
13.738 
3.695 
13.650 
13.604 
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MARCH, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


IX. 





Hour. 


~ 
HOO CON AN ®W WN HO 


pr SS SSS SE SSSA grt Ss SSS SS Shs SSS ps SS SSS SS SSS SSS SSS 





Right Ascension. 





iff. 
for 
1 Min. 





WEDNESDAY 17. 


Declination. 


hms s co" 
© 49 3-82 | 1.8548 IN. 9 30 43.2 
© 50 55.15 | 1.8561 9 44 18.1 
© 52 46.55 | 1.8574 9 57 50.2 
© 54 38.04 | 1.8588 10 II 19.4 
© 56 29.61 | 1.8603 10 24 45.7 
© 58 21.27 | 1.8618 Io 38 9.1 
I © 13.02 | 1.8633 IO 51 29.5 
I 2 4.86 | 1.8648 tr 4 46.8 
I 3 56.80 | 1.8665 1118 11 
XY § 48.84 | 1.8683 IX 3X 12.2 
I 7 40.99 | 1.8701 II 44 20.1 
XI Q 33-25 | 2.8718 Il 57 24-7 
I Ir 25.61 | 1.8737 12 10 26.1 
I 13 18.09 | 1.8757 12 23 24.1 
I 15 10.69 | 1.8776 12 36 18.8 
I 17 3.40 | 1.8796 12 49 10.0 
1 8 56.24 | 1.8818 13 I 57-7 
I 20 49.21 | 1.8838 13 14 41.9 
I 22 42.30 | 1.8860 13 27 22.5 
I 24 35-53 | 1-8883 13 39 59-5 
I 26 28.89 | 1.8905 13 52 32.8 
I 28 22.39 | 1.8938 14 § 2.4 
I 30 16.03 | 1.8952 14 17 28.3 
I 32 9.81 | 1.8976 IN. 14 29 50.3 
THURSDAY 18. 
I 34 3-74 | 1.9003 IN. 14 42 8.5 
I 35 57-82 | 1.9026 14 54 22.8 
I 37 §2-05 | 1.9052 15 6 33.1 
I 39 46.44 | 1.9078 15 18 30.4 
I 41 40.99 | 1.9105 15 30 41.6 
I 43 35.70 | 1.9132 15 42 39.8 
I 45 30.57 | 1.9158 IS 54 33-8 
I 47 25.60 | 1.9186 16 6 23.6 
I 49 20.80 | 1.921 16 18 9.2 
I 5x 16.18 | 1.9243 16 29 50.5 
I §3 11.72 | 1.9272 16 41 27.5 
I 55 7-44 | 1.9302 16 53 0.1 
157 3-34 | 1.9332 17 4 28.2 
tr 58 59.42 | 1.9362 17 1§ §1.9 
2 © 55.68 | 1.9392 17 27 11.1 
2 2 52.12 | 1.9423 17 38 25.7 
2 4 48.75 | 1.9454 | 17 49 35-7 
2 6 45.57 | 1.9486 18 o 41.0 
2 8 42.58 | 1.9518 18 11 41.6 
2 10 39.78 | 1.9550 18 22 37.5 
2 12 37.18 | 1.9583 18 33 28.6 
2 14 34.77 | 1.9615 18 44 14.9 
2 16 32.56 | 1.9648 18 54 56.3 
2 18 30.55 | 1.9682 19 § 32-7 
2 20 28.74 | 1.9715 IN. 19 16 4.1 





Diff. 
for 
1 Min. 


” 
13.604 
13.558 
13.911 


13.463 |. 


13.414 
13.365 
13.3%4 
13.263 
13.422 
13.358 
13.104 
13.050 
12.995 
12.939 
12.883 
12.824 
12.766 
12.707 
12.647 
12.586 
12.524 
12.463 
12.399 
12.335 


32.271 
12.205 
12.338 
12.071 
12.003 
13.935 
1r .865 
11.795 
11.924 
11.653 
r1.580 
1r.506 
II .432 
11.358 
13.282 
11.205 
1r.328 
11.049 
10.971 
10.892 
10.812 
10.731 
10.648 
10.565 
10.482 


our. 


al 
006 ON Qu hw DN | O 


© WD me mt me mt me tt te 
~ OO ON Qu » Ww HD Hw 


22 
23 


» 
00D COV ANAW HHO 


® © BB WD WD om Om mt et ot ot 
~eWwWHNH OO OCO83 Aten & QW HD & 








Right Ascension. for Declination. 
_ FRIDAY 10. 
hm =s 8 eo Fro 
2 20 28.74 | 1.9715 IN. 19 16 4.1 
2 22 27.13 | 1.9749 1g 26 30.5 
2 24 25.73 | 1.978 19 36 51.9 
2 26 24.54 | 1.9818 19 47 8.1 
2 28 23.55 | 1-983 IQ 57 19.2 
2 30 22.77 | 1.9888 20 7 25.0 
2 32 22.21 | 1.9924 20 17 25.6 
2 34 21.86 | 1.9959 20 27 20.9 
2 36 21.72 | 1.9994 20 37 10.9 
2 38 21.79 | 2.0030 20 46 55.5 
2 40 22.08 | 2.0067 20 56 34.6 
2 42 22.59 | 2.0103 21 6 8.2 
2 44 23.32 | 2.0139 21 1§ 36.3 
2 46 24.26 | 2.0176 21 24 58.9 
2 48 25.43 | 2.013 aI 34 15.8 
2 50 26.82 | 2.0250 21 43 27.1 
2 52 28.43 | 2.0287 2I §2 32.6 
2 54 30.26 | 2.0324 22 1 32.4 
2 56 32.32 | 2.0362 22 10 26.4 
2 58 34.60 | 2.0398 22 19 14.5 
3. © 37.10 | 2.0436 22 27 56.8 
3. 2 39.83 | 2.0473 22 36 33.1 
3 4 42.78 | 2.0811 22 45 3.5 
3 6 45.96 | 2.0849 |N. 22 53 27.8 
SATURDAY 20. 
3 8 49.37 | 2.0587 IN. 23. 1 46.1 
3 IO 53.00 | 2.0624 23 9 58.3 
3.12 56.86 | 2.0662 23 18 4.3 
3.15 0.94 | 2.0699 23 20 4.1 
3.17 5-25 | 2.0738 23 33 57-4 
3 19 9-79 | 2.0775 23 41 45.0 
3 21 14.55 | 2.0823 23 49 26.0 
3 23 19.54 | 2.0851 23 57 0.6 
3 25 24.76 | 2.0888 24 4 28.8 
3 27 30.20 | 2.0925 24 11 50.6 
3 29 35.86 | 2.0963 24 19 5.9 
3 31 41.75 | 2.1000 24 26 14.7 
3 33 47.86 | 2.1037 24 33 16.9 
3 35 $4.19 | 2.1074 24 40 12.4 
3 38 0.75 | 2.x112 24 47 1.3 
3 40 7-53 | 2.1148 24 53 43-5 
- 3.42 14.53 | 2.1285 25 © 19.0 
3 44 21.75 | 2.1201 25 6 47.6 
3 46 29.18 | 2.1257 25 13 9-5 
3 48 36.83 | 2.xa93 25 19 24.5 
3 50 44.70 | 2.1329 25 25 32.6 
3 52 §2.78 | 2.1365 25 3x 33-8 
3.55 1.08 | 2.1400 25 37 28.0 
3.57 9-58 | 2.1435 25 43 15.2 
3 59 18.30 | 2.x471 IN. 25 48 55.3 





for. 
: Min. 


30.482 
10.398 
10.313 
10.228 
20.14! 
20.053 
9.966 
9.878 
9.788 
9.698 
9.606 
9-514 
9-443 
9-329 
9-235 
9.140 
9.044 
8 .o48 
8.851 
8.753 
8.655 
8.556 
8.456 
8.355 


8.256 | 


8.152 
8.048 
7-945 
7 B41 
7-736 
7.630 
7-523 
7-417 
7-309 
7.201 
7-092 
6.981 
6.870 
* 6.759 
6.648 
6.534 
6.421 
6.308 
6.393 
6.078 
5.962 
5-845 
5.728 
5.620 
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GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 
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SUNDAY 21. 
hm s | s eo fo 
3 59 18.30 | 2.1471 IN. 25 48 55.3 
4 1 27.23 | 2.1505 25 54 28.4 
4 3 36.36 | 2-1s39| 25 59 54.3 
4 § 45-70 | 2.1573 26 5§ 13.0 
4 7 55.24 | 2.1607 26 10 24.6 
410 4.98 | 2.1640 26 15 28.9 
4 12 14.92 | 2.1673 26 20 25.9 
4.14 25.05 | 2.1705 | 26 25 15.6 
4 16 35.38 | 2.1738 26 29 58.0 
4 18 45.90 | 2.1769 26 34 33.0 
4 20 56.61 | 2.1802 26 39 0.5 
423 7.51 | 2.2833 26 43 20.6 
4 25 18.60 | 2.1863 26 47 33-3 
4 27 29.87 | 2.1893 26 51 38.4 
4 29 41.32 | 2.1923 26 55 36.0 
4 31 52.94 | 2.1952 26 59 26.0 
434 4.74 | 2.1981) 27 3 8.4 
4 36 16.71 | 2.2009 27. 6 43.1 
4 38 28.85 | 2.2038 27 IO 10.2 
4 40 41.16 | 2.2065 27 13 29.5 
4 42 53.63 | 2.2092 27 16 41.1 
445 6.26 | 2.2118 | 27 19 45.0 
4.47 19.05 | 2.2144 | 9 27 22 41.1 
4 49 31.99 | 2.2169 [N. 27 25 29.4 
MONDAY 22. 
4 51 45.08 | 2.2194 IN. 27 28 9.8 
4 53 58.32 | 2.2218 27 30 42.3 
4 §6 11.70 | 2.2242 | 27 33 7.0 
4 58 25.22 | 2.2265 27 35 23-7 
§ © 38.88 | 2.2288 27 37 32-5 
§ 2 52.67 | 2.2310 27 39 33-3 
5 § 6.60 | 2.2332 27 41 26.2 
§ 7 20.65 | 2.2352 27 43 11.0 
5 9 34.82 | 2.2372 | 27 44 47.7 
§ 1% 49.11 | 2.2392 27 40 16.4 
§ 14 3-§2 2.2411 27 47 37-0 
§ 16 18.04 | 2.2428 27 48 40.5 
§ 18 32.66 | 2.2446 27 49 53-9 
§ 20 47.39 | 2.2463 27 5° §0.1 
§ 23 2.22 | 2.2479 27 §1 38.2 
5 25 17.14 | 2.2495 27 §2 18.1 
§ 27 32.16 | 2.2510 27 52 49.8 
§ 29 47.26 | 2.2524 27 53 13.2 
§ 32 2.45 | 2.2538 27 53 28.4 
5 34 17.72 | 2.2582 27 53 35-4 
5 36 33.07 | 2.2863 | 27 53 34.1 
§ 38 48.48 | 2.2575 27 §3 24.6 
§ 43 3.97 | 2.2587 27 53 6.8 
§ 43 19.52 | 2.2597 27 52 40.7 
§ 45 35-13 | 2.2607 |N. 27 52 6.2 


4 
~~ OO CON AUN D&W WH HO 
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TUESDAY 23. 
hm s | s coro 
§ 45 35-13 | 2.2607 IN. 27 52 6.2 
5 47 50.80 | 2.2616 27 51 23.5 
5 50 6.52 | a.26a3.| 27 50 32.4 
5 §2 22.28 | 2.2631 27 49 33.0 
5 54 38.09 | 2.2638 | 927 48 25.3 
5 56 53-93 | 2.2643 | 27.47 9.2 
§ 59 9.81 | 2.2649 | 27 45 44.7 
6 1 25.72 | 2.2654 27 44 11.9 
6 3 41.66 | 2.2658 27 42 30.7 
6 5 57.62 | 2.2662 27 40 41.2 
6 8 13.60 | 2.2665 27 38 43.2 
6 10 29.60 | 2.2667 27 36 36.9 
6 12 45.60 | 2.2668 27 34 22.2 
6 15 1.61 | 2.2668 27 31 59.1 
6 17 17.62 | 2.2668 27 29 27.6 
6 19 33.63 | 2.2667 27 26 47.8 
6 21 49.63 | 2.2667 27 23 59-6 
6 24 5.63 | 2.2665 27 21 3.0 
6 26 21.61 | 2.2663 27 17 58.0 
6 28 37.58 | 2.2659 27 14 44.6 
6 30 53.52 | 2.26ss 27 Il 22.9 
6 33 9-44 | 2.265x 27. 7 52.8 
6 35 25.33 | 2.2646 27 4 14.3 
6 37 41.19 | 2.2640 IN. 27 © 27.5 


WEDNESDAY 24. 
2.2633 IN. 26 56 32.3 


14.97 
29.18 
43.28 
57.28 


2.2627 
2.2619 
2.2611 
2.2603 
2.2593 
2.2583 
2.2873 
2.2562 
2.2551 
2.2539 
2.2527 
2.2513 
2.2500 
2.2487 
2.2473 
2.2487 
2.2441 
2.2426 
2.2410 
2.2393 
2.32377 
2.2359 
2.2342 


2.2324 N. 24 41 


28.8 
17.0 
56.8 
28.4 
51-7 

6.7 
13.4 
11.9 

2.1 
44.1 
17.8 
43-4 

0.8 
10.0 
Itt 

4.1 
49.0 
25.8 
54-5 
15.2 
27.9 
32.6 
29.3 
18.1 


26 52 
26 48 
26 43 
26 39 
26 34 
26 30 
26 25 
26 20 
26 15 
26 9g 
26 4 
25 58 
25 53 
25 47 
25 41 
25 35 
25 28 
25 22 
25 15 
25 9 
25 2 
24 55 
24 48 


penn SSS SSS 


6.722 
6.855 
6.988 
7.421 
7-253 
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MAROH, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 








Right Ascension.| for Declination. 
1 Min. 
THURSDAY 25. 
hm _ es s of 
7 33 $7-28 | 2.2324 |N. 24 41 18.1 | 
7 36 11.17 | 2.2306 24 33 59.0 
7 38 24.95 | 2.2287 24 26 32.0 
7 40 38.61 | 2.2268 24 18 57.2 
7 42 52.16 | 2.2248 24 II 14.5 
7 45 5-59 | 2.2229 24 3 24.0 
7 47 18.91 | 2.2210 23 55 25.7 
7 49 32.11 | 8.a%90 23 47 19-7 
7 51 45.19 | 2.83169 23 39 6.0 
7 53 58.14 | 2.2148 23 30 44.6 
7 §6 10.97 | 2.2138 23 22 15.6 
7 58 23.68 | 2.2708 23 13 38.9 
8 o 36.26 | 2.2086 23 4 54-7 
8 2 48.71 | 2.2065 22 56 2.9 
8 5 1.04 | 2.2043 22 47 3.6 
8 7 13.23 | 2.2000 22 37 56.9 
8 9 25.30 | 2.2001 22 28 42.7 
8 II 37.24 | 2.2970 22 I9 21.1 
8 13 49.05 | 3.2987 22 9 52.1 
8 16 0.72 | 2.1934 22 015.7 
8 18 12.26 | 2.1913 aI 50 32.1 
8 20 23.67 | 2.x802 2I 40 41.2 
8 22 34.95 | 2.1869 aI 30 43.1 
8 24 46.10 | 2.1848 IN. 21 20 37.9 
FRIDAY 26. 
8 26 57.12 | 2.1825 IN. 21 10 25.5 
8 29 8.00 | 2.1803 2x 6 6.0 
8 31 18.75 | 2.178: 20 49 39-5 
8 33 29.37 | 2.758 20 39 «(6.0 
8 35 39.85 | 2.1736 20 28 25.5 
8 37 §0.20 | 2.1714 20 17 38.0 
8 40 0.42 | 3.1693 20 6 43.7 
8 42 10.51 | 2.1671 19 §5 42.6 
8 44 20.47 | 3.1649 19 44 34-7 
8 46 30.30 | 2.1628 19 33 20.0 
8 48 40.00 | 2.1607 19 21 58.7 
8 50 49.58 | 2.2586 I9 10 30.7 
8 52 59.03 | 2.3564 18 58 56.1 
8 55 8.35 | 2.1543 18 47 15.0 
8 57 17.55 | 2.xs23 18 35 27.3 
8 59 26.62 | 2.1509 18 23 33.2 
Q I 35-57 | 2.1482 18 II 32.7 
9 3 44.40 | 2.1462] 17 59 25.8 
9 § 53-1 | 2.442 17 47 12.7 
9 8 1.70 | 2.2423 17 34 53-3 
9 I0 10.18 | 2.1403 17 22 27.7 
Q 12 18.54 | 2%384 17 g 50.0 
9 14 26.79 | 2.1366 16 57 18.1 
9 16 34.93 | 2.1347 16 44 34.2 


2.1328 IN. 16 31 44.4 





| 


iff. 
for 
x Min. 


oe 


7-283 
7-384 
7-§15 
7.646 
7°777 
7-907 
8.036 
8.164 
8.293 
8.420 
8.548 
8.674 
8.800 
8.926 
9.050 
9-374 
9-297 
9.422 
9-845 
9.667 
9.788 
9.908 
10.028 
10.147 


10.266 
10.383 
10.500 
10.617 
10.733 
10.849 
30.962 
12.075 
11.188 
12.300 
I1.4t2 
11.522 
xz .632 
22.740 
1r.848 
Tz.955 
12.062 
12.167 
12.27% 
12.375 
12.478 
12.580 
12.682 
12.781 
12.880 
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Right Ascension. 





Dif. 
or 
t Min. 





Declination. 


SATURDAY 27. 


hm is 

Q 18 42.95 
g 20 50.87 
9 22 58.68 
9 25 6.39 
Q 27 14.00 
Q 29 21.51 
9 31 28.92 
9 33 36.24 
9 35 43-46 
9 37 50-59 
9 39 57-63 
9 42 4.59 


10 g 28.62 
10 II 34.70 
TO 13 40-73 
10 15 46.73 
10 17 52.70 
10 19 58.64 
IO 22 4.55 
10 24 10.44 
10 26 16.32 
10 28 22.18 
10 30 28.04 
10 32 33-89 
IO 34 39-73 
10 36 45.58 
10 38 51.43 
IO 40 57.29 
Io 43 3-16 
10 45 9-05 
10 47 14.97 
IO 49 20.91 
Io 51 26.88 
10 53 32.88 
10 55 38.92 
IO 57 45.01 
IO 59 51.15 


° c ot 


8 
2.1328 IN. 16 31 44.4 


2.¥3%2 
2.1303 
2.3377 
3.1260 
8.1243 
3.1228 
$.z238 
2.3296 
2.1182 
2.1167 
2.1353 
2.3340 
2.12287 
#3324 
2.1103 
2.t09% 
8.1079 
2.3068 
2.1058 
2.1049 
2.1040 
2.1033 


16 18 48.6 
16 5 47.0 
T5 52 39-5 
15 39 26.3 
15 26 7.3 
15 12 42.7 
14 59 12.6 
14 45 36.9 
14 31 55-7 
14 18 9.1 
14 417.2 
13 50 20.1 
13 36 17.7 
13 22 10.1 
13 7 «57:5 
12 53 39-9 
12 39 17-3 
12 24 49-7 
12 10 17.3 
II §5 40.2 
Ir 40 58.4 
Ir 26 12.0 


a.r023 IN. II IX 21.0 
SUNDAY 28. 
2.1016 [N. 10 56 25.5 


2.r009 
2.1003 
2.0998 


2.0998 
2.1003 
2.1011 
2.1019 


10 41 25.6 
r0 26 31.3 
10 Ir 12.8 


Aw 3-3 2 60 60 60 COD OOO 

DWT wo ww rS) 

OA m3 DEoRBS 
ao wn Ge wun Dn BS 
Vs WOM DOs NW O 
0 0 OHO FH AW DN FH O 


Som 
w 
wa 
io, | 


6 32 24.8 
6 16 21.0 
6 0 14.2 
§ 44 4.4 
5 27 51-7 
5 11 36.2 
4 55 18.0 


2.1028 IN. 4 38 57.2 





XI. 


14.962 
I§.035 
3§.107 
xg.178 
15.248 
z5.316 
15.383 
15.448 
I$ .$13 
I$-.$77 
X§ .639 | 
15.700 
1$-757 — 
rg .818 
15.874 
1§.939 
r5.98%4 
16.037 
16.088 
16.138 
36.188 
16.235 
16.281 
16.325 
16.368 
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GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND _ DECLINATION. 




















) 


12 34 17.12 | 2.2148 7 39 58.4 | 16.667 
12 36 30.13 | 2.2190 7 56 37.4 | 16.633f-—— - s- - —r 
12 38 43.40 | 2.2234 8 13 14.4 | 16.598 ; 

12 40 56.94 | 2.2278 8 29 49.2 | 16.561 

12 43 10.74 | 2.2323 |S. 8 46 21.7 | 16.522 


wow 8 
@ & ms 


: Diff. Diff. 
Hour. Right Ascension.! for Declination. Declinatinn. for 
| 1 Min r Min. 
MONDAY 29. WEDNESDAY 31. 
h m 8 8 ° o oe ow h ™m 8 8 e , iad vt 
© | IO §9Q 51.15 | 2.1028 IN. 4 38 57.2 | 36.368] © | 12 43 10.74 | 2.2323 |S. 8 46 21.7 | 16.522 
I] rr X 57.34 | 2.1036 4 22 33.8 | 6.4107 3 | 12 45 24.82 | 2.2369 9 2 51.8] 16.480 
2] Ir 4 3.58 | 2.1045 4 6 8.0] 16.430] 2 | 12 47 39.17 | 2.2415 9 19 19.3 | 16.436 
3] ir 6 9.88 | 2.1056 3 49 39.8 | 16.4807 3 | 12 49 53.80 | 2.2462 9 35 44.1 | 16.39% 
4) Ir 8 16.25 | 2.1068 3 33 9-3 | 16.5279 4-1 12 52 8.71 | 2.2509 9 52 6.2] 16.343 
§ | Ir 10 22.69 | 2.1079 3 16 36.6 | 16.563] § | 32 54 23.91 | 2.2558 10 8 25.3 | 16.293 
6 | rr 12 29.20 | 2.1092 3 0 1.8] 16.s97f 6 | 12 56 39.41 | 2.2608 10 24 41.4 | 16.242 
7 | If 14 35-79 | 2.1106 2 43 25.0 | 16.630 7 | 12 §8 55.20 | 2.2657 10 40 54.3 | 16.188 
8 | 11 16 42.47 | 2.1320 2 26 46.2 | 16.662§ 8 | 13° 1 11.29 | 2.2708 IO §7 3.9 | 16.133 
g | rr 18 49.23 | 2.1334 2 10 5.6 | 16.692 9 | 13. 3 27.69 | 2.2758 II 13 10.2 | 16.076 
10 | 1x 20 56.08 | 2.x150 I 53 23-3 | 16.719] 10 | 13 5 44.39 | 2.2809 | 11 29 13.0 | 16.016 
Ir | IX 23° 3.03 | 2.1367 I 36 39.3 | 16.746] Ir | 13 8 1.40 | 2.2862 II 45 12.1 | 15.983 
12 Ir 25 10.08 | 2.1183 r 19 53-8 16.770] 12 13 10 18.73 2.2915 12 I 7.4 15.890 
13 | If 27 £7.23 | 2.1202 I 3 6.9 | 16.793 f 13 | 13 12 36.38 | 2.2968 12 16 58.9 | 15.824 
tg | IF 29 24.50 | 2.1222 © 46 18.6 | 16.816 f 14 | 13 14 §4.35 | 2.3022 12 32 46.3 | 15.756 
15 | 11 3% 31.88 | 2.1240 © 29 29.0 | 16.8369 15 | 13 17 12.64 | 2.3076 12 48 29.6 | 15.686 
16 | If 33 39.38 | 2.1261 IN. 0 12 38.3 | 16.855] 16 | 13 19 31.26 | 2.3131 13 4 8.6] 15.613 
17 | Il 35 47.01 | 23.2282 |S. © 4 13.6 | 16.873] 17 | 13 21 50.25 | 2.3287 13 19 43.2 | 15.539 
18 | 11 37 54.76 | 2.1303 © 21 6.4 | 16.887} 18 | 13 24 9.50 | 2.3243 13 35 13.3 | 18-463 
Ig | 11 40 2.65 | 2.1327 © 38 0.0 | 16.900} IQ | 13 26 29.13 | 2.3299 13 50 38.8 | 15.38 
39 | 11 42 10.68 | 2.1350 © 54 $4.4 | 16.913 | 20 | 13 28 49.09 | 2.3356 14 5 59.5 | 15.304 
21 | 11 44 18.85 | 2.1373 I IX 49.5 | 16.923] 2% | 13 31 9.40 | 2.3413 34 21 15.3 | 15.222 
22 | 1x 46 27.16 | 2.1398 1 28 45.2 | 16.932] 22 | 13 33 30.05 | 2.347% 14 36 26.1 | 15.137 
23 | 11 48 35.63 | 2.1425 |S. 3 45 41.3 | 16.938].23 | 13 35 51.05 | 2.3529 |S. 14 51 31.7 | 15.050 
TUESDAY 30. THURSDAY APRIL tr. 
© | rx 50 44.26 | 2.1452 |S. 2 2 37.8 | 16.943] © | 13 38 12.40 | 2.3588 S- 15 6 32.1 | 14.962 
I | 1% §2 §3.05 | 2.1479 2 19 34.5 | 16.947 1 _ 
2} 11 §5 2.0% | 2.1508 2 36 31.4 | 16.948 
3 | 12 §7 11.14 | 2.1536 2 53 28.3 | 16.948 
4 | II §9 20.44 | 2.1566 3 10 25.2 | 16.947 PHASES OF THE MOON. 
§ ' 12 1 29.93 | 2.1597 3 27 21.9 | 16.943 
6, 12 3 39.60 | 2.1628 3 44 18.4 | 16.938 
7 | 12 5 49.46 | 2.1660 4 1 14.4 | 16.930 ~ 
.8 12 7 §9.52 | 2.1693 4 18 10.0 | 16.922 d h m 
9 | 12 10 9.77 | 2.1736 435 5.0|16.915] © Full Moon . . . . Mar. 1 6 32.6 
10 | 12 12 20.23 | 2.1762 4 5 59-3 | 16-898] © Last Quarter. . . . . . 8 027.6 
13 | 12 34 30.90 | 32.1797 5 52.7 | 16.883 
3a | 12 16 41.79 | 2.1833, 5 25 45.2 | 16.867 @ NewMoon . . . . . - 15 7 42.3 
13 | 12 18 52.89 | 2.1869 5 42 36.7 | 16.848] D First Quarter. . . . . . 23 10 48.0 
14| 12 2% 4.22 | 2.1907 5 59 27.0| 16.828] © FullMoon ... . . . 3017 37.7 
1§ | 12 23 15.77 | 2.1945 6 16 16.0 | 16.806 
16 | 12 25 27.56 | 2.1984 6 33 3-7 | 16.783 So 
17 | 12 27 39.58 | 2.2024 6 49 49.9 | 16.757 d oh 
18 | 12 29 51.85 | 2.2065 7 °6 34.5 | 16.729] © Perigee . . . . Mar. 415.0 
19 | 12 32 4.30 | 2.2106 7 2317-4 | 16-6997 @ Apogee. . . . . . . . . 2013.2 


$ 


II. 


Mean Time of 
Sidereal Noon. 





h m 


23 
23 
23 


23 
23 


“” 


cod 


22 
22 
22 


22 
22 
22 


22 
22 
22 


22 
22 
22 


22 
22 
22 


2! 
21 
21 


21 
2! 
21 


2! 
2I 
21 


21 


21 
17 
13 


9 


5 
I 


57 
53 
49 


45 
4! 
37 


33 
29 
26 


22 
18 


14 


38 
34 
31 
27 


23 


5 
6.61 | 
10.70 
14.79 


18.89 
22.98 
27.07 


31.16 
35-25 | 
39-35 © 


43-44 
47-53 
§1.62 


55-71 
59.80 
3-90 


7-99 
12.08 


16.17 


20.26 
24.35 
28.44 


32-53 
36.62 


40.72 


44.81 
48.90 
52-99 


57.08 


1.17 
5.26 


9-35 








40 APRIL, 1915. 
AT GREENWICH MEAN NOON. 

. THE SUN’S 

23 5 Logarithm of the 

3 5 ia True Longitude. Radius Vector of DIN. fo 
A*| : Diff.for | ratitude. | “te Barth. 

d 
I QI] 10 41 22.3 | 41 0.3 | 147-93 | — 9.37 | 9.999 7495 |+52.6 
2| 92] II 40 31.6 | 40 9.6 | 147.85], 0.42 | 9.999 8761 | 52.9 
31 939 12 39 39.1 | 39 17.0 | 147.77 0.44 | 0.000 0032 | 53.1 
4| 94] 13 38 44.8 | 38 22.6 | 147.70 | —0.42 | 0.000 1308 |+53.2 
5 | 95] 14 37 48.7 | 37 26.4 | 147.62] 0.37 | 0.000 2586 | 53.2 
6] 96] 15 36 50.9 | 36 28.4 | 147.55 0.30 | 0.000 3864 | 53.2 
71 O71 16 35 51.4 | 35 28.8 | 147-48 | —0.19 | 0.000 5140 |+53.1 
8} 98] 17 34 50.1 | 34 27.4 | 147.41 | —0.07 | 0.000 6414 | 52.9 
9] 99] 18 33 47.1 | 33 24.2 | 147.34 | +0.06 | 0.000 7683 | 52.7 
10 | 100] I9 32 42.2 | 32 19.3 | 147.26 | $0.19 | 0.000 8946 |+52.4 
Ir | ror] 20 31 35.6 | 31 32.5 | 147.19 0.31 | 0.001 0202 | 52.1 
I2 | 102] 21 30 27.1 | 30 3.9 | 147-11 0.44 | 0.001 1449 | 51.8 
13 | 103] 22 29 16.8 | 28 53.4 | 147.03 | +0.53 | 0.001 2686 pt5t-4 
14 | 104] 23 28 4.4 | 27 41.0 | 146.95 0.61 | 0.001 3914 | 50-9 
15 | 105] 24 26 50.1 | 26 26.6 | 146.87 0.67 | 0.001 5132 | 50.5 
| 

16 | 106] 25 25 33-8 | 25 10.1 | 146.78 | +0.70 ] 0.001 6339 '+50.1 
17 | 107] 26 24 15.4 | 23 51.6 | 146.69 0.70 | 0.001 7536 | 49.7 
18 | 108] 27 22 54.9 | 22 31.0 | 146.60 0.68 | 0.001 8723 | 49.2 
19 | 109] 28 21 32.2 | 21 8.2 | 146.51 [| +0.64 }| 0.001 9900 (+48.8 
20 | 110] 29 20 7.5 | 19 43.3 | 146.42 0.57 | 0.002 1067 | 48.4 
21 | 111] 30 18 40.5 | 18 16.2 | 146.33 0.48 | 0.002 2225 | 48.1 
22 | 1127 31 17 11.4 | 16 47.0 | 146.24 | +0.36 | 0.002 3375 |+47.7 
23 | 113] 32 1§ 40.2 | 15 15.6 | 146.15 0.23 | 0.002 4517 | 47.4 
24/114] 33 14 6.7 | 13 42.0 | 146.06 | +0.10 | 0.002 5652 | 47.2 
25 | 115] 34 12 31.1 | 12 6.3 | 145.97 | — 0.03 | 0.002 6782 /|+47.0 
26 | 116] 35 10 53.4 | 10 28.4 | 145.89 0.15 | 0.002 7906 | 46.8 
27 |117] 36 9 13.7 8 48.6 | 145.80 0.25 | 0.002 9027 | 46.6 
28 | 118] 37 7 32.0 7 6.7 | 145.72 | —0.33 | 0.003 0144 ,+46.5 
29 | 119] 38 5 48.3 5 23.0 | 145.64 0.38 | 0.003 1259 | 46.4 
39 |} 1207 39 4 2.9 3 37-4 | 145-57 0.40 | 0.003 2371 | 46.3 
31 | 121] 40 2 15.8 I 50.1 | 145.50 | —0.38 | 0.003 3479 |+46.1 


Notsg.—The longitudes in the column / are referred to the true equinox of their own date, while 
those in the column 1’ are referred to the mean equinox of the beginning of the Besselian 
- fictitious year. 


Diff. for 1 Hour, 


—9°.8296. 
(Table IT.) 


Day of the Month. 


WN 


we 


Ain pn 


10 
I! 
12 


13 
14 
15 


16 


17 
18 


19 
21 


22 
23 
24 
25 
26 
27 


28 
29 


31 


SEMIDIAMETER. 

Noon. Midnight. 
16 33.2 | 16 33.7 
16 33.2 | 16 31.5 
16 29.0 | 16 25.6 
16 21.6 | 16 16.9 
16 11.9 | 16 6.5 
16 1.0 | 15 55.4 
15 49.8 | 15 44.3 
1§ 38.9 | 15 33-7 
1§ 28.8 | 1§ 24.0 
15 19.5 | 1§ 15.2 
I§ 11.2 | 15 7.4 
15 3-9| 15 0.6 
14 57-6 | 14 54.8 
14 §2-3 | 14 §0.1 
14 48.2 | 14 46.6 
14 45-4 | 14 44.6 
14 44-3 | 14 44.4 
14 45. 14 46.2 
14 47-9 | 14 90.2 
14 §3.2 | 14 56.8 
IS 10/15 5.8 
15 11.3 | 15 17-4 
1§ 24.0 | 15 31.1 
1§ 38.6 |] 15 46.4 
1§ 54-3 | 16 2.2 
16 9.9 | 16 17.2 
16 24.0 | 16 30.0 
¥6 35.1 | 16 39.1 
16 41.9 | 16 43.4 
16 43.5 | 16 42.3 
16 39.9 | 16 36.3 


APRIL, 1915. 
GREENWICH MEAN TIME. 


HORIZONTAL PARALLAX. 


Noon. 


60 39.21 
60 39.00 
60 23.76 


59 56.49 


59 20.95 
58 41.01 


57 59.93 
57 20.03 
56 42.74 


56 8.78 
55 38.40 
55 11.57 


54 48.40 
54 29.02 
54 13.91 


54 3.78 
53 59-53 
54 2.18 


54 12.77 
54 32.11 
55 9.79 


55 38.80 
56 25.40 
57 18.87 


58 16.33 
59 13.61 
60 5.46 


60 46.29 


61 11.17 
61 17.11 


61 3.74 


THE MOON’S 


Diff. for 
1 Hour. 





+0.329 
—0.338 
0.910 


—1.336 
1.598 
1.708 


—1.699 
1.616 


1.487 


—1.341 
1.192 


1.043 


—o.888 
0.723 
0.§31 


—o. 306 
—0.041 
+0.270 


+0.618 


I.392 


+1.771 
2.101 


2.335 


+2.424 
2.313 
1.969 


+1.398 
+0.654 
—0.163 


0-933 


Midnight. 


60 41.11 
60 33.10 
60 11.40 


59 39.50 
59 1.31 
58 20.44 


57 39-73 
57 1.00 


56 25.32 


55 53-14 
55 24.54 
54 59.52 


54 38.22 
54 20.89 
54 8.17 


54 0.86 
53 59-92 
54 6.43 


54 21.30 
54 45.26 
55 18.66 


56 1.11 
56 51.43 
97 47-33 


58 45.30 
59 40.57 
60 27.59 
61 0.97 
61 16.60 
61 12.74 


60 50.50 


Diff. for 
rt Hour. 





—0.179 


+0.805 


1.195 
1.585 


+1.945 
2.233 
2.402 


+2.396 
2.170 
1.710 


+1.042 
+0.248 


—o.562 


—1.266 


UPPER TRANSIT. 


41 


AGE. 








40 APRIL, 1915. 


AT GREENWICH MEAN NOON. 


Mean Time of 
Sidereal Noon. 








ale THE SUN’S 

25 ce Logarithm of the {pj 

8 8 38 True Longitude. Radius Vector of Dif for 
aA F3 . Latitude. the Earth. 

d 

Ij; Off 10 41 22.3 — 0.37 | 9.999 7495 |+52-6 
2| 92] II 40 31.6 0.42 | 9.999 8761 | 52.9 
3 | 931 12 39 39.1 0.44 | 0.000 0032 | 53.1 
4]|/ 94] 13 38 44.8 — 0.42 | 0.000 1308 |+53.2 
5 | 95] 14 37 48.7 0.37 | 0.000 2586 | 53.2 
6; 96] 15 36 50.9 0.30 | 0.000 3864 | 53.2 
71 9741 16 35 51.4 —O.19 | 0.000 5140 |+53.1 
8 | 98] 17 34 50.1 — 0.07 | 0.000 6414 | 52.9 
9| 99] 18 33 47.1 +0.06 | 0.000 7683 | 52.7 
10 | 100] I9 32 42.2 +0.19 | 0.000 8946 |+52.4 
It | 101 | 20 31 35.6 0.31 | Q.00OI 0202 | 52.1 
I2 | 102] 21 30 27.1 0.44 | 0.001 1449 | 51.8 
13 | 103] 22 29 16.8 + 0.53 | 0.001 2686 /+51.4 
14 | 104] 23 28 4.4 0.61 | 0.001 3914 | 50.9 
15 | 105] 24 26 50.1 0.67 | 0.001 5132 | 50.5 
16 | 106] 25 25 33.8 +0.70 ] 0.001 6339 |+50.1 
17 | 107] 26 24 15.4 0.70 | 0.001 7536 | 49.7 
18 | 108] 27 22 54.9 0.68 | 0.001 8723 | 49.2 
I9 | 109] 28 21 32.2 +0.64 | 0.001 9900 |+48.8 
20 | 110] 29 20 7.5 0.57 | 0.002 1067 | 48.4 
21 | 111 f 30 18 40.5 0.48 | 0.002 2225 | 48.1 
22 | 112] 31 17 I1.4 +0.36 | 0.002 3375 ea7-7 
23 | 1131 32 15 40.2 0.23 | 0.002 4517 | 47-4 
24/114] 33 14 6.7 +0.10 | 0.002 5652 | 47.2 
25 | 115] 34 12 31.1 — 0.03 | 0.002 6782 |+47.0 
26 | 116] 35 I0 53.4 0.15 | 0.002 7906 | 46.8 
27/1171 36 9 13.7 0.25 | 0.002 9027 | 46.6 
28 | 118 f 37 7 32.0 — 0.33 | 0.003 0144 |+46.5 
29} 119] 38 5 48.3 0.38 | 0.003 1259 | 46.4 
30 | 120] 39 4 2.9 0.40 | 0.003 2371 | 46.3 
31 | 121 [ 40 2 15.8 — 0.38 | 0.003 3479 4-46. 


h m 


23 
23 
23 


23 
23 
23 


22 
22 
22 


22 
22 


22 
22 
22 


22 
22 
22 


22 
22 
22 


21 
21 
21 


21 
21 
2I 


21 
21 
21 


21 


21 
17 
13 


46 


34 
31 
27 


23 


s 
6.61 
10.70 
14-79 


18.89 
22.98 
27.07 


31.16 
35-25 
39-35 


43-44 
47-53 
51.62 


55-71! 
59.80 


3-90 


7-99 
12.08 © 
16.17 | 


20.26 
24-35 
28.44 


32-53 
36.62 


40.72 


44.81 
48.90 
52-99 


57.08 


1.17 
5.26 


9-35 





Norg.— The longitudes in the column 4 are referred to the true equinox of their own date, while 
those in the column 1’ are referred to the mean equinox of the beginning of the Besselian 
- fictitious year. 


Diff. for 1 Hour, 
—9?.8296. 
(Table IT.) 


Day of the Month. 


Ww me 


Ge 


NG 


Io 
Il 
12 


13 
14 
15 


16 


17 
18 


19 
20 
21 


22 
23 
24 


25 
26 


27 


28 
29 
30 


3! 


SEMIDIAMETER. 

Noon. Midnight. 
16 33.2 | 16 33.7 
16 33.2 | 16 31.5 
16 29.0 | 16 25.6 
16 21.6 | 16 16.9 
16 11.9} 16 6.5 
16 1.0 | I1§ 55.4 
15 49-8 | 15 44.3 
15 38.9 | 15 33-7 
15 28.8 | 15 24.0 
15 19.5 | 15 15.2 
15 11.2 | 15 7.4 
15 3-9] 15 0.6 
14 57-6 | 14 54.8 
14 52.3 | 14 50.1 
14 48.2 | 14 46.6 
14 45-4 | 14 44.6 
14 44-3 | 14 44-4 
14 45.0 | 14 46.2 
14 47-9 | 14 50.2 
14 53-2 | 14 56.8 
1§ 1.00/15 5.8 
15 11.3 | 15 17.4 
15 24.0 | I§ 31.1 
15 38.6 | 15 46.4 
15 54.3 | 16 2.2 
16 9.9 | 16 17.2 
16 24.0 | 16 30.0 
16 35.1 | 16 39.1! 
16 41.9 | 16 43.4 
16 43.5 | 16 42.3 
16 39.9 ! 16 36.3 


APRIL, 1915. 
GREENWICH MEAN TIME. 


HORIZONTAL PARALLAX. 


Noon. 


60 39.21 
60 39.00 
60 23.76 


59 56.49 


59 20.95 
58 41.01 


57 59-93 
57 20.03 
56 42.74 


56 8.78 
55 38.40 
55 11.57 


54 48.40 
54 29.02 
54 13.91 


54 3.78 
53 59-53 
54 2.18 


54 12.77 
54 32.11 
55 9.79 


55 38.80 
56 25.40 
57 18.87 


58 16.33 
59 13.61 
60 5.46 


60 46.29 


61 11.17 
61 17.11 


61 3.74 


THE MOON’S 


Diff. for 
: Hour. 





+0.329 
—0.338 
0.910 


—1.336 


1.598 
1.708 


—1.699 
1.616 


1.487 


—1.341 
1.192 


1.043 


—o.888 
0.723 
0.531 


—0.300 
—0.041 
+0.270 


+0.618 
0.998 
1.392 


+1.771 
2.101 


2-335 


+2.424 
2.313 
1.969 


+1.398 


+0.654 
—0.163 


0.933 


Midnight. 


60 41.11 
60 33.10 
60 11.40 


59 39-50 
59 1.31 
58 20.44 


57 39-73 
57 1.00 


56 25.32 


55 53-14 
55 24.54 
54 59.52 


54 38.22 
54 20.89 
54 8.17 


54 0.86 
53 59-92 
54 9.43 


54 21.30 
54 45.26 
55 18.66 


56 1.11 
56 51.43 
57 47-33 


58 45.30 
59 40.57 
60 27.59 
61 0.97 
61 16.60 
61 12.74 


60 50.50 


Diff. for 
t Hour. 





1.670 
1.716 


—1.665 


1.555 
1.416 


—1.266 
1.118 


0.966 


—0.808 
0.631 
0.424 


—0.179 
+0.109 
0.440 


+0.805 


1.195 
1.585 


+1.945 
2.233 
2.402 


+2.396 
2.170 
1.710 


+1.042 
+0.248 


—o.562 


—1.266 


41 


UPPER TRANSIT. | AGE. 


Meridian of | Diff. for 


Greenwich. 


h m 
13 33-5 
14 32.2 
15 34.3 


16 37.9 
17 40.1 
18 38.8 


19 32.7 
20 22.0 


21 7.4 


21 50.3 


22 31.7 
23 12.8 


23 54-5 
F 

O 37.7 

I 23.0 

2 10.7 

3 0.4 

3 51.5 


4 43.0 
5 33-9 


6 23.5 


7 11.6 
7 58.7 


8 45.5 
9 33-2 
10 23.1 


II 16.5 
12 14.4 
13 16.9 


14 22.4 


: Hour. 





16.7 


17.7 
18.7 


19.7 
20.7 


21.7 


22.7 
23.7 
24.7 


25-7 
26.7 


28.7 
0.0 
1.0 


2.0 
3.0 
4.0 


5.0 
6.0 
7.0 


8.0 


9.0 
10.0 


I1.O 
12.0 
13.0 
14.0 
15.0 
16.0 


17.0 
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APRIL, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 








Right Ascension.| for | Declination. 
t Min. 
THURSDAY 1. 
hm 5s s eo oF," 
13 38 12.40 | 2.3588 |S. 15 6 32.1 
13 40 34.10 | 2.3647 1§ 2I 27.1 
13 42 56.16 | 2.3707 15 36 16.6 
13 45 18.58 | 2.3767 I§ 51 0.4 
13 47 41.36 | 2.3827 16 § 38.5 
13 50 4.50 | 2.3887 16 20 10.7 
13 52 28.00 | 2.3947 16 34 36.9 
13 54 51.86 | 2.4008 16 48 56.9 
13 57 16.09 | 2.4069 17 3 10.7 
13 59 40.69 | 2.4230 17:17 18.1 
14 2 5.65 | 2.4192 17 3% 19.0 
14 4 30.98 | 2.4253 17 45 13.2 
14 6 56.68 | 2.4314 17 59 0.7 
14 Q 22.75 | 2.4376 18 12 41.3 
14 II 49.19 | 2.4438 18 26 14.9 
' 14 14 16.00 | 2.4499 18 39 41.4 
14 16 43.18 | 2.4562 18 53 0.6 
14 19 10.74 | 2.4623 19 6 12.5 
14 2I 38.66 | 2.4685 19g 19 16.8 
14 24 6.96 | 2.4747 19 32 13.6 
14 26 35.62 | 2.4808 19 45 2.6 
14 29 4.66 | 2.4870 19 57 43.8 
14 31 34.06 | 2.4931 20 Io 17.0 
14 34 3-83 | 2.4992 |S. 20 22 42.1 
FRIDAY 2. 
14 36 33-96 | 2.sos3 |S. 20 34 59.0 
14 39 4.46 | 2.133 20 47 7.6 
14 41 35.32 | 2.8173 20 59 7.8 
14 44 6.54 | 2.3233 21 10 50.4 
14 46 38.12 | 2.s293 2I 22 42.4 
14 49 19.06 | 2.5353 2I 34 16.6 
14 51 42.35 | 2-sarr 2I 45 42.0 
14 54 14.99 | 2-s469 21 56 58.4 
14 56 47.98 | 2.5327 22 8 5.7 
14 59 21.31 | 2.5584 22 19 3.8 
15 I 54.99 | #-s640 22 29 52.6 
15 4 29.00 | 2.5696 22 40 32.0 
I§ 7 3-34 | 2-S7s2 22 §I 2.0 
15 9 38.02 | 2.5807 23 1 22.4 
15 12 13.02 | 2.5860 23 IT 33.0 
15 14 48.34 | 2-so13 23 21 33.8 
15 17 23.98 | 2.5966 23 31 24.8 
15 I9 59.93 | 2.6018 23 41 5.8 
I§ 22 36.19 | 2.6068 23 50 36.7 
I§ 25 12.75 | 2.6118 23 59 57-4 
1§ 27 49.60 | 2.6167 24 9 7-9 
1§ 30 26.75 | 2.6ars 24 18 8.0 
15 33 4.18 | 2.6261 24 26 57.7 
15 35 41.88 | 2.6307 24 35 36.9 
15 38 19.86 | 2.6353 |S. 24 44 5.6 


iff. 
for 
x Min. 


ve 
14.962 
14.8971 
14.778 
14.683 
14.586 
14.487 
14.385 
14.282 
14.1377 
14.069 
13.959 
13.848 
33-734 
13.618 
13.§01 
13.381 
13.259 
13.335 
13.009 
12.882 
12.752 
12.620 
12.486 


12.350 


12.223 
12.073 
11.932 
12.788 
3x .643 
33.497 
13.348 
12.198 
12.045 
10.892 
10.735 
10.578 
130.420 
10.358 
10.095 
9-932 
9.767 
9-599 
9.430 
9.260 
9.088 
8.925 
8.741 
8.566 
8.389 
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Diff. 
for 
: Min. 





SATURDAY 3. 


hm iss 

1§ 38 19.86 
T§ 40 58.11 
T5 43 36.61 
15 46 15.36 
15 48 54.36 
TS 51 33-59 
I§ 54 13.05 
15 56 52.74 
15 59 32.64 
16 2 12.74 
16 4 53-04 
16 7 33-52 
16 10 14.19 
16 12 55.03 
16 15 36.03 
16 18 17.19 
16 20 58.49 
16 23 39.92 
16 26 21.47 
16 29 3.14 
16 31 44.92 
16 34 26.79 
16 37 8.75 
16 39 50.78 


32.88 
15.04 
57-24 


16 42 
16 45 
16 47 
16 50 39-47 
16 53 21.73 
16 56 4.00 
16 58 46.27 
17 1 28.53 
17 4 10.78 
17. 6 53.00 
17 9 35-18 
17 12 17.31 
17 14 59.38 
17 17 41.38 
I7 20 23.29 
17 23, 5.11 
17 25 46.83 
17 28 28.44 
17 31 9.92 
17 33 $1.27 
17 36 32.48 
I7 39 13-53 
17 41 94-41 
17 44 35-12 
17 47 15.65 


e é os 


8 
2.6353 |S. 24 44 5.6 


2.6396 
2.6438 
2.6479 
2.6519 
2.6558 
2.6596 
2.6633 
2.6667 
2.6700 
2.6732 
2.6763 
2.6793 
2.6820 
2.6847 
2.6872 
2.6894 
2.6915 
2.6935 
2.6954 


2.6999 


24 52 23.6 
25 0 30.8 
25 8 27.2 
25 16 12.7 
25 23 47-3 
25 31 10.8 
25 38 23.2 
25 45 24-5 
25 52 14.6 
25 58 53.4 
26 5 20.8 
26 11 36.9 
26 17 41.5 
26 23 34.6 
26 29 16.2 
26 34 46.2 
26 40 4.6 
26 45 11.4 
26 50 6.5 
26 54 49.8 
26 59 21.4 
27 3 41.2 


a.7orr |S. 27. 7 49.2 
SUNDAY 4. 
2.7022 |S. 27 II 45.4 


2.7030 
2.7036 
2.7041 
2.7044 
2.7045 
2.7044 
2.7043 
2.7039 


2.6880 
2.6855 
2.6838 
2.6799 
2.6770 


27 1§ 29.7 
27:19 2.1 
27 22 22.6 
a7 25 31.3 
27 28 28.1 
27 31 12.9 
27 33 45.8 
27 36 6.8 


27 48 52.8 
27 48 40.0 
27 48 15.6 
27 47 39-5 


2.6738 |S. 27 46 51.9 





for 
xr Min. 


8.38 


8.210 
8 .030 


7-849 


7.668 
7-484 
7-399 
7-114 


6.9238 


6.741 
6.552 
6.363 
6.373 
5.98: 
5.789 
§-597 
§ -403 
§.210 
5.016 
4-820 
4.624 
4-428 
4.232 
4-035 


3.838 
3-639 
3-44! 
3-243 
3-046 
2.847 
2.648 
2.449 
2.251 
2.053 
1.854 
xr .656 
1.458 
1.259 
1.062 
0.865 
0.668 
0.472 
0.275 
=0.079 
+0.316 
0.310 
0.504 
0.697 
0.889 





VI. APRIL, 1915. 43 
GREENWICH MEAN TIME. 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 






































22 | 19 44 41.53 | 2.3984 24 0 2.7 
33 | 19 47. 5.21 | 2.3908 23 §1 28.9 
24 | 19 49 28.43 | 2.3832 |S. 23 42 47.3 


8.497 | 22 | 21 31 19.23 | 2.0588 IS 9Q 42.5 | 13.028 
8.628 | 23 | 2% 33 22.58 | 2.0530 14 §6 39.6] 13.077 
8.758 ] 24 | 21 35 25.59 | 2.0473 S. 14 43 33-3 | 13.133 


ro Ascension| ‘for | Declination. | Yor’ fHour.|Right Ascension| “tit Dectination. | for’ 
r Min. 1 Min. t Min. t Min. 
MONDAY s. WEDNESDAY 7. 
hm is s | °° f *% " hm is 's eo oF ” 
© | 17 47 15.65 | 2.6738 S. 27 46 51.9 | 0.889 © | 19 49 28.43 | 2.3832 |S. 23 42 47.3 | 8.758 
t | 17 49 55.98 | 2-6705/ 27 45 §2.8| 1.082] x | 19 51 51.19 | 2.3756| 23 33 58.0| 8.885 
2 | 17 §2 36.11 | 2.6670 27 44 42.1 | 1.273 2 | 19 54 13.50 | 2.3680 23 25 41.2 9.018 
3 | 17.55 16.02 | 2.6633 27 43 20.0] 1.463 3 | 19 56 35.35 | 2.3603 | 23.15 56.7] 9.135 
4 | 17 57 55.71 | 2.6s05 ; 27 45 46.5 | 1.653 41 19 58 56.74 | 2.3827 23 6 44.9 | 9.258 
§ | 18 © 35.16 | 2.6ss5 27 40 1.7] 1.842 § | 20 1 17.67 2.3450 22 §7 25.8] 9.379 
6] 18 3 14.37 | 2-65 | 27 38 5.6 | 2.029f 6 | 20 3 38.14 | 2.3374 22 47 59.41 9.499 
7 | 18 § §3.34 | 2.6673 27 35 58.2 | 2.2167 7 | 20 5§ 58.16 | 2.3298 22 38 25.9 | 9.617 
8 | 18 8 32.05 | 2.6428 27 33 39-7 | 2-401 8 | 20 8 17.72 | 2.3222 22 28 45.4 9.733 
9 | 18 11 10.48 | 2.6383 | 27 31 10.1 | 2.5865} g | 20 10 36.82 | 2.3146 22 18 57.9; 9.848 
10 | 18 13 48.64 | 2.6337 27 28 29.4 | 2.770] 10 | 20 12 §5.47 | 2.3070 22 9 3.6 | 9.961 
1r | 18 16 26.52 | 2.6288 27 25 37.7 | 2-953 | 11 | 20 15 13.66 | 2.2903 21 59 2.6 10.073 
12 | 18 19 4.10! 2.6238 27 22 35.1 | 3.134] I2 | 20 17 31.39 | 2.2918 21 48 54.9 | 10.183 
13 | 18 21 41.38 | 2.6188 | 27 19 21.6] 3.315 | 13 | 20 19 48.68 | 2.2843 21 38 40.7 | 10.29% 
14 | 18 24 18.35 | 2.6235 27 15 §7.3 | 3-494] 14 | 20 22 5.51 | 2.2768 21 28 20.0 | 10.398 
15 | 18 26 55.00 | 2.6082 | 27 12 22.3 | 3.672] 15 | 20 24 21.89 | 2.2693 | 21 17 53.0! 10.503 
16 | 18 29 31.33 | 2.6028 27 8 36.7 | 3.848 | 16 | 20 26 37.82 | 2.2618 2 7 19.7 | 10.606 
17 | 18 32 7.33 | 2-s972 27 4 40.5 | 4.025 | 17 | 20 28 53.31 | 2.2544 20 56 40.3 ' 10.708 
18 | 18 34 42.99 | 2.sor4 27 © 33-7 | 4.199 | 18 | 20 31 8.35 | 2.2470 20 45 54.8 | 10.808 
19 | 18 37 18.30 | 2.5856 206 56 16.6 | 4.372 | 19 | 20 33 22.95 | 2.2397 20 35 3.3] 10.907 
20 | 18 39 53.26 | 2.5797 26 51 49.1 | 4.543 | 20 | 20 35 37.11 | 2.2323 20 24 6.0! 11.004 
az | 18 42 27.86 ! 2.5737 26 47 11.4 | 4.714] 22 | 20 37 50.83 | 2.2250 20 13° 2.8] x1.10r 
22 | 18 45 2.10 | 2.5676 26 42 23.4 | 4.884 | 22 20 40 4.1L | 2.2177 20 1 53-9 12.194 
23 | 18 47 35.97 | 2-s6r3 |S. 26 37 25.3 | s.os2 | 23 | 20 42 16.95 | 2.2104 |S. 19 50 39.5 | 11.287 
TUESDAY 6. THURSDAY 8. 

© | 18 50 9.46 | 2-ssao [S. 26 32 17.2 | 5.218] © | 20 44 29.36 | 2.2033 |S. 19 39 19.5 | 11.378 
t | 18 52 42.56 | 2.548s 26 26 59.2 | 5.383 I | 20 46 41.34 | 2.1962 19 27 §4.1 | 11.468 
2 | 18 55 15.28 | 2.5420 26 21 31.3 | 5.s46 9 2 | 20 48 52.90 | 2.1891 1g 16 23.4 | 11.556 
3 | 18 57 47.60 | 2.5353 26 15 53.7 | s.708f 3 | 20 Sf 4.03 | 2.1820 IQ 4 47.4] 11.643 
4| 19 0 19.52 | 2.5287 26 10 6.3 | 5.869] 4 | 20 53 14.74 | 2.1750 18 53 6.2] 11.728 
§ | 19 2 §1.04 | 2.5219 26 4 9.4 | 6.02] 5§ | 20 55 25.03 | 2.1681 18 41 20.0 | 11.812 
6/19 § 22.15 | 2.sxsz 25 58 3.0/ 6.185 | 6 | 20 57 34.91 | 2.1612 18 29 28.8 | 11.894 
7119 7 52.85 | 2.5083 25 51 47.2 | 6.342 7 | 20 59 44.37 | 2.1543 18 17 32.7 | 11.975 
8 | 19 10 23.14 | 27-5083 25 45 22.0 | 6.407# 8 | 23 I 53.42 | 2.1475 18 § 31.8] 12.054 
9 | 19 12 53.00 | 2.4942 25 38 47.6 | 6649] 9g | 21 4 2.07 | 2.1408 17 §3 26.2 | 12.132 
to | 19 15 22.44 | 2.4872] 25 32 4.1 | 6.801] 10 | 21 6 10.32 | 2.1342 | 17 41 16.0] 12.208 
11 | 19 17 §1.46 | 2.4800 25 2§ 11.5 | 6.952 f§ rx | 2x 8 18.17 | 2.1275 17 29 1.2 | 12.28% 
12 | 19 20 20.04 | 2.4727 25 18 9.9 | 7.100 J 12 | 21 10 25.62 | 2.1209 17 16 41.9 | 12.358 
13 | 19 22 48.18 | 2.4654 25 10 §9.5 | 7.247 | 13 | 2% 12 32.68 | 2.2345 17 4 18.3 | 12.429 
14 | 19 25 15.89 | 2.4582 25 3 40.3 | 7-393 | 14 | 22 14 39.36 | 2.1081 16 51 50.4} 12.501 
IS | 19 27 43.16 | 2.4508 24 §6 12.4] 7.536] 15 | 21 16 45.65 | 2.1017 16 39 18.2 | 12.570 
16 | 19 30 9.99 | 2.4434 24 48 36.0 | 7.678] 16 | 21 18 51.56 | 2.0953 16 26 42.0 | 12.638 
17 | 19 32 36.37 | 2.4359 24 40 §1.1 | 7.818] 17 | 21 20 57.09 | 2.089% 16 14 1.7 | 12.705 
18 | 19 35 2.30 | 2.4285 24 32 57.8 | 7.958] 18 | 21 23 2.25 | 2.0829 16 1 17.4] 12.9770 
19 | 19 37 27-79 | 2-4210 24 24 56.2 | 8.095 | 19 | 21 25 7.04 | 2.0768 15 48 29.3 | 12.833 
20 | 19 39 §2.82 | 2.4134 24 16 46.4 | 8.231 | 20 | 21 27 11.47 | 2.0708 15 35 37-4 | 12.896 
2I | 19 42 17.40 | 2.4059 24 8 28.5 | 8.364] 21 | 2£ 29 15.53 | 2.0647 | .15 22 41.8 | 12.958 


APRIL, 1915. 
GREENWICH MEAN TIME. 


VII. 





Hour. 


CON Aum AGW DH O 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 








Right Ascension. for Declination. 
t Min 
FRIDAY 9. 
h m s 8 e td o 
2I 35 25.59 | 2.0473 |S. 14 43 33-3 
21 37 28.25 | 2.0415 14 30 23.6 
21 39 30.57 | 2.0358 14 17 10.6 
2I 41 32.5§§ | 2.0303 14 3 54-3 
21 43 34.20 | 2.0248 13 50 34.8 
2I 4§ 35-53 | 2-0%04 13 37 12.2 
2I 47 36.53 | 2.0240 13 23 46.6 
2I 49 37-21 | 2.0088 13 10 18.0 
2I 51 37-58 | 2.0036 12 56 46.6 
21 53 37-64 | 1.9984 12 43 12.4 
21 55 37-39 | 1-9933 12 29 35-4 
21 57 36.84 | 1.9883 12 I§ 55.7 
21 59 35-99 | 5.9834 12 2 13.5 
22 1 34.85 | 1.9786 1x 48 28.8 
22 3 33-42 | 1.9738 II 34 41.6 
22 § 31.71 | 1.9693 II 20 52.1 
22 7 29.73 | 1.9647 II7 0.3 
22 9 27.47 | 1.9601 10 53 6.2 
22 II 24.94 | 1.9556 10 39 (9-9 
22 13 22.14 | 1.9531 10 25 11.6 
22 I5 19.08 | 1.9469 IO II I1.2 
22 17 15.77 | 1.9438 957 88 
22 I9 12.21 | 1.9386 9 43 4.6 
22 21 8.40 | x.9345 |S. 9 28 58.5 
SATURDAY 1o. 
22 23 4.35 | 1.9305 |S. 9 14 50.6 
22 25 0.06 | 1.9266 9 0411 
22 26 55.54 | 1.9228 8 46 29.9 
22 28 50.79 | 1.9190 8 32 17.2 
22 30 45.82 | 1.9153 8 18 2.9 
22 32 40.63 | 3.9117 8 3 47.2 
22 34 35.22 | 1.908: 7 49 30.1 
22 36 29.60 | 1.9047 7 35 11.7 
22 38 23.78 | 1.90%3 7 20 52.0 
22 40 17.76 | 1.8980 7 6 31.2 
22 42 11.54 | 1.8948 6 52 9.2 
22 44 5§.13 | 1.8916 6 37 46.1 
22 45 58.53 | 1.8885 6 23 22.0 
22 47 51.75 | 1.8856 6 8 57.0 
22 49 44.80 | 1.8897 5 §4 31.1 
22 51 37-67 | 1.8798 § 40 4.3 
22 §3 30.37 | 1.8770 5 25 36.8 
22 55 22.91 | 1.8743 5 1r 8.6 
22 57 15.29 | 1.8717 4 56 39.7 
22 59 7-51 | 1-860x 4 42 10.2 
23 0 59.58 | 1.8667 4 27 40.2 
23 2 51.51 | 1.8643 413 9-7 
23 4 43.30 | 1.8620 3 58 38.8 
23 6 34.95 | 1.8597 344 7-5 
23 8 26.46 | 1.8875 IS. 3 29 35-9 





Diff. 
for Hour. 
r Min. 
on 

13.333 ° 
13.189 I 
13.2344 2 
13.298 3 
13.35 4 
13.401 5 
13.451 1 6 
13.00 | 7 
13.5471 8 
13.393 9 
33.639 | IO 
13.683 [| IT 
13.724 § I2 
313.766 J 13 
13.806 | I4 
13.844 7 I5 
13.883 16 
13.920 | 17 
13.955 18 
13.989 | I9 
14.023 | 20 
34.055 | 21 
14.086 [| 22 
314.117 | 23 
14.145 .° 
14.273 I 
14.199 2 
14.235 3 
14.250 4 
14.273 § 
14.296 6 
14.318 7 
14.338 8 
14-357 9 
14.376 | IO 
14.393 | IL 
14.409 § I2 
14-424 I3 
14-439 § 14 
14-483 J 15 
14.464 16 
14.476 | 17 
14.487 | 18 
14.496 | IQ 
14.504 | 20 
14.513 f 21 
14.518 | 22 
14-524 | 23 
14.928 | 24 








nish Ascension | Tor | Dectination. 
| t Min. 
SUNDAY 11. 
h m $ 8 e o oe 
23 8 26.46 | 1.8575 [S. 3 29 35-9 
23 10 17.85 | 1.8sss 315 4.1 
23 12 9.12 | 1.8534 3 0 32.0 
23 14 0.26 | 1.85x4 2 45 59.8 
23 IS 51.29 | 1.8496 2 31 27.6 
23 17 42.21 | 1.8478 2 16 55.3 
23 19 33.03 | 1.8461 2 2 23.1 
23 21 23.74 | 1.8444 I 47 50.9 
23 23 14.36 | 1.8429 I 33 18.9 
23 25 4.89 | 1.8413 1 18 47.0 
23 26 55.32 | 1.8399 I 415.4 
23 28 45.68 | 1.8386 © 49 44.1 
23 30 35.95 | 1.8373 © 35 13.2 
23 32 26.15 | 1.8361 © 20 42.7 
23 34 16.28 | 1.8349 |S. © 6 12.6 
23 36 6.34 | 1.8338 IN. o 8 17.0 
23 37 50.34 | 1.8398 © 22 46.0 
23 39 46.28 | 1.8318 © 37 14.4 
23 41 36.16 | 1.8310 © SI 42.1 
23 43 26.00 | 1.8303 r 6 9.1 
23 45 15.79 | 1.8995 I 20 35.3 
23 47 5-54 | 1.8288 135 0.7 
23 48 55.25 | 1.8983 I 49 25.2 
23 50 44.93 | 1.8278 IN. 2 3 48.8 
MONDAY 12. 
23 52 34.58 | 1.8273 IN. 2 18 31.4 
23 54 24.20 | 1.8268 32 32.9 
23 56 13.80 | 1.8266 2 46 53.4 
23 58 3.39 | 1.8263 3 1 12.7 
23 59 52.96 | 1.8261 3 15 30.8 
© I 42.53 | 1.826r 3 29 47-7 
© 3 32.09 | 1.8260 344 3-3 
© § 21.65 | 1.8260 3 58 17.5 
© 7 11.21 | 1.8260 4 12 30.4 
© 9 0.77 | 1.8261 4 26 41.8 
© 10 50.35 | 1.8264 4 40 51.7 
© 12 39.94 | 1.8368 455 90.1 
© 14 29.56 | 1.8271 § 9 68 
© 16 19.20 | 1.8275 5 23 11.9 
0 18 8.86 | 1.8279 5 37 15.3 
© 19 58.55 | 1.8285 5 51 16.9 
© 21 48.28 | 1.829: 6 5 16.8 
© 23 38.05 | 1.8298 6 19 14.8 
© 25 27.86 | 1.8305 6 33 10.9 
© 27 17.71 | 1.8313 6 47 5.0 
© 29 7.62 | 1.8301 7 © 57.2 
© 30 57.57 | 1.8333 7 14 47.3 
© 32 47.58 | 1.8340 7 28 35.3 
© 34 37-65 | 1.8350 7 42 21.2 
© 36 27.78 | 1.8361 IN. 7 55 4.8 


for 
x Min. 





oe 


34.538 


14-533 


14-536 
14-$37 
14.538 
14-538 
14-537 


4-S35 | 


14-533 
14-529 
14.$24 
14-518 
14-§%2 
14-05 
14.498 
14-488 
14-478 
14.468 
14-456 
14-443 
14-430 
34-416 
14-401 
14.385 


54.368 


14.390 


14.33! 
14.31! 
14.291 
14.27! 
14.248 
14.236 
14.203 
14.198 
14.153 
14.126 
14.098 
14.07! 
14.042 
14.018 
13.983 
33-951 
13.918 
13 .886 
13.853 

13.838 

13.783 

13.746 

13.708 
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APRIL, 1915. 


GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 





Declination. 
x Min 
TUESDAY 13. 
h m 3 3 e 9 ow 
© 36 27.78 | 1.8361 IN. 7 56 4.8 
@ 38 17.98 | 1.8373 8 9 46.2 
© 40 8.25 | 1.8385 8 23 25.3 
© 41 58.60 | 1.8398 8 37 2.1 
© 43 49.02 | 1.84rz 8 50 36.4 
© 45 39-53 | '-84as 9 4 83 
© 47 30.12 | 1.8439 9 17 37-8 
© 49 20.80 | 1.8454 931 4.7 
© SI 11.57 | 1.8469 9 44 28.9 
© 53 2.43 | 1.8485 9 57 50.6 
© 54 53-39 | %-8s02 IO IX 9.§ 
© 56 44.45 | 1.8519 10 24 25.7 
© 58 35.62 | 1.8537 10 37 39.1 
I 0 26.89 | 1.8sss 10 50 49.6 
1 2 18.28 | 1.8574 It 3 §7.3 
I 4 9.78 | 1.8593 Ir 17 2.0 
I 6 1.40 | 1.8613 IL 30 3.7 
I 7 §3-13 | 1.8633 II 43 2.4 
IQ 44.99 | 1.86s4 II §§ 57.9 
I IL 36.98 | 1.8676 12 8 50.3 
I 13 29.10 | 1.8698 12 21 39.6 
I 1§ 21.35 | 1.8719 12 34 25.6 
I 17 13.73 | 1.8742 12 47 8.3 
119 6.25 | 1.8766 IN. 12 59 47.7 
WEDNESDAY 14. 
X20 58.92 | 1.8790 [N. 13 12 23.6 
I 22 §1.73 | 1.8814 13 24 56.1 
1 24 44.69 | 1.8838 13 37 25.1 
X 26 37.79 | 1.8863 13 49 50.6 
I 28 31.05 | 1.8889 14 2 12.5 
I 30 24.46 | 1.8915 14 14 30.8 
I 32 18.03 | 1.8943 14 26 45.4 
I 34 11.77 | 1.8970 14 38 56.2 
1 36 5.67 | 1.8997 14 §I 3.3 
I 37 59-73 | t-9024| 15 3 6.5 
I 39 53-96 | t-90s3| 15 15 5.9 
I 4I 48.36 | 1.908: 15 27 1.3 
I 43 42.93 | t.9r10 15 38 52.7 
I 4§ 37-68 | 1.9139 I§ 50 40.1 
I 47 32.60 | 1.9169 16 2 23.4 
I 49 27.71 | 1.9200 16 14 2.6 
I §I 23.00 | 1.9230 16 25 37.6 
I §3 18.47 | 1.9262 16 37 8.3 
I §5 14.13 | 1.9293 16 48 34.8 
I 57 9-98 | 1.9323 16 59 56.9 
I 59 6.01 | r.9355 17 II 14.7 
2 I 2.24] 1.9388 17 22 28.0 
2 2 58.66 | 1.9420 17 33 36.9 
2 4 §5.28 | 1.9453 17 44 41.4 
2 6 52.10 | 3.9486 IN. 17 55 41.0 


oe 
13.708 
13.673 
13.633 
13.593 
13.$52 
13.$12 
13.470 
13.426 
13.383 
13.338 
13.293 
13.247 
13.199 
13.152 
23.103 
13 .0$3 
13.003 
12.952 
12.899 
12.847 
12.994 
12.739 
12.684 
22.628 


2.570 
12.§13 
12.454 
32.395 
12.335 
12.374 
12.232 
12.349 
12.086 
12.032 
II .9S7 
11.890 
r1 .823 
11.756 
rr .688 
tz .618 
11.548 
13.477 
13.405 
tI .333 
11.259 
1r.18s5 
Ir.t10 
13.034 











45 








Diff. . Diff. 

for fHour.|/Right Ascension.| for Declination. for 
r Min. x Min. z Min. 

THURSDAY 1s. 

h m 8 3 ; e ’ LAA | sa 
©{ 2 6 §2.10 | 1.9486 IN. 17 55 41.0 10.958 
I 2 8 49.11 | 1.9539 18 6 36.1 | 10.880 
2 2 10 46.33 | 1.95853 18 17 26.6 | 10.802 
3 2 12 43.75 | 1.9887 18 28 12.3 | 10.723 
4 | 2 14 41.37 | 1.962: 18 38 53.3 | 10.643 
5 2 16 39.20 | 1.9656 18 49 29.4 | 10.562 
6 2 18 37.24 | 1.9691 19 © 0.7 | 10.481 
9 2 20 35.49 | 1.9726 IQ 10 27.1 | 10.398 
8 2 22 33.95 | 1.9761 19 20 48.4 | 10.314 
9 2 24 32.62 | 1.9796 19g 33 4.8] 10.232 
10 | 2 26 31.50 | 1.9831 19 41 16.1 | 10.146 
II 2 28 30.59 | 1.9867 | 19 51 22.3 | 10.060 
I2 2 30 29.90 | 1.9903 20 I 23.3 9.973 
13 2 32 29.43 | 1.9939 20 II 19.1 | 9.886 
14 2 34 29.17 | 1.9978 20 2r 9.6] 9.798 
15 2 36 29.13 | 2.00%2 20 30 54.9 | 9.710 
16 | 2 38 29.31 | 2.0048 20 40 34.8 | 9.620 
17 2 40 29.71 | 2.0085 20 §0 9.3 9.529 
18 | 2 42 30.33 | 2.0%02 20 59 38.3 | 9.438 
19 | 2 44 31.17 | 2.0258 23 9 1.8] 9.346 
20 2 46 32.23 | 2.0196 21 18 19.8 | 9.253 
a1 2 48 33.52 | 2.0233 2I 27 32.2] 9.159 
22 2 50 35.03 | 2.0270 21 36 38.9 | 9.065 
23 | 2 §2 36.76 | 2.0307 IN. 21 45 40.0] 8.970 

FRIDAY 16. 

o | 2 54 38.71 | 2.0344 |N. 2r 54 35.3 | 8.873 
I 2 56 40.89 | 2.0382 22 3 24.8 8.977 
2 2 §8 43.29 | 2.0418 22 12 8.5] 8.68 
3 | 3 © 45.91 | 2.0456 22 20 46.4] 8.58 
4 3 2 48.76 | 2.0493 22 29 18.3 8.483 
5 3. 4 §1.83 | 2.0330 22 37 44.3 8.383 
6] 3 6 §§.12 | 2.0568 22 46 4.2] 8.282 
7 | 3 8 58.64 | 2.0605 22 54 18.1 | 8.180 
8 | 3 11 2.38 | 2.0642 23 225.8 | 8.078 
9 | 3 13 9.34 | 2.0678 23 10 27.4 | 7.976 
10 | 3. I§ 10.52 | 2.0716 23 18 22.9 | 7.873 
It 3 17 14.93 | 2.0783 23 26 12.1 7.768 
12 3 19 19.56 | 2.0790 23 33 55.0 | 7.663 
13 3 21 24.41 | 2.0826 23 41 31.6] 7.587 
14 | 3 23 29.47 | 2.0863 23 49 1.8] 7.450 
15 | 3 25 34.76 | 2.0899 23 56 25.6] 7.343 
16 3 27 40.26 | 2.0935 24 3 43-0 | 7.236 
17 | 3 29 45.98 | 2.0971 24 10 53.9 | 7.127 
18 | 3 31 51.91 | 2.1007 24 17 58.2] 7.017 
19 | 3 33 $8.06 | 2.1043 24 24 55.9 | 6.907 
20 3 36 4.42 | 2.1078 24 31 47.0] 6.797 
21 | 3 38 10.99 | 2.1213 24 38 31.5 | 6.686 
22 3 40 17.77 | 2.1148 24 45 9-3 6.573 
23 3 42 24.76 | 2.1183 24 51 40.3 | 6.460 
24 | 3 44 31.96 | 2.1218 N.24 58 4.5 | 6.347 


%0.958 
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APRIL, 1915. 
GREENWICH MEAN TIME. 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Right Ascension. 


for. 
3 Min. 





Declination. 


SATURDAY 17. 


e : ” 


m s s 
44 31.96 | 2.1218 IN. 24 58 4.5 


H&hrh hh dA AH AWWWW WW WD W DE 
- 
Ww 
fo) 
oo 
- 


4 29 47-47 
4 31 58.68 


4 34 10.05 


4 36 21.56 
4 38 33-21 
4 40 45.01 
4 42 56.94 
445 9.01 
4 47 21.21 
4 49 33-54 
5i 45-99 
53 58.56 
56 11.24 
58 24.04 
© 36.94 
2 49-95 
5 3.06 
7 16.27 
9 29-57 
Ir 42.96 
13 56.43 
16 9.98 
18 23.61 
5 20 37.32 
5 22 51.09 
5 25 4-93 
5 27 18.83 
5 29 32.78 


MAanAaAaarmnrard h hb 


2.1252 
2.1285 
2.1318 
2.13352 
2.3385 
2.1418 
2.1449 
2.1481 
2.1§%3 
2.1843 
2.1574 
2.1605 
2.1634 
2.1663 
2.14693 
201722 
2.1749 
2.3777 
2.1804 
2.183% 
2.1856 
2.1882 


25 4 21.9 
25 10 32.4 
25 16 36.0 
25 22 32.7 
25 28 22.4 
25 34 §-1 
25 39 40-7 
25 45 9-3 
25 59 30.7 
25 55 45-0 
26 0 52.1 
26 5§ 51.9 
26 10 44.5 
26 15 29.7 
26 20 7.6 
26 24 38.2 
26 29 1.4 
26 33 17.1 
26 37 25.4 
26 41 26.2 
26 45 19.5 
26 49 5.2 


2.1907 IN. 26 52 43.3 
SUNDAY 18. 
a.1930 IN. 26 56 13.9 


2.1954 
2.1978 
2.2000 
2.2023 
2.2044 
2.2065 
2.2085 
2.2104 
2.2123 
2.2142 
2.2159 
2.2197 
2.2193 
2.2209 


2.2226 


2.2238 
2.2252 
2.2265 
2.2278 
2.2290 
2.2302 
2.2312 
2.232% 


26 59 36.8 
27 2 §2.1 
27, 5 59-7 
27. 8 59.6 
27 It 51.7 
27 14 36.1 
27 17 12.7 
27 19 41.5 
27 22 2.5 
27 24 15.6 
27 26 20.9 
27 28 18.3 
27 30 7.8 
27 31 49.4 
27 33 23.1 
27 34 48.8 
27 36 6.5 
27 37 16.3 
27 38 18.1 
27 39 11.8 
27 39 57.6 
27 4° 35-3 
27 4% 4.9 


2.2329 IN. 27 41 26.5 





I 


6.347 
6.233 
6.118 
6.003 
5-887 
5-770 
5-653 
5-535 
$-437 
5.298 
5.178 
5.058 
4-937 
4-815 
4-693 
4-571 
4-448 
4-334 
4.200 
4.076 
3-951 
3.825 
3-698 
3-573 


3-446 
3-319 
3-191 
3.063 
2.933 
2.804 
2.675 
2.545 
2.415 
2.284 
2.153 
2.023 
1.891 
1.759 
r.628 
1.495 
1.364 
1.229 
1.097 
0.963 
0.829 
0.696 
0.561 
0.427 
0.293 


Diff. 
for Hour. 
Min. 


Oo ON Anh W HO HH O 


I2 








Right Ascension.| for | Declination. 
x Min 
MONDAY io. 
hm “°s 8 . oF" 
5 29 32.78 | 2.2329 IN. 27 41 26.5 
5 31 46.78 | 2.2338 27 41 40.0 
5 34 0.83 | 2.2346 27 41 45.5 
5 36 14.93 | 2.2353 27 4% 42.9 
5 38 29.07 | 2.2359 27 41 32.2 
§ 40 43.24 | 2.2364 27 41 13.3 
5 42 57.44 | 2.2369 27 40 46.4 
5 45 11.67 | 2.2373 27 40 II.4 
§ 47 25.92 | 2.2377 27 39 28.3 
5 49 40.19 | 2.2379 27 38 37.0 
5 51 54.47 | 2.2381 | 27 37 37.6 
5 54 8.76 | 2.2383 27 36 30.1 
5 56 23.06 | 2.2383 27 35 14.5 
5 58 37.36 | 2.2383 | 27 33 50.8 
6 © 51.66 | 2.2383 27 32 18.9 
6 3 5.95 | 2.238: 27 30 38.9 
6 5 20.23 | 2.2379 27 28 50.8 
6 7 34.50 | 2.2377 27 26 54.6 
6 9 48.75 | 2.2373 27 24 50.3 
6 12 2.98 | 2.2369 27 22 37.9 
6 14 17.18 | 2.2364 27 20 17.3 
6 16 31.35 | 2.2359 27 17 48.7 
6 18 45.49 | 2.2353 27 15 12.0 
6 20 59.59 | 2.2347 IN. 27 12 27.2 
TUESDAY 20. 
6 23 13.65 | 2.2340 'N.27 9 34.3 
6 25 27.67 | 2.2333 27 6 33.4 
6 27 41.64 | 2.2383 27 3 24.4 
6 29 55.55 | 2.2324 27 0 7.3 
6 32 9.41 | 2.2305 | 26 56 42.2 
6 34 23.21 | 2.2295 26 53 9.1 
6 36 36.95 | 2.2284 26 49 28.0 
6 38 50.62 | 2.2273 26 45 38.9 
6 41 4.22 | 2.2261 26 41 41.8 
6 43 17.75 | 2.2248 26 37 36.7 
6 45 31.20 | 2.2236 26 33 23.7 
6 47 44.58 2.2223 26 29 2.7 
6 49 57.87 | 2.2208 26 24 33.8 
6 §2 11.08 2.2194 26 19 §7-0 
6 54 24.20 | 2.2179 206 15 12.3 
6 56 37.23 | 2.2163 26 10 19.7 
6 58 50.16 | 2.2148 26 5§ 19.3 
7 1 3.00 | 2.2132 26 0 I1.0 
7 315-74 | 2.2114 25 54 54-9 
7 § 28.37 | 2.2097 25 49 31.0 
7 7 40.90 | 2.2080 25 43 59-4 
7 9Q 53-33 | 2-2063 25 38 20.0 
7 12 5.65 | 2.2043 25 32 32.9 
7 14 17.85 | 2.2024 25 26 38.0 
7 16 29.94 | 2.2005 IN. 25 20 35.5 





for 
x Min. 


©.393 
o.1s8 
+o .023 
—O.1II 
©.247 
©.3832 
o.536 
©.651 
o.787 
©.9233 
x .0g8 
%.%93 
x.338 
x .463 
r.599 
z.734 
1.869 
2 004 
2.139 
2.275 
2.410 
2.544 
2.679 
2.814 


2.948 
3-083 
3.218 
3-352 
3-485 
3-638 
3-752 
3-885 
4.018 
4-1§2 
4.283 
4-416 
4-548 
4-679 
4-811 
4-942 
$-973 
5.203 
§ -333 
5-463 
5-592 
g.7ar 
5.850 
5-978 
6.105 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 





00 WX AN &W YH HO 


oad 
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come un & GW HN FO 


Ln | 
~ Sree 


~~ 


an 
mn & 
ee ee ee pep et ED ee 
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Sees e2ses 
@ Bm CO WO 





WEDNESDAY 21. 


e ’ ad 


h 
7 16 29.94 | 2.2005 |N. 
7 18 41.91 | 2.1986 
7 20 §3-77 | 23-1967 
723 §-§1 | 2.19467 
7 2§ 17.13 | 2.1926 
7 27 28.62 | 2.1905 
7 29 39-99 | 2.1884 
7 31 51.23 | 2.1863 |. 
134 2.34 | 2.1842 
7 36 13.32 | 2.1819 
7 38 24.17 | 2.1798 
7 40 34-89 | 2.1775 
7 42 45-47 | 32-1753 
7 44 55-92 | 2-1730 
747 6.23 | 2.1707 
7 49 16.40 | 2.1684 
7 51 26.44 | 2.1662 
7 53 36.34 | 2.1638 
7 55 46.10 | 2.1615 
7 57 55-72 | 2.1898 
8 0 5.20 | 2.1568 
8 2 14.54 | 2-1545 
8 4 23.74 | 2.1521 
8 6 32.79 | 2.2497 |N. 
THURSDAY 
8 8 41.790 | 2.1473 N. 
8 10 50.47 | 2.1450 
8 12 §9.10 | 2.1427 
8 1§ 7-59 | 23-1403 
8 17 15.94 | 2.1380 
8 19 24.15 | 2.1356 
8 21 32.21 | 2.1333 
8 23 40.14 | 2.1309 
8 25 47.92 | 2.1286 
8 27 55.57 | 2.1263 
8 30 3.08 | 2.1240 
8 32 10.45 | 2.1217 
8 34 17.68 2.1194 
8 36 24.78 | 2.1172 
8 38 31.74 | 2.1149 
8 40 38.57 2.1137 
8 42 45.26 | 2.1104 
8 44 51.82 | 2.1083 
8 46 58.25 | 2.1061 
8 49 4.55 | 2.1040 
8 §I 10.73 | 2.1019 
8 53 16.78 | 2.0998 
8 55 22.70 | 2.0977 
8 57 28.50 | 2.0957 
8 59 34.18 | 2.0937 |N. 


25 20 35-5 
25 14 25.4 
25 8 7.6 
25 I 42.4 
2455 9.2 
24 48 28.7 
24 41 40.6 
24 34 45.0 
24 27 42.0 
24 20 31.5 
24 13 13.6 
24 5 48.3 
23 58 15.6 
23 50 35.6 
23 42 48.3 
23 34 53.8 
23 26 52.0 
23 18 43.0 
23 10 26.9 
23 2 3.6 
22 53 33-2 
a2 44 55.8 
32 36 11.3 
22 27 19.8 


22. 


22 
22 
22 
2I 
21 
21 


18 21.3 
9 15-9 
o 3.6 
50 
4! 
31 
21 22 
ai 12 
2m a 
20 52 
20 42 
20 32 
20 aI 
20 II 
20 0 
Ig 50 13.3 
19 39 28.4 
Ig 28 37.2 
19 17 39-7 
19 6 36.0 
18 55 26.1 
18 44 10.0 
18 32 47.8 
18 21 19.6 
18 9 45.3 


11.522 
1z.6ar 


06 ON AM > Ww HD HO 


I a rr cn LD SD 


al 


FRIDAY 23. 
hm _  “°s s °- 4 
8 59 34.18 | 2.0037 IN. 18 9 45.3 
9 1 39.74 | 2.0917] 17 58 
9 3 45.18 | 2.0898 17 46 
9 § 50.51 | 2.0879 17 34 
9 7 55-73 | 2.0860 17 22 
9 10 0.83 | 2.0841 17 10 
9 12 §.82 | 2.0823 16 58 
9 14 10.71 | 2.0807 16 46 
9 16 15.50 | 2.0789 16 33 
9 18 20.18 | 2.0772 16 21 
Q 20 24.76 | 2.0756 16 8 
Q 22 29.25 | 2.0740 15 56 
9 24 33-64 | 2.0724 I§ 43 
9 26 37-94 | 2.0709 15 30 
g 28 42.15 | 2.0695 15 17 
9 30 46.28 | 2.068: 15 4 
9 32 §0.32 | 2.0667 14 51 
9 34 54.28 | 2.0654 14 38 
9 36 58.17 2.0642 14 25 
9 39 1.98 | 2.0629 14 11 
9 41 §.72 | 2.0618 13 58 
9 43 9-39 | 2.0607 13 44 
9 4§ 13.00 | 2.0596 13 31 
9 47 16.54 | 2.0585 |N. 13 17 
SATURDAY 24. 
9 49 20.02 | 2.0576 IN. 13 3 
9 51 23.45 | 2.0568 I2 50 
9 53 26.83 | 2.0559 12 36 
9 55 30.16 | 2.0552. I2 22 
9 57 33-45 | 20504 | 12 8 
9 59 36.69 | 2.0538 II 53 
IO) «I 39-90 | 2.0532 II 39 
IO 3 43-07 | 2.0526 II 25 
Io 65 46.21 2.0§22 Ii It 
IO 7 49.33 | 2.0518 ro 56 
IO Q 52-42 | 2.0514 IO 42 
IO II §5.§0 | 2.0512 10 27 
10 13 58.56 | 2.0509 19 12 
10 16 1.61 | 2.0508 9 58 
10 18 4.65 2.0507 9 43 
10 20 7.69 | 2.0508 9g 28 
IO 22 10.74 | 2.0508 9 13 
IO 24 13.79 | 2.0508 8 58 
10 26 16.84 | 2.0510 8 43 
10 28 19.9! 2.0513 8 28 
IO 30 23.00 | 2.0517 8 13 
10 32 26.11 | 2.05ar 7 58 
10 34 29.25 | 2.0526 7 42 
TO 36 32.42 | 2.0531 7 27 
10 38 35.62 | 2.0537 IN. 7 12 


“ 


5-1 
18.9 
26.8 
28.9 
25.2 
15.7 

0.5 
39-7 
13.2 
41.2 

3.6 
20.6 
32.1 
38.3 
39-1 
34-7 
25.0 
10.2 
50.2 
25.1 
55-0 
19.9 
39-9 


55-0 

5-3 
10.8 
11.6 

7.8 
59-4 
46.4 
28.9 

6.9 
40.6 
10.0 
35-1 
56.0 
12.7 
25.4 
34-0 
38.7 
39-5 
36.4 
29.5 
18.8 

4.5 
46.7 
25-3 

0.4 
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APRIL, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 





Hour,|Right Ascension.| ‘for | Declination. 
1 Min 
SUNDAY 25. 

h m 8 3 e ’ ia 

© | 10 38 35.62 | 2.0537 IN. 7 12 0.4 
i | 10 40 38.86 | 2.0544 6 56 32.2 
2 | 10 42 42.15 | 2.0553 6 41 0.6 
3 | 10 44 45.49 | 2.056: 6 25 25.8 
4 | 10 46 48.88 | 2.0570 6 9 47-7 
5 | 10 48 52.33 | 2.0580 5 54 6.5 
6 | 10 50 55.84 | 2.0890 § 38 22.3 
7 | 10 52 §9.42 | 2.0603 § 22 35.1 
8 | 10 55 3.08 | 2.0616 5 6 45.0 
9 | 10 57 6.81 | 2.0628 4 50 52.1 
IO | 10 59 10.62 ! 2.0642 4 34 56.4 
Ir | Ir I 14.513 | 2.0657 4 18 57.9 
12 | 11 3 18.50 | 2.0673 4 2 56.9 
13 | Il § 22.59 | 2.0690 3 46 53-3 
14 | Ir 7 26.78 | 2.0707 3 30 47.3 
I5 | 12 Q 31.07 | 2.0726 3 14 38.9 
16 | 11 If 35.47 | 2.0743 2 58 28.1 
17 | If 13 39.99 | 2.0763 2 42 15.1 
18 | 11. 15 44.63 | 2.078% 2 26 0.0 
IQ | II 17 49.40 | 2.0806 2 9 42.8 
20 | II 19 54.30 | 2.0828 I 53 23.6 
az | 11 22 59.33 | 2.0830 I 37 2.5 
22 | 11 24 4.50 | 2.0874 I 20 39.5 
23 | 11 26 9.82 | 2.08 IN. 1 4 14.8 

-MONDAY 26. 

o | 11 28 15.29 | 2.0925 IN. 0 47 48.4 
I | IL 30 20.92 | 2.0952 O 31 20.4 
2 | Ir 32 26.71 | 2.0978 IN. 0 14 51.0 
3. | 15 34 32.66 | 2.1007 |S. 0 4x 39.8 
4 | 11 36 38.79 | 2.1036 o 18 12.0 
5 | 11 38 45.09 | 2.1066 © 34 45-4 
6 | 1x 40 §1.58 | 2.1097 © SI 19.9 
7 | XX 42 58.25 | 2.2128 I 7 55.5 
8 | 11 45 5.12 | 2.3262 I 24 32.0 
Q | 11 47 12.18 | 2.1194 1 4t 9.4 
Io | II 49 19.45 | 2.1238 I 57 47.6 
Ir | rz §1 26.92 | 2.1263 2 14 26.4 
12 | Ir 53 34.61 | 2.1300 231 5.8 
13 | IX §5 42.52 | 2.1337 2 47 45-7 
14 | Im 57 50.65 | 2.1376 3 4 26.0 
I5 | IL §9 59.0% | 2.3413 3.2% 6.5 
16 | 12 2 7.61 | 2.1453 3 37 47-2 
17} 12 4 16.45 | 2.1493 3 54 28.0 
18 | 12 6 25-53 | 232-1534 41r 8.8 
19 | 12 8 34.86 | 2.1576 4 27 49.5 
20 I2 10 44.44 | 2.1619 4 44 29.9 
21 | 12 12 §4.29 | 2.1663 § I 10.0 
22, | 12 15 4.40 | 2.1708 5 17 49-7 
23 | 12 17 14.78 | 2.1753 5 34 28.8 
24 | 12 19 25.44 | 2.1800 |S. § 51 7.3 





for 
r Min. 


CON AUN kW WN HO 


TUESDAY 27. 
h m ry 3 e tf ve 
12 19 25.44 | 2.1800 |S. 5§ 51 7.3 
I2 21 36.38 | 2.1848 6 7 45.0 
12 23 47.61 | 2.1895 6 24 21.8 
12 25 §9.12 | 2.1943 6 40 57.7 
12 28 10.93 | 2.1993 6 57 32-5 
I2 30 23.04 | 2.2044 7 14 6.0 
12 32 35.46 | 2.2097 7 30 38.2 
12 34 48.20 | 2.2149 7 47 9-0 
12 37 1.25 | 2.2208 8 3 38.2 
12 39 14.62 | 2.2255 8 20 5.8 
12 41 28.34 | 2.2310 8 36 31.6 
12 43 42.34 | 2.2366 8 52 55.4 
12 45 §6.70 | 2.2422 9 917.2 
12 48 11.40 | 2.2479 9 25 36.9 
I2 50 26.45 | 2.2538 9 41 54.3 
12 §2 41.85 | 2.2596 9 58 9.4 
12 54 57.60 | 2.2655 10 14 21.9 
12 57 13.7% | 2.a7t5 IO 30 31.7 
I2 59 30.18 | 2.2776 to 46 38.8 
13 I 47.02 | 2.2838 It 2 43.0 
13 4 4.23 | 2.2899 Ir 18 44.2 
13 6 21.81 | 2.2963 Il 34 42.2 
13. 8 39.78 | 2.3027 Ir 50 36.9 
13 I0 58.13 | 2.3090 |S. 12 6 28.2 
WEDNESDAY 28. 
13 13 16.86 | 2.srss |S. 12 22 16.0 
13 15 35.99 | 29-3228 |° 12 38 0.2 
13 17 §5-51 | 2.3288 12 53 40.5 
13 20 15.44 | 2.3355 13 9 16.9 
13 22 35-77 | 2-3423 I3 24 49.2 
13 24 56.50 | 2.3489 13 40 17.3 
13 27 17.64 | 2.3558 13 55 41.1 
13 29 39.20 {| 2.3628 IZ It 0.4 
13 32 43.17 | 2.3697 14 26 15.1 
13 34 23.56 | 2.3767 14 4I 25.0 
13 36 46.37 | 2.3837 14 56 30.1 
I3 39 9-60 | 2.3908 I§ II 30.1% 
13 41 33.26 | 2.3979 15 26 25.0 
13 43 57-35 | 2-40sx | 15 4x 14.6 
13 46 21.87 | 2.4123 15 55 58.8 
13 48 46.83 | 2.4196 16 10 37.4 
¥3 5% 12.22 | 2.4268 16 25 10.3 
13 53 38.05 | 2.4342 | 16 39 37-4 
13 56 4.32 | 2.4415 16 53 58.5 
13 58 31.03 | 2.4488 17 8 13.4 
14 © 58.18 | 2.4562 17 22 22.0 
14 3 25.77 | 2.4636 17 36 24.3 
14 § 53-82 | 3.4710 17 50 20.0 
14 8 22.29 | 2.4784 18 4 9.0 
14 IO 51.22 | 2.4858 |S. 18 17 51.2 


A SSS 











XU. 


Diff. 
aiase Ascension.| for 
1 Min, 


a) 
~ OO CO~} Qtr & WG H & OC 


XQ BW WD mt om mt etl 
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GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 


THURSDAY 209. 








hm  ~s s | ° 
14 10 51.22 | 2.4858 |S. 18 
14 13 20.59 | 2.4933 18 
14 I§ 50.41 | 2.5008 18 
14 18 20.68 | 2.5082 18 
Iq 20 §1.39 | 2.5355 IQ 
| 14 23 22.54 | 2.5229 19 
14 25 54-14 | 2-5304 19g 
14 28 26.19 | 2.5378 19 
14 30 58.68 2.5452 20 
14 33 31-61 | 2.5524 20 
14 36 4.97 | 2.5598 20 
14 38 38.78 2.5671 290 
14 41 13.02 | 2.5743 20 
14 43 47-70 | 2.5815 aI 
14 46 22.80 | 2.5887 2 
14 48 58.34 | 2.sos8 | 21 
14 §I 34.30 | 2.6028 21 
14 54 10.68 | 2.6098 | 21 
14 56 47.48 | 2.6168 22 
14 59 24.70 | 2.6238 22 
IS 2 2.33 } 2-6305 22 
1§ 4 40.36 | 2.6372 22 
15 7 18.79 | 2.6438 22 
15 Q 57-62 | 2.6504 |S. 22 
FRIDAY 30. 
1§ 12 36.84 | 2.6569 [S. 23 
1§ 15 16.45 | 2.6633 23 
15 17 56.44 | 2.6696 23 
15 20 36.80 | 2.6758 23 
15 23 17.53 | 2.6818 23 
15 25 58.62 | 2.6878 23 
15 28 40.07 | 2.6937 24 
15 31 21.86 | 2.6904 24 
I§ 34 4.00 | 2.7051 24 
15 36 46.47 | 2.7105 24 
15 39 29.26 | 2.7158 24 
T§ 42 12.37 | 2.7211 24 
IS 44 55-79 | 23-7262 24 
1§ 47 39-51 | 2-731: 25 
1g 50 23-52 | 2-7358 25 
15 53 7-81 | 2.7405 25 
15 §§5 52.38 | 2.7450 25 
1§ 58 37.21 | 2.7493 25 
16 1 22.29 | 2.7534 25 
16 4 7.62 | 2.7574 25 
16 6 53.18 | 2.7612 25 
16 g 38.96 | 2.7648 26 
16 12 24.96 | 2.7683 26 
16 15 11.16 | 2.7715 26 
16 17 57.54 | 2.7746 |S. 26 


33281°—1915——4 


: Declinati 


17 §1.2 
31 26.5 
44 54.6 
58 15.5 
II 29.0 


13 33-4 
IQ 21.4 





for Hour. 
1 Min. 


ve 
13.646 
13.529 
13.408 
13.287 
13.163 
13.036 
12.908 
12.777 
12.643 
12.508 
12.369 
12.230 
12.088 
13.943 
1t.997 
11.648 
13.497 
11.343 
11.188 
II .031 
10.872 
10.711 
10.548 
10.382 


10.214 
10.045 
9.873 
9.700 
9.$26 
9.348 
9.169 
8.990 
8.808 
8.623 
8.438 


- 8.252 


8.063 
7.873 
7 .681 
7.488 
7-294 
7.099 
6.903 
6.704 
6.505 
6.305 
6.103 
§.901 
5.698 


Diff. 
for 
: Min. 


Diff. 
for 
r Min. 


Right Ascension. Declination. 








SATURDAY, MAY 1. 


hms s 


16 17 57.54 


eee 


° , ” ” 


8 | 
° 2.7746 S- 26 19 21.4 | 5.698 








PHASES OF THE MOON. 


d h m 
8 12.4 


23 35-7 
3 39.1 
2 19.3 


q Last Quarter . 
@ New Moon 
) First Quarter . 
© Full Moon 


I 11.6 
17 3.6 
29 19.2 


@ Perigee . 


€ Apogee . 
C Perigee . 


. Apr. 





Sat. 
SUN. 


Mon. 
Tues. 
Wed. 


Thur. 
Fri. 
Sat. 


Mon. 
Tues. 


Day of the 
Month. 


MAY, 1915. 
AT GREENWICH APPARENT NOON. 


THE SUN’S 


Apparent Right | Diff. for | Apparent Decli- 
Ascension. x Hour. 


bh m s 

2 30 28.34 
2 34 17.14 
2 38 6.50 


2 41 56.42 
2 45 46.90 
2 49 37-97 


2 53 29.62 
2 57 21.85 
3 1 14.67 


3 5 8.08 
3 9 2.08 
312 56.66 


3:16 51.82 


3 20 47.56 
3 24 43.88 


4 33 2.15 


8 
9-§22 
9-545 
9-568 


9-592 
9.616 
9-640 


9-664 
9.689 


9-713 


9-738 
9-762 
9-786 


9.810 


9-834 
9.858 


9.882 
9-905 
9-928 


9-951 
9-973 
9-995 


10.017 
10.038 
10.059 


10.080 
10.100 
10.120 


10.140 
10.159 
10.178 


10.197 


nation. 





e e ve 


N.14 49 53-9 
15 8 7.3 
15 26 5.8 


15 43 49-3 
16 117.2 


16 18 29.2 


16 35 25.2 
16 52 4.7 
17 8 27.5 


17 24 33.1 
17 40 21.3 
17 §5 §1.8 


IB 4.3 
18 25 58.4 
18 40 33.9 


18 54 50.5 
19 847.9 
19 22 25.8 


19 35 43-9 
19 48 42.0 
20 119.8 


20 13 37.0 
20 25 33.5 
20 37 9.0 


20 48 23.2 
20 59 16.0 
21 9 47.2 


21 19 56.4 


21 29 43.6 
2139 8.6 


21 48 11.1 


Diff. for 
1 Hour. 





+45.86 
45.25 
44.62 


+43.98 
43-33 
42.67 


+41.99 
41.30 
40.59 


+39.87 
39-34 
38.40 


+37.64 
36.87 


36.09 


+35-29 
34.48 
33-67 


+32.84 
32.00 
31.15 


+30.29 
29.42 
28.54 


+27.65 
20.75 
25.84 


+24.92 
24.00 
23.07 
22.13 


10.215 JN.21 56 51.0 | +21.18 


Semidiam- 
eter. 


e dd 


15 54.12 
15 53.87 
15 53-63 


15 53-39 
15 53-15 
15 52.91 


15 52.68 
1§ 52.46 
1§ 52.24 


15 52.02 
15 51.80 


15 51.58 


1§ $1.37 
15 51.16 


15 59-95 


T§ 59-75 
15 50.56 
T5 50.37 


15 50.19 
15 50.01 


15 49.83 


15 49.66 
15 49.49 
15 49-32 


15 49.15 
15 48.99 
15 48.83 


15 48.67 
15 48.52 
15 48.37 
15 48.22 


15 48.07 


Sidereal 
Time of 


Semidi- Time, 


ameter 
Passing 
M 


e 
ridian. 





+ 
65.97 
66.05 
66.13 


66.21 
66.29 
66.37 


66.45 
66.53 
66.61 


66.70 
66.78 
66.86 


66.94 
67.02 
67.10 


67.18 
67.27 
67.35 


67.43 
67.51 
67.59 


67.66 


67.74 
67.81 


67.89 
67.96 
68.03 


68.10 
68.16 
68.22 
68.28 


68.33 








0.333 
0.311 
0.288 


51.04 
58.78 


3 5-96 | 





0.264 
0.240 
0.216 


3 12.58 
3 18.64 
3 24.11 


0.192 
0.167 


0.143 


3 29.00 
3 33-32 | 
3 37.04 , 


3 40.18 | 0.118 
3 42.73 | 0-094 
3 44.70 | 0.070 


0.046 
0.022 
0.0o0l 


3 46.09 | 
3 46.90 
3 47-15 
3 46.82 | 0.025 
| 
| 


0.049 
0.072 


0.094 
0.116 
0.138 


0.160 
| 0.181 
0.202 


0.243 
0.2063 


| 0.282 
| ©. 302 

46.85 : 0.321 
| 0.339 
: 
| 


N 

oe) 
o 

tn 
ron) 


| ©-357 


Norse.—The mean time of semidiameter passing the meridian may be found by subtracting o*.18 from the sidereal 


time. 


The sign + prefixed to the hourly change of declination indicates that north declinations are increasing. 


' 0.223 | 


II. MAY, 1915. 51 
AT GREENWICH MEAN NOON. 

































3 ; Equation of 
Inyo | 25 
cs HE: TAdded to” 

5 Apparent Right Mean Time 
of h m 8 ” m 8 8 hm 8 
Sat. I] 2 30 28.80 N.14 49 56.1 2 §1.06 | 0.333] 2 33 19.86 
SUN.| 2] 2 34 17.62 15 8 9.6 2 58.80 | 0.311] 2 37 16.42. 
Mon. | 3] 2 38 6.99 15 26 8.2 3 5.98 | 0.288] 2 41 12.97 
Tues. , 4] 2 41 56.93 15 43 51.6 3 12.60 | 0.264] 2 45 9.53 
Wed. | 51 2 45 47-43 16 I 19.6 3 18.65 | 0.240] 2 49 6.08 
Thur. | 6] 2 49 38.51 16 18 31.7 3 24.12 | 0.216] 2 53 2.64 
Fri. 712 53 30.18 16 35 27.6 3 29.02 | 0.192 | 2 56 59.19 
sat. 8] 2 57 22.42 16 52 7.2 3 33.32 | 0-167] 3 O 55.75 
SUN.'| 913 1 15.26 17 8 29.9 3 37.05 | 0.143] 3 4 52.31 
Mon. 10 3 5 8.68 “17 24 35.6 3 40.18 | 0.118] 3 8 48.86 
Tues. | 1113 9 2.68 17 40 23.7 3 42.74 | 0.094] 3 12 45.42 
Wed. | 12] 3 12 57.27 17 55 54.2 3 44.71 | 0.070] 3 16 41.98 
Thur. | 13] 3 16 52.44 rir 6.7 3 46.10 | 0.046] 3 20 38.53 
Fri. 114] 3 20 48.18 18 26 0.8 3 46.91 | 0.022] 3 24 35.09 
Sat. {151 3 24 44.50 18 40 36.2 3 47.14 | 0.001 | 3 28 31.65 
SUN.' 16] 3 28 41.39 18 54 52.8 3 46.82 | 0.025] 3 32 28.20 
Mon. |17] 3 32 38.84 19 8 50.1 3 45.92 | 0.049 | 3 36° 24.76 
Tues. 118] 3 36 36.84 19 22 27.9 3 44.48 | 0.072 | 3 40 21.32 
Wed. | 19] 3 40 35.39 19 35 45-9 3 42.49 | 0.004] 3 44 17.87 
Thur. 20] 3 44 34.47 19 48 43.9 3 39.96 | 0.116} 3 48 14.43 
Fri. |21] 3 48 34.10 20 I 21.7 3 36.89 | 0.138} 3 52 10.99 
Sat. (221 3 52 34.23 20 13 38.8 3 33-31 | 0.160] 3 56 7.54 
SUN... 23] 3 56 34.89 20 25 35.2 3 29.21 | 0.181] 4 O 4.10 
Mon. {241 4 0 36.05 20 37 10.6 3 24.61 | 0.202] 4 4 0.66 
Tues. |25] 4 4 37.70 20 48 24.7 3.19.52 | 0.223] 4 7 57.22 
Wed. |}261 4 8 39.84 20 59 17.5 3 13.93 | 0.243] 4 11 53.78 
Thur. |27] 4 12 42.47 21 9 48.5 3 7.86 | 0.263] 4 15 50.33 
Fri. |28] 4 16 45.57 21 19 57.7 3 1.32 | 0.282] 4 19 46.89 
Sat. |29] 4 20 49.14 21 29 44.8 2 54.31 | 0.302 | 4 23 43.45 
SUN.}301 4 24 53.17 21 39 9.7 2 46.84 | 0.321] 4 27 40.01 
Mon. |31] 4 28 57.65 21 48 12.1 2 38.91 | 0.339] 4 31 36.56 
Tues. 132] 4 33 2.58 N.21 56 51.9 |+21.18] 2 30.54 | 0.357] 4 35 33.12 





Noru.—The semidiameter for mean noon may be assumed the same as that for apparent noon. Diff. for x Hour, 
The sign + prefixed to the hourly change of declination indicates that north declinations +9".856s. 
are increasing. (Table III.) 


52 MAY, 1915. 





AT GREENWICH MEAN NOON. 


True Longitude. 






Day of the 
Month. 
Year 


Diff. for ‘ 
1 Hour. Latitude. 


Lan! 


145.50 | — 0.38 
145-44 | 0.34 
145.38 0.27 


0.003 3479 


0.003 4584 
0.003 5682 









GW N 







4 145.32 | —0.17 | 0.003 6774 
5 145.26 | —0.05 | 0.003 7858 
6 145.20 | +0.08 | 0.003 8930 







7 145.14 | +0.20 | 0.003 9990 
8 145-09 0.33 | 0.004 1037 
9 145.03 0.45 | 0.004 2069 


10 144.97 | +0.54 | 0.004 3084 



























































II 144.91 0.62 | 0.004 4083 
12 144.85 0.68 | 0.004 5063 
13 144.79 | +0.72 | 0.004 6025 
14 144.72 0.72 | 0.004 6969 
15 144.66 0.70 | 0.004 7892 
16 144.59 | +0.66 | 0.004 8797 
17 | 137] 55 30 24.6 | 29 144.53 0.60 | 0.004 9683 
18 | 138] 56 28 12.6 | 27 44.3 | 144.47 0.51 | 0.005 0550 
19 | 139] 57 25 59.0 | 25 30.5 | 144.40 | +0.39 | 0.005 1398 
20 |} 140] 58 23 43.8 | 23 15.2 | 144.33 0.27 | 0.005 2227 
21 | 141 f 59 21 27.0 | 20 58.2 | 144.27 0.14 ] 0.005 3040 
22 |142] 60 19 8.5 | 18 39.6 | 144.20] +0.01 | 0.005 3836 
23 | 143] 61 16 48.5 | 16 19.4 | 144.13 | —O.11 | 0.005 4616 
24 | 144] 62 14 26.9 | 13 57.6 | 144.07 0.23 | 0.005 5383 
25/145] 63 12 3.8 | II 34.3 | 144.01 | —0.31 | 0.005 6136 
26 | 146] 64 9 39.2 9 9.6 | 143.95 0.36 | 0.005 6878 
27 | 147] 65 7 13.3 6 43.5 | 143-89 0.38 | 0.005 7608 
28 148] 66 4 46.1 4 16.1 | 143.84 | —0.37 | 0.005 8328 
29 | 149] 67 2.17.7 | 1 47-5 | 143-79] 0.33 | 0.005 9038 
30 | 150] 67 59 48.2 | 59 17.9 | 143-75 | 0.27 | 0.005 9738 
31 |} 151 | 68 57 17.8 | 56 47.3 | 143.72 0.17 | 0.006 0427 
32,152] 69 54 46.5 | 54 15.8 | 143.68 | — 0.05 | 0.006 1103 





Note.—The longitudes in the column 2 are referred to the true equinox of their own date, while 
those in the column 2’ are referred to the mean equinox of the beginning of the Besselian 
fictitious year. 























































Diff. for x Hour, | 


II. 


Mean Time of 
Sidereal Noon. 


h m s 
21 23 9.35 
21 19 13.44 
21 15 17.53 


2I 11 25.62 
21 7 25.71 
21 3 29.80 


20 59 33.89 
20 55 37.98 
20 51 42.07 


20 47 46.16 
20 43 $0.25 
20 39 54-34 


20 35 58.43 
20 32. 2.52 
20 28 6.61 


20 24 10.70 
20 20 14.79 
20 16 18.88 


20 12 22.96 
20 8 27.05 


20 4 31.14) 


20 O 35-23 
IQ 56 39.32 
19 52 43.41 





19 48 47.50 
IQ 44 51.58 
19 40 55.67 


19 36 59.76 
19 33. 3-85 
19 29 7.94 
IQ 25 12.02 


19 21 16.11 


—9*.8296. 
(Table II.) 


IV. 


Day of the Month. 


Ww = 


GH 


Nin +p 


10 
II 
12 


13 
14 
15 


16 


17 
18 


19 
21 


22 
23 
24 


25 
26 


27 


28 
29 
30 
31 


32 


16 39.9 
16 31.6 
16 20.0 


16 6.4 


15 §2.1 
15 38.2 


15 25-5 
15 14.3 
15 5-0 


14 57-4 
14 51.5 
14 47.3 


14 44.5 
14 43.2 
14 43.4 


14 45.1 
14 48.6 


14 53-9 
15 1.2 
15 10.7 
1§ 22.3 


15 35.8 


15 50.6 


16 5.9 


16 20.5 
16 33.0 
16 41.8 


16 45.7 
16 44.2 
16 37-4 
16 26.2 


16 12.0 


16 36.3 
16 26.2 
16 13.4 


15 59.2 


15 45-0 
15 31.6 


I§ 19.7 
15 9-4 
15 1.0 


14 54.3 
14 49.2 
14 45.7 


14 43.7 
14 43.1 
14 44.0 


14 46.6 
14 51.0 
14 57-3 


15 5:7 
15 16.3 
15 28.9 


1§ 43-1 
15 58.3 
16 13.4 


16 27.1 
16 37.9 
16 44.4 


16 45.6 


16 41.4 
16 32.2 


16 19.4 
16 4.3 


MAY, 1915. 
GREENWICH MEAN TIME. 


61 3.74 
60 33.53 
59 50.79 


59 9.73 
58 8.27 


57 17-33 


56 30.64 
55 49-77 
55 15-40 


54 47-63 
54 26.11 


54 10.48 


54 0.34 
53 55-56 
53 56.18 


54 2.53 
54 15.19 
54 34-69 


55 1.71 
55 36.57 
56 19.13 


57 8.54 
58 2.89 


58 59.09 


59 52.71 
60 38.43 
61 10.75 


61 25.18 
61 19.52 
60 54.44 
60 13.38 


59 21.51 


THE MOON’S 


+0.393 


+1.289 
1.615 


1.925 


+2.179 
2.329 
2.322 


+2.209 
1.663 


0.998 


+0.189 
—0.656 
1.410 


1.975 


—2 .307 


60 50.50 
60 13.41 
59 20.35 


58 34-53 
57 42.41 
56 53.33 


56 9.42 
55 31-75 
55 0.71 


54 36.11 
54 17-59 
54 4-74 


53 57-28 


53 55.18 
53 58.60 


54 8.04 
54 24.04 
54 47-23 


55 18.16 
55 56.92 
56 43.07 


57 35-26 
58 31.01 


59 26.54 


60 16.91 
60 56.59 
61 20.40 


61 24.89 
61 9.25 
60 35.61 
59 48.44 


58 53-30 





1.704 
1.432 
1.157 


—0.896 


0.651 | 


0.422 


—0.199 
+0.026 
0.263 


+0.527 
0.811 
1.126 


+1.453 


1.775 
2.062 


+2.270 
2.350 
2.244 


+1.9T5 


1.355 
+0.605 


—0.237 
1.051 
1.720 
2.171 


—2.385 


53 


SEMIDIAMETER. HORIZONTAL PARALLAX. UPPER TRANSIT. | AGE. 








~ 
= OO C83 Qu &W NO 


12 


MAY, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 





SATURDAY 1. 
h m 8 s ® ‘ oe 
16 17 57.54 | 2.7746 |S. 26 19 21.4 
16 20 44.11 | 2.7776 26 24 57.1 
16 23 30.85 | 2.7803 26 30 20.5 
16 26 17.74 | 2.7827 26 35 31.6 
16 29 4.77 | 2.7850 26 40 30.3 
16 31 51.94 | 2.7872 26 45 16.6 
16 34 39-23 | 2.7891 26 49 50.5 
16 37 26.63 | 2.7908 26 54 11.8 
16 40 14.12 | 2.7923 26 58 20.6 
16 43 1.70 | 2.7936 27 2 16.9 
16 45 49.35 | 2.7947 27 6 0.6 
16 48 37.06 | 2.7955 a7—«<9:s« 31.6 
16 51 24.81 | 2.7962 27 12 50.0 
16 54 12.60 | 2.7967 27 15 55.7 
16 57 0.41 | 2.7969 27 18 48.8 
16 59 48.23 | 2.7969 27 21 29.2 
17. 2 36.04 | 2.7968 27 23 56.9 
17° § 23.84 | 2.7963 27 26 11.9 
17 8 11.60 | 2.7957 27 28 14.2 
17 10 59-32 | 2-7948 27 30 3.9 
17 13 46.98 | 2.7938 27 31 40.9 
17 16 34.57 | 2-7925 27 33 5.2 
17 19 22.08 | 2.791% 27 34 16.9 
17 22 9.50 | 2.7894 |S. 27 35 16.0 
SUNDAY 2. 
17 24 §6.81 | 2.7875 |S. 27 36 2.4 
17 27 44.00 | 2.7854 27 36 36.2 
17 30 31.06 | 2.7831 27 36 57.5 
17 33 17-97 | 2.785 | 27 37 6.3 
17 39 4.72 | 2.7778 27 37 «2.5 
17 38 51.30 , 2.7748 27 35 46.3 
17 41 37.70 , 2.7717 27 36 17.7 
17 44 23.90 , 2.7683 27 35 36.8 
17 47 9-89 | 2.7648] 27 34 43-5 
17 49 55-67 | 2.7621 27 33 38.0 
17 §2 41.22 2.7871 27 32 20.2 
17 55 20.52 | 2.7529 27 30 50.2 
17 §8 11.57 | 2.7486 27 29 68.1 
18 © 56.35 | 2.7441 27 27 14.0 
18 3 40.86 | 2.7394 27.25 7.9 
18 6 25.08 | 2.7346 27 22 49.8 
18 Q 9.01 | 2.7296 | 27 20 19.9 
18 11 §2.63 | 2.7243; 27 17 38.2 
18 14 35.93 | 2.7189 27 14 44.8 
18 17 18.90 | 2.7133 27 11 39.8 
18 20 1.53 | 2.7077 27 8 23.3 
18 22 43.82 | 2.7018 27 4 55-3 
18 25 25.75 | 2.6058 27 1 15.8 
18 28 7.32 | 2.6897 | 26 57 25.1 
18 30 48.51 | 2.6833 |S. 26 53 23.1 





f. 


Cnr Aud WwW DH Hw O 





23 =: 








rae 
Right Ascension. for Declination. 
1 Min. 
MONDAY 3. 
hm 5s 5 es oF 
18 30 48.51 | 2.6833 |S. 26 53 23.1 
18 33 29.31 | 2.6768 26 49 10.0 
18 36 9.72 | 2.6702 26 44 45.9 
18 38 49.73 | 2.6634 26 40 10.8 
18 41 29.33 | 2.6566 26 35 24.9 
18 44 8.52 | 2.6497 26 30 28.2 
18 46 47.29 | 2.6425 26 25 20.8 
18 49 25.62 | 2.6353 26 20 2.9 
18 52 3.52 | 2.6280 26 14 34.5 
18 54 40.98 2.6206 26 8 55.7 
18 §7 17.99 | 2.6131 26 3 6.7 
18 59 54-55 | 2-60s4 | 25 57 7-5 
Ig 2 30.64 | 2.5977 25 50 58.3 
19 § 6.27 | 2.5898 25 44 39.1 
IQ 7 41.42 | 2.5819 25 38 10.1 
1g 10 16.10 | 2.5739 25 31 31.4 
IQ 12 §0.29 | 2.5658 25 24 43.0 
19 15 24.00 | 2.5578 | 25 17 45.1 
19 17 57.22 | 2.5496 25 10 37.8 
IQ 20 29.95 | 2.s4x3 25 3 21.2 
Ig 23 2.18 | 2.5330 24 55 55-4 | 
19 25 33-91 | 2.5246 24 48 20.6 
19 28 5.33 | 2.5162 24 40 360.8 
19 30 35.85 | 2.5078 |S. 24 32 44.1 
TUESDAY 4. 
19 33 6.06 | 2.4903 (S. 24 24 42.7 
19 35 35-76 | 2-4907 , 24 16 32.7 
19 38 4.94 | 2.4820 | 24 8 14.2 
19 40 33-60 | 2.4734 =. 23. 9 47-3 
19 43 1.75 | 32-4648: 23 51 12.1 
1g 45 29.38 | 2.4562 | 23 42 28.7 
19 47 56.49 | 2-4475 | 23 33 37-3 
19 50 23.08 | 2.4388 | 23 24 38.0 
IQ 52 49.14 | 2.4301 | 23 15 30.8 
Ig 55 14.69 | 2.4214 | 23 9 15.9 
IQ 57 39-71 | 2.4127 22 50 53.4 
20 O 4.21 | 2.4039 22 47 23-4 
20 2 28.18 | 2.3952 22 37 46.0 
20 4 51.63 | 2.3865 22 28 1.4 
20 7 14.56 | 2.3778 22 18 9.6 
20 9 36.97 | 2.3692 22 8 10.8 
20 I1 58.86 | 2.3605 21 58 5.1 
20 14 20.23 | 2.3519 21 47 52.6 
20 16 41.09 | 2.3433 21 37 33-4 
20 19 1.42 | 2.3346 21 27 7.5 
20 21 ‘21.24 | 2.3261 21 16 35.2 
20 23 40.55 | 2.3175 21 5 56.5 
20 25 59-34 | 2-3090 20 55 11.5 
. 20 28 17.63 | 2.3006 20 44 20.4 
24 | 20 30 35.41 | 2.2921 |S. 20 33 23.2 





7.199 | 
7-383 

7-95 
7-655 | 


7-953 





VI. 


HourJ Right Ascension. 


Gon Aun & WN GO 
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MAY, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 





Diff. 
for 
r Min. 





Declination. 


WEDNESDAY s. 


hm “3s 

20 30 35.41 
20 32 52.68 
20 35 9-45 
20 37 25.72 
20 39 41-49 
20 41 56.77 
20 44 11.55 
20 46 25.85 
20 48 39.66 
20 50 52.99 
20 53 5.84 
20 55 18.22 
20 57 30.13 
20 59 41.57 
2m I 52.55 
21 4 3.06 
2x 6 13.12 
21 8 22.73 
21 10 31.89 
21 12 40.61 
21 14 48.89 
21 16 56.73 
2119 4.14 
aI 11.13 


THURSDAY 6. 


2r 
aI 


23 17.69 
25 23.84 
21 27 29.58 
21 29 34-91 
21 31 39.83 
2t 33 44.36 
21 35 48.49 
21 37 52.24 
21 39 55.60 
21 41 58.58 
21 44 1.19 
21 46 3.43 
21 48 5.31 
ar 50 6.83 
2I §2 8.00 
21 54 8.82 
a1 56 9.29 
21 58 9.43 
22 0 9.23 
22 8.70 
22 7-85 
22 6.69 
22 5.21 
22 3-42 
22 1.33 


Co At» & 


Io 
12 


ao ” 


2.2921 |S. 20 33 23.2 
20 22 20.1 
20 II I1.1 


2.2837 
2.3753 
2.2670 
2.2588 
2.2505 
2.2423 
2.2343 
2.2262 
2.2182 
2.2303 
2.2034 
2.1946 
2.1868 
2.179% 
2.1714 
2.1639 
2.1564 
2.13490 
2.1417 
2.1343 
a.ta7z 
2.1200 


1Q 


59 56.4 


19 48 36.1 
19 37 10.2 


19 
19 
19 


25 38.9 
14 2.3 
2 20.5 


18 50 33.5 
18 38 41.5 
18 26 44.6 
18 14 42.9 
18 2 36.4 


17 
17 
17 
17 
17 


5° 25-3 
38 9.6 
25 49-5 
13 25.1 
© 56.4 


16 48 23.5 
16 35 46.6 
16 23 5.4 
16 10 20.9 
a.11a9 JS. 15 §7 32.3 


2.x059 [S. 15 44 39.9 


2.099% 
2.0923 
2.0854 
2.0788 
2.0722 
2.0657 
2.0593 
2.0528 
2.0466 
3.0404 
2.0343 
2.0283 
2.0224 
2.0166 
2.0108 
2.0051 
1.9995 
1.9939 
1.9885 
1.9833 
1.9780 
1.9728 
1.9677 


15 
T5 


3 44.0 
18 44.§ 


TS § 41-5 
14 52 35-2 
14 39 25.6 
14 26 12.7 
14 12 56.7 


13 
13 
13 
13 
13 
12 


It 
II 
Ir 
It 
It 


59 37-7 


46 15.7 
32 50.8 


Ig 23.1 
5 52-7 
§2 19.7 
38 44.0 
25 5-9 
Il 25.3 
57 42.3 
43 57-1 
39 9-7 
16 20.1 
2 28.4 


10 48 34.7 
IO 34 39-1 
3.9628 IS. 10 20 41.7 


Diff. 
for 
z Min. 


on 
12.003 
II.30L 
rr.198 
11.392 
23.385 
32.477 
11.566 
11.653 
11.740 
rr .825 
rz .908 
1x .988 
12.068 
12.347 
12.223 
12.298 
12.371 
12.443 
12.§13 
12.582 
12.648 
12.714 
12.778 
12.842 


12.903 
12.962 
13.03% 
13.078 
13.133 
13.188 
13.24! 
13.292 
13.342 
13.391 
13.438 
13.484 
13.528 
13.573 
13.615 
13.656 
13.697 
13.735 
13.772 


13.808 f 


13.844 
13.878 
13.911 
13.942 
33.972 


Hour.|Right Ascension. 


~ 
00 OY AM AW KN HO 


Ca ae | 
oa OO COT Au &W BD 


22 


we 
Ww 


- 
0O ON AM AW WH HO 


Bw » DB WD DD | He MH me Oe Oo 
mawWNHrH OW)” CON AM bh &W DN 


h 
22 


22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 


22 
22 


23 


23 


23 
23 
23 
23 
23 
23 


23 
23 
23 
23 
23 
23 
23 
23 


23 
23 
23 
23 
23 





Declination. 


? on 


8 
1.9628 |S. 10 20 41.7 


Diff. 

for 

x Min 

FRIDAY 7. 
ms ° 
12 1.33 

13 58.95 | 1.9578 Io 
15 56.27 | 1.9530 9 
17 53-31 | 1.9483 9 
19 50.06 | 1.9436 9 
aI 46. §4 ] %.9392 9 
23 42.75 | 1.9346 8 
25 38.69 1.9302 8 
27 34.37 | 1.9259 8 
29 29.80 | 1.9217 8 
31 24.97 | 1.9175 7 
33 19-90 | 1.9135 7 
35 14-59 | 3.9095 7 
37 9-04 | 1.9057 7 
39 3-27,| 1.9020 7 
40 57.28 | 1.8983 6 
42 51.06 | 1.8946 6 
44 44.63 | 1.8921 6 
46 37.99 | 1.8876 6 
48 31.14 | 1.8843 5 
§O 24.10 | 1.8810 5 
§2 16.86 | 1.8778 5 
54 9-43 | 1.8747 5 
56 1.82 | 1.8717 |S. 4 
SATURDAY 8. 
57 54-03 | x.8688 1S. 4 
59 46.07 | x 8659 4 
I 37-94 | 1.8631 4 
3 29.64 | 1.8604 3 
§ 21.19 | 1.8578 3 
7 12.58 | 1.8553 3 
9 3-82 | 1.8528 3 
IO §4.92 | 1.8505 2 
12 45.88 | 1.8483 2 
14 36.71 | 1.8461 2 
16 27.41 | 1.8439 2 
18 17.98 x .8419 2 
20 8.44 | 1.8400 I 
21 58.78 | 1.838: I 
23 40.01 | 1.8363 I 
25 39-13 | 1.8345 bg 
27 29.15 1.8329 fe) 
29 19.08 | 1.8324 ° 
31 8.92 | 1.8299 ° 
32 58.67 | 1.8285 |S. o 
34 48.34 | 1.8272 IN. o 
36 37.93 | 1.8258 ° 
38 27.44 | 1.8247 ° 
40 16.89 | 1.8237 ° 
42 6.28 | 1.8227 IN. 1 


6 42.5 
52 41-5 
38 38.8 
24 34.6 
10 28.8 
56 21.6 
42 13.0 
28 3.0 
3 51.8 


~ 
oO 
we 
‘© 
oe 


5 25-7 
II.0 


wn BO & wT seh mi & 
WN KD ArH O NY APH 
Win wh wo wb wan 
PNO mM NWWN HH DN 

> Ww oO AW 


39 11.2 
24 47-7 
10 23.8 
55 59-7 
41 35-4 
27 11.0 
12 46.5 
58 22.0 
43 57-5 
29 33-1 
15 8.8 
© 44.7 
46 20.8 
31 57-2 
17 34.0 
3 11.1 
48 48.6 
34 26.6 
20 §.1 
5 44.2 
8 36.0 
22 55.6 
37 14.5 
51t 32.6 
5 49-9 





DD 


33.972 
14.002 
24.031 
14.058 
14.083 
14.108 
14.132 
14.155 
24.177 
14.198 
54.218 
14.236 
14.253 
14.270 
14.286 
14.301 
14.314 
14.337 
14.338 
14.349 
14-359 
14.368 
34.377 
14.383 


14.389 
14.398 
14.400 
14.403 
14.406 
14.408 
14.408 
14.408 
314.408 
14.406 
14.403 
14.400 
14.396 
14.390 
14.384 
14.378 
14.37% 
14.363 
14.353 
14-343 
14.332 
14.321 
14.308 
14.295 
14.288 
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MAY, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 








Diff. 
Right Ascension.| for Declination. 
I . 
SUNDAY 9. 
hm i =°38 8 oof" 
23 42 6.28 | 1.8227 IN. r 5§ 49.9 
23 43 55.61 | 1.8217 I 20 6.3 
23 45 44.88 | 1.8208 I 34 21.8 
23.47 34.11 | 1.8201 rt 48 36.3 
23 49 23.29 | 1.8193 2 2 49-9 
23 S¥ 12.43 | 1.8188 217 2.4 
23 53 1.54 |. 1.8182 2 31 13.8 
23 54 50.61 | 1.8177 2 45 24.0 
23 56 39.66 | 1.8173 2 §9 33-1 
23 58 28.68 | 1.8169 3 13 41.0 
© 0 17.69 | 1.8167 3.27 47-5 
© 2 6.68 | 1.8164 3 41 §2.7 
© 3 55.66 | 1.8163 3.55 56.5 
© § 44.64 | 1.8163 4 9 58.9 
© 7 33-61 | 1.8163 4 23 59-9 
© 9 22.59 | 1.8163 4 37 59-3 
O II I1.§7 | 1.8165 4 §1 57.2 
© 13 0.57 | 1.8168 § 5§ 53-4 
© 14 49.58 | 1.8170 5 19 48.0 
© 16 38.61 | 1.8173 5 33 40.9 
© 18 27.66 | 1.8178. 5 47 32.1 
© 20 16.75 | 1.8183 6 1 21.5 
© 22 5.86 | 1.8190 6 1§ 9.0 
© 23 §5.01 | 1.8196 IN. 6 28 54.7 
MONDAY ro. 
© 25 44.21 | 1.8203 IN. 6 42 38.4 
© 27 33-45 | 1.8210 6 56 20.1 
© 29 22.73 | 1.8218 7 9 59.8 
O 31 12.07 | 1.8228 7 23 37-5 
© 33. 1.46 | 1.8237 7 37 13.1 
© 34 50.9% | 1.8248 7 50 46.5 
Q 36 40.43 | 1.8258 8 417.7 
© 38 30.01 | 1.8270 8 17 46.6 
© 40 19.67 | 1.8283 8 31 13.2 
© 42 9.40 | 1.8295 8 44 37-5 
© 43 59.21 | 1.8308 8 57 59-5 
© 45 49.10 | 1.8323 Q II 19.0 
© 47 39.08 | 1.8338 9 24 36.0 
© 49 29.15 | 1.8353 9 37 50-5 
© SI 19.31 | 1.8368 9 5I 2.5 
© 53 9-57 | 1.8385 10 4 11.8 
© 54 59-93 | 1.8403 10 17 18.4 
© 56 50.40 | 1.8420 10 30 22.4 
© 58 40.97 | 1.8438 10 43 23.6 
I © 31.65 | 1.8457 10 56 22.0 
I 2 22.45 | 1.8477 Ir 9 17.6 
I 4 13.37 | 2.8496 II 22 10.3 
I 6 4.40 | 1.8516 II 35 0.0 
I 7 55-56 | 1.8538 Ir 47 46.8 
I g 46.85 | 1.8ss9 IN. 12, 0 30.5 





Diff. 
for 
x Min. 


14.281 
14.266 
14.250 
14.234 
14.338 
14.199 
14.180 
14.161 
14.142 
14.120 
14.098 
14.075 
14.052 
14.028 
14.003 
13.978 
13.951 
13-923 
13.896 
13.868 
13.838 
13.808 
13-977 
13.745 


13.712 
13.678 
13.645 
r3.611 
13-575 
13.538 
13.g§01 
13.463 
13.424 
13.386 
13.346 
13-304 
13.263 
33.221 
13.178 
13.133 
13.088 
13-043 
12.997 
12.950 
12.903 
12.853 
32.804 
12.754 
12.703 


COn Amn & Ww WD HO 


TUESDAY 11. 


e 4‘ oe 


hm 58 

I 9 46.85 
I 11 38.27 
I 13 29.82 
I 1§ 21.51 
I 17 13-35 
I 1g §.32 
I 20 57.44 
I 22 49.72 
I 24 42.15 
1 26 34.73 
1 28 27.47 
I 30 20.37 
I 32 13.44 
I 34 6.68 
1 36 0.08 
I 37 53-66 
I 39 47-41 
I 41 41.34 
I 43 35-45 
I 45 29.74 
147 24.22 
t 49 18.89 
I$! 13-74 
I 53 8.79 


I 55 4.03 


1.8ss9 IN. 12 


1.8581 
1.8603 
1.8628 
1.8651 
1.8674 
1.8700 
1.8726 
1.8751 
1.8777 
1.8803 
1.88312 
1.8859 
1.8887 
1.8915 
1.8944 
1.8973 
1.9003 
I .9033 
1.9064 
3.9096 
1.9127 
1.9158 


© 30.5 
12 13 11.2 
12 25 48.7 
12 38 23.0 
12 50 54.1 
13 3 22.0 
13 15 46.5 
13 28 7.6 
13 40 25.4 
13 52 39-7 
14 4 §0.5 
14 16 57.7 
14 29 1.4 
14 41 1.4 
14 $2 $7-7 
15 4 50.2 
1§ 16 39.0 
15 28 24.0 
15 40 5.0 
1§ 51 42.1 
16 3.15.2 
16 14 44.3 
16 26 9.3 


r.919t IN. 16 37 30.2 
WEDNESDAY 12. 
1.9223 N. 16 48 46.8 


1.9256 
1.9289 
¥.9323 
1.9357 
3.939% 
3.9426 
1.9461 
1.9497 
3.9532 
1.9567 
1.9603 
1.9640 
1.9676 
1.9712 
1.9749 
3.9787 
1.9823 
1.9861 
1.9898 
1.9936 
1.9974 
2.0073 
2.0051 


16 59 59.2 
17 Il 7.4 
17 22 11.2 
17 33 10.7 
17 44 5.8 
17 54 56.4 
18 § 42.4 
18 16 23.9 
18 27 0.7 
18 37 32.9 
18 48 0.4 
18 58 23.1 
19 8 41.0 
19 18 54.0 
19 29 2.0 
19 39 5-1 
19 49 3-3 


19 58 56.2 


20 8 44.1 
20 18 26.9 
20 28 4.4 
20 37 36.7 
20 47 3.6 


2.0089 IN. 20 56 25.2 


Vil. 





VI. 
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MAY, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


THURSDAY 13 
hm s |s nd 
2 42 12.88 | 2.008 IN. 20 56 25.2 
2 44 13.53 | 2-0137 2r § 41.4 
2 40 14.40 | 2.0165 21 14 §2.1 
2 48 15.51 | 2.0204 2I 23 57.3 
2 50 16.85 | 2.0243 21 32 57.0 
2 52 18.42 | 2.0281 21 41 §1.0 
2 §4 20.22 | 2.0320 21 50 39.4 
2 56 22.26 | 2.0359 2I §9 22.1 
2 58 24.53 | 2.0398 22 7 59.0 
3 O 27.03 | 2.0436 22 16 30.1 
3. 2 29.76 | 2.0474 22 24 55.4 
3 4 32.72 | 2.0513 22 33 14.8 
3 6 35.92 | 2.0553 22 41 28.3 
3 8 39-35 | 2.0s0x 22 49 35.8 
3 10 43.01 | 2.0628 22 57 37-2 
3 12 46.89 | 2.0667 | 23 5 32.6 
3 14 §1.01 | 2.0706 23 13 21.8 
3 16 55.36 | 2.0744 23 21 4.9 
3 18 59.94 | 2.0782 23 28 41.7 
3.21 4.74 | 2.0819 23 36 12.3 
3 23 9-77 | 2.0857 | 23 43 36.6 
3 25 15.02 | 2.0894 23 5° 54-5 
3 27 20.50 | 2.0932 23 58 6.0 
3 29 26.20 | 2.0968 IN. 24 5§ 115.1 
FRIDAY 14 
3 3% 32.12 | 2.1005 IN. 24 12 9.7 
3 33 38.26 | 2.1042 2419 1.8 
335 44.62 | 2.1078 24 25 47.3 
3 37 §1.20 | 2.3114 24 32 26.1 
3 39 57-99 | 2-1149 | 24 38 58.3 
3 42 4.99 | 2.1285 24 45 23.8 
3 44 12.21 | 2.1291 24 51 42.6 
3 46 19.64 | 2.2256 24 57 54-5 
3 48 27.28 | 2.1290 25 3 59.6 
3 §O 3§-12 | 2.3333 25 9 57-9 
3 52 43.16 | 2.1358 25 15 49.3 
3 54 S!.41 | 2.1392 2§ 21 33-7 
3 56 59.86 | 2.1424 25 37 I1.1 
359 8.50 | 2.1457 25 32 41.5 
4 1% 17.34 | 2.1489 25 38 4.9 
4 3 26.37 | 2.2502 25 43 21.1 
4 § 35-59 | 2.1583 25 48 30.2 
4 7 45-00 | 2.1583 25 53 32.1 
4 9 54.59 | 2.2623 25 58 26.8 
412 4.36 | 2.1643 26 3 14.3 
4 14 14.31 | 2.1673 26 7 54.5 
4 16 24.44 | 2.2703 26 12 27.4 
4 18 34.74 | 2.1730 26 16 52.9 
4 20 45.20 | 2.1758 26 21 11.1 
4 22 §5.83 | 2.2785 IN. 26 25 21.8 





12 


SATURDAY ts. 


h m 8 8 e a’ oe 
4 22 55.83 | 2.1785 IN. 26 25 21.8 
4 25 6.62 | 2.1812 26 29 25.1 
4 27 17.57 | 2.1838 26 33 21.0 
4 29 28.68 | 2.1864 260 37 9.3 
4 31 39.94 | 2.1888 26 40 50.1 
4 33 53.34 | 2.1923 26 44 23.3 
4 36 2.89 | 2.1937 26 47 49.0 
4 38 14.58 | 2.1989 26 51 7.0 
4 40 26.40 | 2.1982 26 54 17.4 
4 42 38.36 | 2.2004 26 57 20.1 
4 44 50.45 | 2.2025 27 oO 1f§.!1 
4.47 2.66 | 2.2045 27 3 «2.4 
4 49 14.99 | 2.2065 | 27 § 42.0 
4 51 27.44 | 2.2084 27 8 13.8 
4 53 40.00 | 2.2103 27 19 37-9 
4 55 52.67 | a.axar 27 12 54.1 
4 58 5.45 | 2.2138 27 I§ 2.5 
5 © 18.32 | 2.2153 27 17 3-1 
5 2 31.29 | 2.2169 27 18 55.8 
S 4 44.35 | 2.2183 27 20 40.7 
5 6 57.49 | 2.2198 27 22 17.7 
5 9 10.72 | 2.aar 27 23 46.7 
§ II 24.02 | 3.2223 27 25 7.8 
5 13 37-40 | 2.2236 JN. 27 26 20.9 
SUNDAY 16. 
5 15 50.85 | 2.2247 [N. 27 27 26.1 
5 18 4.36 | 2.2258 27 28 23.4 
5 20 17.94 | 2.2268 27 29 12.6 
§ 22 31.57 | 2.2276 27 29 53-9 
§ 24 45.25 | 2.2283 27 30 27.1 
5 26 58.97 | 2.2291 27 30 52.4 
§ 29 12.74 | 2.2298 27 31 9-7 
5 31 26.54 | 2.2303 27 31 18.9 
5 33 40.38 | 2.2308 27 31 20.1 
§ 35 §4-24 | 3.2313 27 31 13-3 
§ 38 8.13 | 2.2327 27 30 58.4 
§ 40 22.04 | 2.2319 27 39 35-5 
5 42 35.96 | 2.2323 27 30 4.6 
§ 44 49.89 2.2323 27 29 25.6 
5 47 3-83 2.2323 27 28 38.6 
5 49 17-77 | 2.2343 27 27 43-5 
5 51 31.70 | 2.0321 27 26 40.4 
5 53 45.62 | 2.2319 27 25 29.2 
5 §5 59-53 | 2.2318 27 24 10.0 
5 58 13.43 | 2.2314 27 22 42.7 
6 0 27.30 | 2.2310 27 21 7.4 
6 2 41.15 | 2.2305 27 19 24.1 
6 4 54.96 | 2.2299 27 17 32.8 
6 7 8.74 | 2.2293 27 1§ 33-5 
6 9 22.47 | 2.2285 IN. 27 13 26.1 


57 





I.0a2 


0.754 
0.621 
0.488 
0.355 
0.221 
+0.087 
0.047 
o.x8r 
0.315 
0.448 
0.583 
0.717 
o.8s5r 
0.985 
¥.119 
1.2353 
1.388 
1.$23 
1.655 
1.788 
1.922 
2.056 
2.189 
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MAY, 1915. 
GREENWICH MEAN TIME. 
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THE MOON'S RIGHT ASCENSION AND DECLINATION. 








Right Ascension.| for Declination. 
x Min 
MONDAY 17. 
hm is 8 eof 
6 9 22.47 | 2.2285 IN. 27 13 26.1 
6 1x 36.16 | 2.2278 27 11 10.8 
6 13 49.81 | 2.2270 27 8 47.4 
6 16 3.40 | 2.2261 27 6 16.1 
6 18 16.94 | 2.2251 27 3 36.8 
6 20 30.41 | 2.2240 27 0 49.5 
6 22 43.82 | 2.2229 26 57 54.3 
© 24 57.16 | 2.2218 26 54 51.2 
6 27 10.43 | 2.2205 26 51 40.2 
6 29 23.62 | 2.2193 26 48 21.2 
6 31 36.74 | 2.2179 26 44 54.4 
6 33 49-77 | 2.2164 26 41 19.7 
6 36 2.71 | 2.2149 26 37 37-2 
6 38 15.56 | 2.2133 26 33 46.8 
6 40 28.31 | 2.2117 26 29 48.6 
6 42 40.96 | 2.2100 26 25 42.6 
6 44 53-51 | 2.2083 26 21 28.9 
6 47 5.95 | 2.2065 2617 7.4 
6 49 18.29 | 2.2048 26 12 38.2 
6 51 30.52 | 2.2028 26 8 1.3 
6 53 42.63 | 2.2008 26 3 16.7 
6 55 54.62 | 2.1988 25 58 24.4 
6 58 6.49 | 2.1968 25 53 24.5 
7 © 18.24 | 2.1948 IN. 25 48 16.9 
TUESDAY 18. 
7 2 29.86 | 2.1926 IN. 25 43 1.8 
7 4'41.35 | 2-1904 | 25 37 39-1 
7 6 §2.71 | 2.1882 25 32 8.9 
7 9 3-93 | 2-18s9 25 26 31.2 
7 IX 1§.02 | 2.1837 25 20 46.0 
7 13 2§-97 | 2.1813 25 14 53-4 
7 15 36.77 | 2.1788 25 8 53.3 
7 17 47-43 | 23-1764 25 2 45-9 
7 19 57.94 | 2.1740 24 56 31.1 
7 22 8.31 | 2.1715 24 50 9.0 
7 24 18.52 | 2.1689 24 43 39-6 
7 26 28.58 | 2.1664 24 37. 2.9 
7 28 38.49 | 2.1638 24 30 18.9 
7 30 48.24 | 2.1613 24 23 27.8 
7 32 57.84 | 2.1586 24 16 29.5 
7 35 7-27 | 2.1859 24 9 24.0 
7 37 16.55 | 2.1533 24 211.4 
7 39 25.66 | 2.r505 23 54 51.8 
7 41 34.61 | 2.1478 23 47 25.2 
7 43 43-40 | 2.1451 23 39 51.6 
7 45 §2-02 | 2.1423 23 32 I1.0 
7 48 0.48 | 2.1396 23 24 23.5 
7 50 8.77 | 2.1368 23 16 29.1 
7 52 16.89 | 2.1340 23 8 27.8 
7 54 24.85 | 2.1312 IN. 23 0 19.7 


for [Hour.|R 
r Min. 
ii 
2.189 ° 
2.323 »§ 
2.456 2 
2.588 3 
2.722 4 
2.854 5 
2.986 6 
3.118 7 
3.250 8 
3.382 9 
3-513 19 
3.643 § IT 
3-774 12 
3-905 | 13 
4-035 | 14 
4.1647 I5 
4-293 16 
4-433] 17 
4.ssx 18 
4-679 | I9 
4.808 | 20 
4-935 | 21 
$.063 | 22 
5.18) J 23 
$-335 re) 
§-441 Z 
5.566 2 
5-691 3 
5.815 4 
5-939 5 
6.0631 6 
6.185 7 
6.308 8 
6.429% 9 
6.551 | IO 
6.673 | II 
6.793 | 12 
6.912 13 
7.032 14 
71st § I5 
7.2681 16 
7-385 | 17 
7.502 1 18 
7-618 | Ig 
7-734 20 
7.849 | 21 
7.9649 22 
8.078 | 23 
8.193 | 24 


zht Ascension. 





for 
I 


Declination. 


WEDNESDAY 10. 


h 
7 54 24.85 | 2.1322 |N. 
7 §6 32.63 | 2.1283 
7 58 40.25 | 2.1256 
8 © 47.70 | 2.2238 
8 2 54.98 | 2.1199 
8 § 2.09 | 2.1272 
8 7 9-03 | 2-1143 
8 9 15.80 | 2.1114 
8 IL 22.40 | 2.2085 
8 13 28.82 | 2.1057 
8 15 35.08 | 2.1029 
8 17 41.17 | 2.toor 
8 19 47.09 | 2.0973 
8 21 52.84 2.0045 
8 23 58.43 2.0917 
8 26 3.84 | 2.0888 
8 28 9.09 | 2.0861 
8 30 14.17 | 2.0833 
8 32 19.09 | 2.0807 
8 34 23.85 2.07979 
8 36 28.44 | 2.0752 
8 38 32.87 2.0725 
8 40 37.14 | 2.0698 
8 42 41.25 | 2.0673 N. 
THURSDAY 
8 44 45.21 | 2.0647 [N. 
8 46 49.01 | 2.0631 
8 48 52.66 2.0595 
8 50 56.15 | 2.0569 
8 52 59.49 | 2.0845 
8 55 2.69 2.0531 
8 57 5-74 | 2.0496 
8 59 8.64 | 2.0478 
Q I 11.40 | 2.0448 
9 3 14.02 | 2.0425 
9 § 16.50 2.0402 
9 7 18.84 | 2.0379 
Q 9 21.05 | 2.0358 
Q II 23.13 | 2.0336 
9 13 25.08 2.0314 
9g 1§ 26.90 2.0293 
9 17 28.60 | 2.0273 
9 19 30.18 2.0353 
9 aI 31.64 2.0233 
9 23 32.98 | 2.0214 
Q 25 34.21 | 2.0196 
9 27 35-33 | 2.0178 
9 29 36.34 | 2.0160 
9 31 37-25 2.0143 
9 33 38.05 | 2.0126 |N. 


23 0 19.7 
22 52 4.9 
22 43 43-3 
22 35 15.0 
22 26 40.0 
22 17 58.4 
22 9 10.3 
22 0 15.6 
51 14-4 
42 6.7 
32 52.6 
23 32.1 
14 $-3 
2I 4 32.2 
20 54 52.8 
20 45 7.1 
20 35 15.3 
20 25 17.4 
20 15 13.3 
20 5 3.2 
19 54 47-1 
19 44 25.0 
19 33 57-9 
19 23 23.1 
20. . 

Ig 12 
19 I 
18 51 
18 40 
18 29 
18 17 
18 6 
17 55 
17 44 9.4 
17 32 30.0 
17 20 54.3 
17, 9 13.2 
16 57 26.7 
16 45 35.0 
16 33 38.1 
16 21 36.0 
16 9 28.7 
15 57 16.4 
15 44 59.0 
15 32 36.7 
15 20 9.4 
15S 7 37-2 
14 55 0.1 
14 42 18.2 
14 29 31.6 


43-4 
57-9 
6.6 
9-6 
6.9 
58.6 
44-7 
25.3 





Dif. 
for 
I 


8.191 
8.303 
8.416 
8.528 
8.638 
8.748 
8.857 


9-074 
9.182 
9.383 
9-394 
9-499 
9-604 
9-79 
9813 
9-914 
20.017 
to0.118 
z0.218 
30.315 
10.418 
10.516 
10.633 


10.710 
30.807 
10.903 
10.998 
II .092 
1.385 
11.278 
11.369 
x1 .461 
11.551 


31.640 | 


11.730 
zz .818 


31.905 ! 


Iz .992 
12.078 
12.163 
12.248 


12.331 


12.413 | 


12.496 ! 


12.578 








12.658 ! 


22.738 
32.817 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 











Hour.|Right Ascension.| for Declination. 
1 Min. 
FRIDAY a1. 

hm 58 s of" 
O| 9 33 38.05 | 2.0126 IN. 14 29 31.6 
I | 9 35 38.76 | 2.0110 14 16 40.2 
2] 9 37 39-37 | 23-0094 14 3 44.2 
3| 9 39 39-89 | 2.0079 | 13 50 43.6 
41 9 41 40.32 | 2.0064 13 37 38-3 
5 | 9 43 40.66 | 2.0051 13 24 28.6 
6 | 9 45 40.93 | 2.0038 13 It 14.4 
7 | 9 47 41.12 | 2.0026 12 §7 55-7 
8 | 9 49 41.24 | 2.0013 12 44 32.6 
9] 9 51 41.28 | 2.0002 12 31 §.2 
10} 9 53 41.26 | 1.999% 12 17 33-6 
Ir | 9 55 41.17 | 1.9980 12 3 57-7 
32 | 9 57 41.02 | 1.9971 II 50 17.6 
13 | 9 59 40.82 | 1.9962 Ir 36 33.4 
14 | 10 1 40.56 | 1.9983 II 22 45.1 
15 | 10 3 40.26 | 1.9946 ir 8 52.7 
16 | 10 5§ 39.91 | 1.9939 10 54 56.4 
17 | 10 7 39.53 | 1.9933 Io 40 56.1 
18 | 10 9 39.11 | 1.9927 10 26 52.0 
19 | 10 11 38.65 | x.9922 10 12 44.0 
20 | 10 13 38.17 | 1.9938 9 58 32.2 
21 | 10 15 37.67 | 1.9914 9 44 16.7 
22 | 10 17 37.14 | 1.99% 9 29 57-5 
23 | 10 19 36.60 | 1.9909 IN. 9 I5 34.7 

SATURDAY 22. 

o| To 21 36.05 | 1.9908 [N. 9 1 8.3 
I | 10 23 35.49 | 1.9907 8 46 38.4 
2 ' 10 25 34.93 | -9907 8 32 5.1 
3. 10 27 34.37 | 1.9908 8 17 28.3 
4 | 10 29 33.82 | 1.9909 8 2 48.2 
§ | 10 31 33.28 | 1.9912 748 48 
6 . 10 33 32.76 | .o0%5 7 33 18.1 
7 | 10 35 32-26 | 1.9918 7 18 28.2 
8 | 10 37 31.78 | 1.9923 7 3 35-2 
9 | 10 39 31.33 | 1.9928 6 48 39.1 
10 | 10 41 30.92 | 1.9034 6 33 40.0 
11 | 10 43 30.54 | 1.9943 6 18 37.9 
12 | 10 45 30.21 | 1.9949 6 3 32.9 
13 | 10 47 29.93 | 1-9958 § 48 25.1 
14 | 10 49 29.70 | 1.9967 § 33 14.5 
1§ | 10 5% 29.53 | 1.9977 518 1.1 
16 | 10 53 29.42 | 1.9988 5 2 45.1 
17 | 10 55 29.38 | 1.9999 4 47 20.4 
18 | 10 57 29.41 | 2.0013 4 32 5.2 
19 | 10 59 29.53 | 2.0027 4 16 41.5 
20 | II £ 29.73 | 2.0040 4 1 15.4 
at IE «3 30.01 | 2.0055 3 45 46.9 
22} If § 30.39 | 2.0072 3 30 16.1 
23.) 11 7 30.87 | 2.0088 3 14 43.0 
24] 11 g 31.45 | 2.0106 IN. 2 59 7.8 





x Min. 


a” 
12.817 
12.895 
12.972 
13.049 
13.135 
13.399 
13.374 
13.348 
13.421 
13.492 
13.563 
13.633 
33.703 
53.772 
13.839 
13.906 
13.972 
14.037 
14.101 
14.165 
14.228 
14.289 
14.350 
14.410 


14.469 
14.§27 
14.584 
14.641 
14.696 
14.75% 
14.805 
14.858 
14.909 
14.960 
15.010 
15.059 
15.107 
1§.1S3 
15.200 
15.245 
15.289 
I§.333 
15.374 
I$ .415 
15.455 
1$.494 
15.533 
15.569 
15.604 





SUNDAY 33. 


m =s s eof 
9 31.45 | 2.0106 IN. 2 59 7.8 
II 32.14 | 2.0125 2 43 30-5 
I3 32.95 | 2.0144 2 27 §1.1 
15 33-87 | 2.0164 212 98 
17 34.92 | 2.0186 I 56 26.6 
Ig 36.10 | 2.0208 I 40 41.5 
21 37.42 | 2.0232 1 24 54.6 
23 38.88 | 2.0256 rg 6.1 
25 40.49 | 2.0280 Oo §3 15-9 
27 42.24 | 2.0305 O 37 24.1 
29 44.15 | 2.0333 © 21 30.9 
31 40.23 | 2.0361 IN. 0 5 36.3 
33 48.48 | 2.0389 |S. 0 10 19.7 
35 50.90 | 2.0418 © 26 17.0 
37 53-50 | 2.0448 © 42 15.4 
39 56.28 | 2.0479 o 58 15.0 
41 59.25 | 2.0512 I 14 15.7 
44 2.42 | 2.0545 I 30 17.3 
46 5.79 | 2.0578 1 46 19.8 
48 9.36 | 2.0613 2 2 23.1 
§O 13.15 | 2.0650 2 18 27.1 
§2 17.16 | 2.0687 2 34 31.8 
§4 21.39 | 2.0724 2 §° 37-0 
56 25.85 | 2.0763 |S. 3 6 42.8 
MONDAY 24. 
§8 30.55 | 2.083 |S. 3 22 48.9 
© 35-49 | 2.0843 3 38 55-3 
2 40.67 | 2.0884 3 55 2.0 
4 46.10 | 2.0927 41r 8.8 
6 51.79 | 2.0972 4 27 15.7 
8 57-75 | 2.1016 4 43 22.6 
Ir 3.98 | 2.1061 4 59 29-3 
13 10.48 | 2.1107 5 15 35-8 
15 37.26 | 2.1154 5 31 42.0 
17 24.33 | 2.2203 5 47 47.8 
19 31.69 | 2.1252 6 3 53-1 
2I 39.35 | 2.1303 6 19 57.8 
23 47-32 | 2.1353 6 36 1.9 
25 55.59 | 2-1405 6 52 5.1 
28 4.18 2.1458 7 8 7°5 
30 13.08 | a.rsrx 724 89 
32 22.31 | 2.1566 7 4° 9.2 
34 31.87 2.1622 7 56 8.4 
36 41.77 | 2.1678 812 6.3 
38 52.01 | 2.1736 8 28 2.7 
41 2.60 | 2.1794 8 43 57-7 
43 13-54 | 2.1853 8 59 §1.1 
45 24.84 | 2.1914 9 15 42.8 
47 36.51 | 2.1975 9 31 32.7 
49 48.54 | 2.2037 |S. 9 47 20.6 
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GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


TUESDAY 25. 





iff, 
for 
1 Min. 


Declination. 


h m s 8 | 9 é ” 
12 49 48.54 | 2.2037 S. 9 47 20.6 
I2 52 0.95 | 2.2099 10 3 «(6.5 
12 §4 13.73 | 2.2363 10 18 50.3 
12 §6 26.90 | 2.2228 10 34 31.8 
12 58 40.46 | 2.2293 IO §0 10.9 
13. 0 54.42 | 2.2360 Il § 47-5 
13. 3 8.78 | 2.2427 Il 21 21.6 
13. 5 23.54 | 2.2494 Ir 36 52.9 
13 7 38.71 | 2.2563 II §2 21.4 
13 9 54-29 | 2.2632 12 7 46.9 
I3 12 10.29 | 2.2703 I2 23 9-4 
13 14 26.72 | 2.2774 12 38 28.7 
13 16 43.58 | 2.2846 I2 53 44.6 
13 19 0.87 | 2.2918 13 8 57.1 
13 21 18.60 | 2.2992 13 24 6.1 
13 23 36.77 | 2.3066 13 39 11.3 
13 25 55-39 | 32-3140 13 $4 12.7 
13 28 14.45 | 2.3215 14 9 10.1 
13 39 33-97 | 32-3292 14 24 3-5 
13 32 53-95 | 2.3369 | 14 38 52.7 
13 35 14.40 | 2.3447 14 $3 37-5 
13 37 35-31 | 2.3524 | 15 8 17.9 
13 39 56.69 | 2.3603 15 22 53.6 
13 42 18.54 | 2.368: |S. 15 37 24.6 
WEDNESDAY 26. 
13 44 40.86 | 2.3760 (S. 15 51 50.7 
13 47. 3-66 | 2.384 16 6 I1.9 
13 49 26.95 | 2.3922 16 20 27.9 
13 51 50.72 | 2.4002 16 34 38.6 
13 54 14.98 | 2.4084 16 48 43.9 
13 §6 39.73 | 2.4167 17 2 43.6 
13 59 4.98 | 2.4249 | 917 16 37.7 
Iq I 30.72 | 2.433% I7 30 25.9 
14 3 56.95 | 2.4413 17 44 8.2 
14 6 23.68 | 2.4497 17 57 44.3 
14 8 50.91 | 2.458 18 Ir 14.2 
14 11 18.64 | 2.4664 18 24 37.7 
14 13 46.88 | 2.4748 18 37 54.7 
14 16 15.62 | 2.4832 18 sr §.0 
14 18 44.86 | 2.4916 19 4 8.5 
14 21 14.61 | 2.s00% 19 17 §.1 
14 23 44.87 | 2.5085 IQ 29 54.5 
14 26 15.63 | 2.5168 19 42 36.7 
14 28 46.89 | 2.5253 19 5§ 11.5 
14 31 18.66 | 2.5338 20 7 38.8 
14 33 50.94 | 2.5422 20 Ig 58.5 
14 36 23.72 | 2.5506 20 32 10.3 
14 38 57.01 | 2.5589 20 44 14.2 
14 41 30.79 | 2.5673 20 56 10.0 
14 44 5§.08 | 2.ses7 |S. 2m 7 57.5 








15.782 
15.748 
15.751 
15.672 
15.631 
15.589 
15.545 
15.498 
15.450 
15.400 
15.348 
15.393 
15.237 
15.179 
15.118 
15.055 
14-990 
14.923 
14.855 
14.783 
14.710 
14.634 
14.556 
14.476 


14-394 
14.310 
14.223 
14.133 
14.042 
13.948 
13.853 
13-754 
13.653 
13.550 
13-445 
13.338 
13.228 
13.115 
13.001 
12.883 
12.763 
12.642 
12.518 
12.392 
12.263 
12.131 
11.998 
11.861 
11.923 


our. 


— 
= OO CON AN AW WD HO 


GSS |< hss Ar SS = cS SSS 











Right Ascension.| for | Declination. 
1 Min. 
THURSDAY 27. 
h m ry | 8 9 4‘ 7 
14 44 5.08 | 2.5757 |S. 21 7 57.5 
14 46 39.87 | 2.5839 21 19 36.7 
14 49 1§.15 | 2.5922 21 31 7-4 
14 §I 50.93 | 2.6004 2I 42 29.5 
14 54 27.20 | 2.6086 2I 53 42.7 
14 57 3.96 | 2.6167 22 4 47.0 
14 §9 41.20 | 2.6248 22 15 42.3 
15 2 18.93 | 2.6328 22 26 28.4 
15 4 $7.13 | 2.6406 22 37. ‘5.1 
15 7 35-80 | 2.6485 22 47 32.4 
I5 10 14.95 | 2.6363 22 §7 50.0 
15 12 54.56 | 2.6640 23 7 57-9 
15 15 34.63 | 2.6717 23 17 56.0 
15 18 15.16 | 2.6792 23 27 44.1 
I5 20 56.13 | 2.6866 23 37 22.0 
15 23 37-55 | 26040 | 23 46 49.7 
15 26 19.41 | 2.7013 23 56 7.0 
15 29 1.70 | 2.7083 24 § 13.8 
I§ 31 44-41 | 2.7153 24 Iq 10.0 
15 34 27-54 | 2.7222 24 22 55-5 
1§ 37 11.07 | 2.7289 24 31 30.1 
15 39 §5.01 | 2.7356 24 39 53.8 
I§ 42 39.34 | 2.7420 24 48 6.3 
15 45 24.05 | 2.7483 |S. 24 56 7.7 
FRIDAY 28. 

15 48 9.14 | 2.7546 (S. 25 3 57.8 
1§ 50 54.60 | 2.7607 25 11 36.4 
I5 53 40.42 | 2.7666 25 19 3.6 
15 56 26.59 | 2.7723 25 26 19.2 
IS 59 13-09 | 2.7778 25 33 23.0 
16 1 $9.92 | 2.7832 25 40 15.0 
16 4 47.07 | 2.7884 25 46 55.1 
16 7 34.53 | 2-7935 | 25 53 23.2 
16 10 22.29 | 2.7983 25 59 39-3 
16 13 10.33 | 2.8030 26 5§ 43.2 
16 15 58.65 | 2.8075 26 IL 34.9 
16 18 47.23 | 2.8118 26 17 14.3 
16 21 36.06 | 2.8158 26 22 41.3 
16 24 25.13 | 2.8197 26 27 55.8 
16 27 14.42 | 2.8233 26 32 57.8 
16 30 3.93 | 2.8268 | 26 37 47.2 
16 32 53.64 | 2.8301 26 42 23.9 
16 35 43.54 | 2.833% 26 46 47.9 
16 38 33.61 | 2.8358 26 50 59.2 
16 41 23.84 | 2.8384 26 54 57-7 
16 44 14.22 | 2.8408 26 58 43.3 
16 47 4.74 | 2.8429 27 2 16.0 
16 49 55.37 | 2-8448 27 5 35-7 
16 §2 46.11 | 2.8465 27. 8 42.5 
16 55 36.95 | 2-8479 |S. 27 11 36.3 


8.302 
8.316 
7-929 


7-739 
7-548 
7°357 
7.162 
6.955 
6.768 
6.568 
6.368 
6.167 
5-963 
§-759 
5-553 | 
§.346 
5.138 
4.928 
4.738 
4.506 | 


4-294 
4.082 


3 .868 
3.653 
3-437 
3.231 
3.005 | 


2.788 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 





Dia | 
for Declination. 


r Min. | 


SATURDAY 29. 


b m 8 s e ‘ oo 
16 55 36.95 | 2-8479 |S. 27 11 36.3 
16 58 27.86 | 2.8401 27 14 17.0 
17 1 18.84 | 2.8501 27 16 44.7 
17. 4. 9.87 | 2.8508 27 18 59.3 
TY 7 0.93 | 2.8513 27 21 0.8 
17 Q §2.02 | 2.8515 27 22 49.2 
17 12 43-11 | 2.8514 27 24 24.4 
17 15 34.19 | 2.8512 27 25 46.6 
17 18 25.25 | 2.8507 27 26 55.7 
17 21 16.27 | 2.8499 27 27 §1.6 
17 24 7.24 | 2.8490 27 28 34.4 
17 26 58.15 | 2.8478 27 29 4.2 
17 29 48.97 | 2.8463 27 29 20.9 
17 32 39.70 | 2.8446 27 29 24.5 
17 35 30.32 | 2.8426 27 29 15.0 
17 38 20.81 | 2.8404 27 28 52.6 
17 gl 31.17 | 2.8380 27 28 17.2 
17 44 1.37 | 2.8353 27 27 28.9 
17 46 5S1.41 | 2.8325 27 26 27.6 
17 49 41.27 | 2.8294 27 25 13.5 
17 §2 30.94 | 2.826: 27 23 46.6 
17 §5 20.40 | 2.8225 2722 6.9 
17 58 9.64 | 2.8188 27 20 14.5 
18 © 58.65 | 2.8248 |S. 27 18 9.5 
SUNDAY 30. 
18 3 47.41 | 2-8105 |S. 27 15 51.8 
18 6 35.91 | 2.806: 27 13 21.6 
18 9 24.14 | 2.8014 27 10 38.9 
18 12 12.08 | 2.796 27 7 43-9 
18 14 59.72 | 2.7915 27 4 36.5 
18 17 47.06 | 2.7863 27 1 16.8 
18 20 34.08 | 2.7808 26 57 45.0 
18 23 20.76 | 2.7752 26 54 1.1 
18 26 7.10 | 2.7694 26 50 5.2 
18 28 53.09 | 2.7635 26 45 57.3 
18 31 38.72 | 2.7573 26 41 37.6 
18 34 23.97 | 2.7509 26 37 6.2 
18 37 8.83 | 2.7443 26 32 23.1 
18 39 53-29 | 2.7377 26 27 28.5 
18 42 37.35 | 2.7308 26 22 22.4 
18 45 20.99 | 2.7238 2617 4.9 
18 48 44.21 | 2.7167 26 11 36.2 
18 50 46.99 | 2.7094 26 5 56.3 
18 53 29.34 | 2.7020 26 0 5.4 
18 56 11.23 | 2.6044 25 54 3-5 
18 58 52.67 | 2.6868 25 47 50.9 
Ig 33.65 | 2.6797 25 41 27.6 
19 4 14.16 | 2.6713 25 34 53.6 
19 6 54.18 | 2.6630 25 28 9.1 
19 9 33.72 | 2.6548 |S. 25 21 14.3 





for. 
1 Min 


2.§70 
2.353 
2.134 
1.916 
1.697 
x.478 
1.261 
I .042 
0.823 
0.605 
0.388 
—0.169 
+0.049 
0.266 
0.482 
©.698 
0.933 
1.1328 
1.342 
1.555 
x.768 
1.978 
2.389 


2.399 
2.608 
2.814 
3.020 
3.226 
3-429 
3.63% 
3.832 
4-032 
4.230 
4.426 
4.645 
4-814 
5.006 
§-197 
5-385 
$.§72 
$-787 
5.940 
6.121 
6.299 
6.478 
6.654 
6.828 
6.998 





Diff 





for. 
: Min. 
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Hour.|Right Ascension.| for Declination. 
1 Min 
MONDAY 31. 
hm s ! s eof" 
19 9 33-72 | 2.6548 |S. 25 21 14.3 
IQ 12 12.76 | 2.6466 25 14 9.3 
IQ 14 51.31 | 2.6383 25 6 54.1 
19 17 29.35 | 2.6298 24 59 28.9 
19 20 6.88 | 2.6ar3 24 51 53-9 
IQ 22 43.90 | 2.6126 24 44 9.1 
19 25 20.39 | 2.6038 24 36 14.7 
19 27 56.36 | 2.sos2 24 28 10.7 
19 30 31.81 | 2.5864 24 19 57.4 
19 33 6.73 | 2.5775 24 11 34.8 
IQ 35 41.11 | 2.5685 24 3 3.0 
19 38 14.95 | 2.5595 23 54 22.3 
19 40 48.25 | 2.5504 23 45 32-7 
IQ 43 21.00 | 2.sar3 23 36 34.3 
19 45 53-20 | 2.5324 23 27 27.3 
19 48 24.86 | 2.5230 23 18 11.8 
19 50 55.96 | 2.5138 23 8 48.0 
19 53 26.51 | 2.5046 22 59 15.9 
19 $5 56.51 | 2.4983 | 22 49 35-7 
19 58 25.95 | 2.4860 | 22 39 47.5 
20 0 54.83 | 2.4767 22 29 51.5 
20 3 23.15 | 2.4674 22 19 47-7 
20 5§ 50.92 | 2.4582 22 9 36.3 
20 8 18.13 | 2.4488 |S. 21 59 17.5 
TUESDAY, JUNE tr. 
20 10 44.78 48 51.3 


OvVe@A 





2.4395 S- 21 


PHASES OF THE MOON. 


Last Quarter . . May F 
New Moon 13 
First Quarter . 21 
Full Moon 28 
Apogee . . May 
Perigee . 


7.168 
7-337 
7 -$02 
7.665 
7.827 
7.987 
8.144 
8.299 
8.455 
8.604 
8.753 
8.900 
9.045 
9.188 
9.328 
9.466 
9.603 
9.737 
9 .868 
9.998 
10.127 
10.259 
10.378 


h m 
17 22.6 


15 31.0 
16 50.0 


9 32-9 


d 
14 9.4 
28 5.6 
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£ . THE SUN’S 

Day of | 25 Diff. 

wes. | E8 ‘ 
an Apparent Right | Diff. for * Hom. 

Ascension. x Hour. 
h m 8 r e , iad . ’ zd s 

Tues. | 11 4 33 2.15 | 10.215 |N.21 56 51.0 | +21.18] 15 48.07 0.357 
Wed. | 214 37 7.53 | 10.233 22 § 8.1 | 20.23115 47.92 0.375 
Thur. | 3] 4 41 13.33 | 10.250] 2213 2.1! 19.27115 47.78 ©.392 
Fri. 414 45 19.53 | 10.266] 22 20 32.9 |+18.30] 15 47.64 0.408 
Sat. 514 49 26.11 | 10.282 | 222740.4] 17.32]15 47.50 0.424 
SUN.| 6] 4 53 33.06 | 10.297 | 22 3424.3] 16.33] 15 47.37 0.439 
Mon. | 7] 4 57 40.36 | 10.311 22 40 44.5 | +15.34] 15 47.25 0.453 
Tues. | 815 1 47.98 | 10.324] 22 4640.9| 14.35]15 47.13 0.466 
Wed. | 915 5 55-91 | 10.336] 22 5213.2] 13.35)15 47.02 0.478 
Thur. | 10] § 10 4.12 | 10.347) 22 57 21.5 | +12.34] 15 46.91 0.489 
Fri. | 11] 5 14 12.58 | 10.357] 23 2 5§.5| 11.33]15 46.80 0.499 
Sat. | 12] 5 18 21.27 | 10.366] 23 625.1] 10.31] 15 46.70 0.508 
SUN.| 13] 5 22 30.17 | 10.374 23 10 20.4/+ 9.29] 15 46.61 0.516 


Mon. | 14] 5 26 39.24 | 10.381 2313 51.0] 8.27115 46.52 0.523 


Tues. | 1515 30 48.47 | 10.387] 231657.1] 7.24715 46.43 0.529 
Wed. | 161 5 34 57.83 | 10.392 23:19 38.5 |+ 6.21} 15 46.35 0.534 
Thur. |} 1715 39 7.29 | 10.396] 232155.2| 5.18]15 46.28 0.538 
Fri. [1815 43 16.82 | 10.398] 232347.1| 4.15115 46.21 0.540 
Sat. [19] 5 47 26.40 | 10.399 | 23 25 14.3 |+ 3.12115 46.15 0.541 
SUN. | 20] 5 51 36.00 | 10.400] 23 2616.7| 2.08115 46.09 0.542 
Mon. | 21] 5 55 45.61 | 10.399 23 26 54.3] 1.05]15 46.04 0.541 


* 0.539 
0.537 
0.534 


Tues. | 2215 59 55.18 | 10.398 
Wed. 12316 4 4.71 | 10.395 
Thur. | 24] 6 8 14.16 | 10.392 


2327 7-1 |+ 0.02715 45.99 
" 23 2655.1 |— ror]15 45.94 
23 2618.4] 2.04915 45.90 


Fri. =| 25] 6 12 23.53 | 10.388 
Sat. | 26] 6 16 32.78 | 10.383 
SUN. | 27] 6 20 41.92 | 10.377 


23 25 17.0|— 3.07} 15 45.86 
232350.9| 4.10] 15 45.82 
2322 0.1] 5.13715 45.79 


0.530 
0.525 
0.519. 


0.513 | 
0.506 
0.498 | 


Mon. | 28] 6 24 50.90 | 10.371 
Tues. | 29} 6 28 59.73 | 10.364 
Wed. | 30] 6 33 8.37 | 10.356 


23.19 44.7 |— 6.15] 15 45.76 
2317 4.8/ 7.17115 45-73 
2314 0.4] 8.197 15 45.71 





Thur. | 31 10.347 1N.23 10 31.5 |— 9.21] 15 45.69 0.489 





6 37 16.82 


Notg.—The mean time of semidiameter passing the meridian may be found by subtracting o.19 from the sidereal 
time. 
The sign + prefixed to the hourly change of declination indicates that north declinations are increasing; the 
sign — indicates that north declinations are decreasing. 





SUN. 


Mon. 
Tues. 


Wed. | 


Thur. 
Fri. 
Sat. 


SUN. 


Mon. 
Tues. 


Wed. 
Thur. 
Fri. 


Sat 


SUN. 


Mon. 


Tues. - 


Wed. 


Thur. 


Fri. 
Sat 


SUN. 


Mon. 
Tues. 
Wed. 


Thur. 


oe 
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JUNE, 1915. 


Apparent Right 
Ascension. 


mn Oh Pr RWW 
mer Dom mJ Go F 


IO 


14 
18 


22 
26 


30 


34 
39 
43 


47 
51 
55 


59 


4 
8 


12 
16 
20 


24 
28 


33 


DB ANN ADD AKU NUH UNH UMN UMN UN HHP Hae 


37 


8 
2.58 
7-93 

13.70 


19.88 
26.44 
33-36 


40.63 
48.22 
56.11 


4.28 
12.71 
21.37 


30.23 
39-27 
48.46 


57-78 
7.20 
16.70 


26.24 


35.81 
45-37 


54-91 
4.40 
13.82 


23.14 
32.36 
41.46 
50.41 
59-20 

7.81 


16.23 


THE SUN’S 
Diff. for | Apparent Decli- 
t Hour. nation. 

8 e é‘ ” 
10.214 [N.21 56 51.9 
10.232 22 5 8.9 
10.249 2213 2.8 
10.265 22 20 33.6 
10.281 22 27 40.9 
10.296 22 34 24.8 
10.310 22 40 44.9 
10.323 22 46 41.2 
10.335 22 §2 13.5 

"10.346 22 57 21.7 
10.356 23 2 5.6 
10.365 23 6 25.2 
10.373 23 10 20.4 
10.380 23 13 51.0 
10.386 23 16 §7.1 
10.390 23 19 38.5 
10.394 23 21 55.2 
10.397 23 23 47-1 
10.398 23 25 14.3 
10.399 23 26 16.7 
10.398 23 26 54.3 
10.396 2327 7.1 
10.394 23 26 55.2 
10.391 23 26 18.5 
10.387 23 25 17.1 
10.382 23 23 §I.1 
10.376 23 22 0.4 
10.370 23 19 45.0 
10.363 23 17 §.2 
10.355 23 14 08 


10.346 I N.23 10 32.0 


Diff. for 
: Hour. 





9 
+21.18 
20.22 
19.26 


+18.29 
17.31 
16.33 


+15.34 
14.35 
13-35 


+12.34 


11.33 
10.31 


+ 9.29 
8.26 


7.24 


+ 6.21 
5.18 


4.15 


+ 3.12 
2.08 
1.05 


+ 0.02 
— 1.01 
2.04 


— 3-97 
4.10 


5-13 
— 6.15 
7-37 
8.19 


— 9.21 


AT GREENWICH MEAN NOON. 


Equation of 
Time, to be 
Added to 


| Subtractec 


from 
Mean Time. 


NNN 


8 
39-54 
21.75 
12.54 


2.92 
52.92 
42.55 


31.84 
20.81 


9.48 


57.86 
45-99 
33-90 


21.59 
9.11 


3-53 


16.29 
29.15 
42.09 


§5-07 
8.08 
21.08 


34.06 
46.99 
59.86 


12.62 


2 25.28 


37.82 


50.22 


2.45 
14.50 


26.36 


Sidereal 
Diff. for} or Right 
1 Hour. 





0.357 
9-375 
0.392 


0.408 
0.424 
0.439 


0.453 
0.466 
0.478 


0.489 
0.499 
0.508 


0.516 
0.523 
0.529 


0.534 
0.538 


0.540 


0.541 
0.542 
0.541 


0.539 
0.537 
0.534 


0.530 
0.525 
0.519 


0.513 
0.506 
0.498 


0.489 


Norz.—The semidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign + prefixed to the hourly change of declination indicates that north declinations 


are increasing; the sign — indicates that north declinations are decreasing. 
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Time, 
Ascen- 


sion of Mean 
un. 


Anh hpEp PPE 


II 


14 
18 


man tm 


22 
26 


30 


mam 


34 
38 


42 


mann 


46 
50 
54 


58 
2 
6 


10 


14 
18 


22 
25 
29 


Nn NAN NAW NAM monn 


33 


0.20 
56.76 
53-31 


49.87 


Diff. for r Hour, 
+9°.8565. 
(Table III.) 


Mean Time di 
Sidereal Noon. 


64 JUNE, 1915. 
AT GREENWICH MEAN NOON. 

ele THE SUN’S 

4.a| 3. ; 

= Logarithm of th 

> g 38 True Longitude. Radius Vector of 
A A Diff. for Latitude. 

A | PY 

1 | 152] 69 54 46.5 | 54 15.8 | 143.68 | —0.05 | 0.006 1103 |+27.9 
2| 153] 70 52 14.4 | 51 43.6 | 143.65 | +0.07 | 0.006 1766 | 27.3 
31154] 71 49 41.6 | 49 10.6 | 143.62 0.20 | 0.006 2414 | 26.7 
4/1551 72 47 8.1 | 46 36.9 | 143.59 | +0.32 | 0.006 3045 |+26.0 
5 | 156] 73 44 34.0 | 44 2.6 | 143.56 0.44 | 0.006 3659 | 25.2 
61157] 74 41 59.2 | 41 27.6 | 143.54 0.54 | 0.006 4253 | 24.3 
7|158] 75 39 23.8 | 38 §2.0 | 143.51 | +0.62 | 0.006 4826 |+23.4 
8 | 159] 76 36 47.7 | 36 15.8 | 143.48 0.68 | 0.006 5378 | 22.5 
9 | 160] 77 34 11.0 | 33 38.9 | 143.46 0.71 | 0.006 5908 | 21.6 
10 | 161 | 78 31 33.7 | 31 1.4 | 143-43 | +0.73 | 0.006 6415 |+20.6 
Ir | 162] 79 28 55.7 | 28 23.2 | 143.41 0.71 | 0.006 6898 | 19.6 
12 | 163] 80 26 17.0 | 25 44.3 | 143.38 0.65 | 0.006 7356 | 18.6 
13 | 164] 81 23 37.7 | 23. 4.8 | 143.35 | +0.58 | 0.006 7789 |+17.6 
14 | 165] 82 20 57.6 | 20 24.6 | 143.32 0.49 | 0.006 8198 | 16.5 
1§ | 166] 83 18 16.8 | 17 43.6 | 143.29 0.38 | 0.006 8583 | 15.5 
16 | 167] 84 15 35.3 | 15 1.8 | 143.25 | +0.25 | 0.006 8943 /+14.5 
17 | 168] 85 12 53.0 | 12 19.4 | 143.22 | +0.11 | 0.006 9279 | 13-5 
18 | 169] 86 10 10.0 9 36.1 | 143-19 | —0.02 | 0.006 9592 | 12.6 
19 | 170] 87 7 26.1 6 52.1 | 143.16 | —0.15 | 0.006 9883 [+11.7 
20|171f 88 4 41.5 4 7.3 | 143-13 0.25 | 0.007 O152 | 10.8 
21 |172] 89 I 56.2 I 21.8 | 143.10 0.34 | 0.007 O401 | 10.0 
22 1173] 89 59 10.1 | 58 35.5 | 143.07 | —0.42 ] 0.007 0631 |+ 9.2 
23 | 174] 90 56 23.3 | 55 48.6 | 143.04 0.45 | 0.007 0844 | 8.5 
2411751 91 53 36.0 | 53. 1.0 | 143.02 0.44 | 0.007 IO4I 7.9 
25 | 176] 92 50 48.1 | 50 12.9 | 143.00 | —O0.40 }| 0.007 1223 |+ 7.3 
26 | 177] 93 47 59-7 | 47 24.4 | 142.98} 0.34 | 0.007 1391 | 6.7 
27 |1781 94 45 I1.1 | 44 35.6 | 142.97 0.25 | 0.007 1545 | 6.1 
28 |179] 95 42 22.2 | 41 46.5 | 142.96 | —0.14 | 0.007 1686 |+ 5.6 
29 | 180] 96 39 33-3 | 38 57.4 | 142.96 0.00 | 0.007 1812 | 5.0 
30 | 181 } 97 36 44.3 | 36 8.2 | 142.96] +0.14 | 0.007 1924 | 4.3 
31 | 182] 98 33 55.4 | 33 19.2 | 142.97 | +0.26 | 0.007 2019 |+ 3.6 





Nore.—The longitudes in the column J are referred to the true equinox of their own date, while 
those in the column 1’ are referred to the mean equinox of the beginning of the Besselian 
fictitious year. 


h m s | 
19 21 16.11 
19 17 20.20 


19 13 24.29 


28.38 
32.46 
36.55 


“on 
44.73 
48.81 


19 9 
19 5 
I9 I 


18 
18 
18 


57 
53 
49 


18 
18 
18 


52.90 
56.99 
1.08 


45 
Al 
38 


18 
18 
18 


5.16 
9.25 
13.34 


34 
30 
26 


18 
18 
18 


22 
18 


17.43 
21.52 
25.60 


29.69 
33-78 
37.86 


18 
18 6 
18 2 


41.95 
46.04 
§0.13 


17 
17 
17 


54.21 
58.30 
2.39 


6.48 
10.56 
14.65 


17 
17 
17 


17 
17 
17 


17 18.74 


—9°.8296. 
(Table I1.) 


IV. 


Day of the Month. 


Aw te N om 


coms 


10 
I! 
12 


13 
14 
15 


16 


17 
18 


19 
21 


22 
23 


25 
26 


27 


28 
29 
30 


3l 


SEMIDIAMETER. 
Noon. Midnight. 
16 12.0 | 16 4.3 
1§ 56.5 | 15 48.6 
15 49-9 | 15 33-5 
1§ 26.4 | 15 19.8 
15 13-7 | 15 8.2 
I5 3-2 | 14 58.8 
14 55.0 | 14 51.8 
14 49-1 | 14 47.0 
14 45-4 | 14 44.2 
14 43-6 | 14 43.4 
14 43-5 | 14 44-1 
14 45-0 | 14 46.4 
14 48.0 | 14 50.0 
I4 52-3 | 14 55-0 
14 58.90/15 1.4 
IS §.1 | 15 9.2 
15 13.6 | 1§ 18.5 
I5 23-7 | 1§ 29.3 
15 35-1 | 15 41.3 
15 47-7 | 15 54-2 
16 0.8 [16 7.4 
16 13.7 | 16 19.7 
16 25.3 | 16 30.1 
16 34.2 | 16 37.3 
16 39.3 | 16 40.1 
16 39.7 | 16 38.0 
16 35.2 | 16 31.1 
16 26.1 | 16 20.1 
16 13.5 | 16 6.3 
15 58.8 | 15 51.1 
15 43-4 ' 15 35.8 
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JUNE, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S 


HORIZONTAL PARALLAX. 


Noon. 


o oe 


59 21.51 
58 24.48 
57 27-41 


56 34.22 
55 47-56 
55 8.93 


54 38.84 
54 17.19 
54 3-47 


53 56.91 
53 56.76 
54 2.32 


54 13.15 
54 28.99 
54 49.84 


55 15.86 
55 47-27 
56 24.15 


57 6.14 
57 52.20 
58 40.40 


59 27.7! 
60 IO.I! 
60 42.88 


61 1.65 


OI 3.14 
60 46.43 


60 13.08 
59 26.84 
58 32.86 


57 36.33 


Diff. for 
z Hour. 


+ 


—2.307 
2.409 
2.320 


—2.095 
1.783 
1.433 


—1.076 
0.733 
0.419 


—0.136 
+0.117 
0-344 


+0.556 
0.764 
0.975 


+1.195 
1.423 
1.647 


+1.844 
1.981 


2.014 


+1.9Oor 
1.598 


I.102 


+0.438 
—0.320 
1.061 


—1.691 


2.125 
2-337 


—2.341 


Midnight. 


58 53.30 
57 55-67 
57 0.14 


55 9.95 
55 27-19 
54 52.81 


54 26.98 
54 9-39 
53 59-34 


53 56.08 
53 58.86 


54 7.10 


54 20.45 
54 38.78 
§5 2.19 


55 30.88 
56 5.04 
56 44.55 


57 28.76 
58 16.20 


59 4-39 


59 49.82 
60 27.98 
60 54.26 


61 4.68 
60 57.01 
60 31.65 


59 51.26 


59 0.49 
58 4.60 


57 8.59 


Diff. for 
x Hour. 





—2.385 
2.384 


2.221 


—1.946 


1.610 
1.254 


—0.903 
0.572 
0.274 


—0.00§ 
+0.232 
0.451 


+0.660 
0.869 
1.084 


+1.309 
1.537 
1.751 


+1.923 
2.014 
1.978 


+1.775 


1.373 
0.788 


+0.064 
—0.699 
1.390 


—1.936 
2.258 
2.363 


2.275 
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UPPER TRANSIT. | AGE. 


Meridian of 
Greenwich. 


h m 
16 10.8 
17 I! 
17 47.0 


18 30.0 


IQ 11.4 
IQ 52.6 


20 34.6 
21 18.3 


22 4.3 


22 §2.8 
23 43-2 
d 


O 34.7 
I 25.9 
2 15.9 


3. 3-9 
3 50.0 
4 34-7 


5 19.0 
6 3.9 
6 51.1 


7 41.8 
8 37.4 
9 38.5 


IO 43.9 
II 50.9 
I2 55.8 


13 55.8 
14 50.1 
1§ 39-4 


16 24.7 


Diff. for 
r Hour. 


m 
2.21 


2.00 
1.85 


1.75 
1.71 
1.72 


1.78 
1.87 
1.97 


2.06 
2.13 


2.15 
2.11 
2.05 


1.96 
1.89 
1.85 


| 1.85 


1.91 
2.03 


2.20 


2.43 
2.65 


2.78 


2.77 
2.61 


2.38 
2.15 


1.96 


1.83 


Nooa. 


d 
18.4 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 





























Diff. Diff. . Diff. 

Hour.|Right Ascension.| for Declination. for our.|Right Ascension.| for Declination. for 
x Min. I Min. 1 Min. t Min. 
TUESDAY 1. THURSDAY 3. 

h m s $ . , ” ” h m 8 s | e ¢ om ” 

© | 20 10 44.78 | 2.4395 |S. 2% 48 51.3 | 10.497 0 | 2I 57 §2.16 | 2.048 |S. 11 42 38.6 | 14.079 
1 | 20 13 10.87 | 2.4302 21 38 17.9 | 10.616f I | 21 59 54.91 | 2.0427 1r 28 32.8 | 14.115 
2 20 15 36.40 2.4209 2I 27 37-4 | 10.733 2 22 | 57-28 2.0364 Il 14 25.0 14.166 
3 | 20 18 1.38 | 2.4117 21 16 49.9 | 10.848] 3 | 22 3 59.28 | 2.0303 II 015.3 | 24.178 
4 | 20 20 25.80 | 2.4024 21 § 55.6 | 10.961] 4 | 22 6 ‘0.92 | 2.0244 10 46 3.6 | 14.209 
5 | 20 22 49.67 | 2.3933 20 54 54.6 | 11.072 5 | 22 8 2.21 - 2.0185 IO 3% 50.2 | 14.258 
6 | 20 25 12.99 | 2.3840 20 43 47.0 | 1x.181 | 6 | 22 10 3.14 | 2.0127 IO 17 35.5 | 14.266) 
7 | 20 27 35.75 | 2.3748 20 32 32.9 | 11.288] 7 | 22 12 3.73 . 2.0069 IO) 3 18.3 | 14.293 
8 | 20 29 57.96 | 2.3656 20 21 12.5 | 11.393] 8 | 22 14 3-97 | 2.0013 9 48 59.9 | 14.318 
9 | 20 32 19.62 | 2.3565 20 9 45.8 '11.496] 9 | 22 16 3.88 | 1.9958 9 34 40.1 | 24.343 
10 | 20 34 40.74 | 2.3474 19 58 13.0 + 11.596} 10 | 22 18 3.46 | 1.9903 9 20 18.8 | 14.36 
11 | 20 37 1.31 | 2.3383 | 19 46 34.3 | 11-604] Tr | 22 20 2.72 | 1.985: 9 5 56.2 | 14.38 
12 | 20 39 21.34 | 2.3293 19 34 49-7 , 11-791] 12 | 22 22 1.67 | 1.9798 8 51 32.3 | 14.48) 
13 | 20 41 40.83 | 2.3204 IQ 22 59.4 | 11.886] 13 | 22 24 0.30 | 1.9747 837. 7.2 | 14438 
14 | 20 43 59.79 | 2-3115 IQ It 3.4 11.978 14 | 22 25 58.63 | 1.9696 8 22 41.0 | 14-446. 
15 | 20 46 18.21 | 2.3026 18 59 2.0 112.068] 15 | 22 27 56.65 | 1.9646 8 813.7 | 14-465, 
16 | 20 48 36.10 | 2.2938 18 46 55.2 ' 12.358] 16 | 22 29 54.38 | 1.9598 7 53 45-5 | 14-478 
17 | 20 50 53.46 | 2.2850 | 18 34 43.1 | 12-245] 17 | 22 31 51.82 | 1.9549 7 39 16.3 | 14-493 
18 | 20 53 10.30 | 2.2763 18 22 25.8 | 12.330] 18 | 22 33 48.97 | 1.9503 7 24 46.3 | 14.908 
19 | 20 55 26.62 | 2.2677 18 10 3.5 | 12.413] 19 | 22 35 45.85 | 1.9457 7 10 1§.4 | 14-531 
20 | 20 57 42.42 | 2.2590 17 57 36.3 | 12.493 | 20 | 22 37 42.45 | 1.9422 6 55 43.8 | 14-533. 
2I | 20 §9 57-70 | 32-2504 17 45 4-3 | 12-573 § 21 | 22 39 38.78 1.9367 6 4I 11.5 14-543 | 
22 2I0 2 12.47 | 2.2420 17 32 27.5 | 12.652] 22 22 41 34.85 1.9324 6 26 38.7 34-553 
23 | 21 4 26.74 | 2.2337 IS. 17 19 46.1 | 12.727] 23 | 22 43 30.67 | 1.9283 |S. 6 12 5.3 | 14.562 

WEDNESDAY 2. FRIDAY 4. 

o | 2x 6 40.51 | 2.2253 |S. 17. 7 0.3 | 12.800] o | 22 45 26.24 |.1-9241 [S. 5 57 31.4 | 34-58 
1 | 21 8 53.78 | 2.2170 16 54 10.1 | 12.873 [| I | 22 47 21.56 | 1.9200 5 42 57.1 | 34-575 
2 | 2r 1r 6.55 | 2.2088 16 41 15.6 | 12.943 | 2 | 22 49 16.64 | 1.9161 5 28 22.4 | 14.580 
3 | 2% 13 18.84 | 2.2008 16 28 17.0 | 13.011 Jf. 3 | 22 §I 11.49 | 1.9183 5 13 47-5 | za-s8 
4 | 21 15 30.64 | 2.1927 | 16 15 14.3 | 13.078] 4 | 22 53 6.11 | 1.908% 4 59 12.3 | 14-588 
§ | 21 17 41.96 | 2.1847 16 2 7.6 | 13.1437 5 | 22 55 0.50 | 1.9048 4 44 36.9 | 14.591 
6 | 21 19 52.80 | 3.1768 15 48 57.1 | 13.207] 6 | 22 56 54.68 | 1.9012 4 30 1.4] r4.595 
7 | 21 22 3.17 | 2.1690 15 35 42.8 | 13.268] 7 | 22 58 48.64 | 1.8977 415 25.8 | 14.593 
8 | 21 24 13.08 | 2.1613 1§ 22 24.9 | 13.328} 8 | 23 © 42.40 | 1.8943 4 © 50.3 | 34.592 
Q | 21 26 22.52 | 2.1536 1S 9 3-4] 13-3887 9 | 23 2 35.96 | 1.8910 3 46 14.8 | r4.592 
1o | 22 28 31.51 | 2.1460 14 55 38.4 | 13.444 10 | 23 4 29.32 | 1.8878 3 3% 39-4 24.589 
Ir | 21% 30 40.04 | 2.1385 14 42 10.1 | 13.498] Ir | 23 6 22.49 | 1.8846 317 4.2 | 14.586 
12 | 25 32 48.13 | 2.2322 14 28 38.6 | r3.ss2f 12 | 23 8 15.47 | 1.8815 3 2 29.1 | 14.582 
13 | 2% 34 55.77 | 2-238 14,15 3.9 | 13.6049 13 | 23 10 8.27 | 1.8786 2 47 54-3 | 24-877 
14 | 21 37 2.98 | 2.1166 14 I 26.1 | 13.655] 14 | 23 12 0.90 | 1.8758 2 33 19.9 | %4-572 
15 | 21 39 9.76 | 2.1094 13 47 45-3 | 13-7049 15 | 23 13 53-36 | 12-8729 2 18 45.8 | 14.565 
16 | 21 41 16.11 | 2.1023 13 34 1.6 | 13.752] 16 | 23 15 45.65 | 1.8703 2 4 12.1 | 14.558 
17 | 21 43 22.04 | 2.0983 13 20 15.1 | 13.7989 17 | 23 17 37-79 | 1-8677 I 49 38.9 | 14.549 
18 | 21 45 27.55 | 2.0884 13. 6 25.9 | 13.842] 18 | 23 19 29.77 | 1.8651 135 6.2] 14.54 
Ig | 21 47 32.65 | 2.0816 12 52 34.1 | 13.885J I9 | 23 2% 21.60 | 1.8627 I 20 34.1 | 14.529 
20 21 49 37-34 | 2.0748 I2 38 39-7 | 13.927 | 20 23 23 13.29 | 1.8603 tr 6 2.7 14.518 
21 | 2I 5x 41.63 | 2.0683 I2 24 42.9 | 13.967] 2% | 23 25 4.84 | 1.8581 © 5X 31.9 | 14.508 
22 | 2% 53 45.53 | 2.0618 12 10 43.7 | 14.005] 22 | 23 26 56.26 | 1.8559 © 37 1.8] 14.495 
23 | 2% §5 49.04 | 2.0553 II 56 42.3 | 14.043 | 23 | 23 28 47.55 | 1.8538 © 22 32.5 | 14.481 
24 | 21 57 52.16 | 2.048 |S. 11 42 38.6 | 14.079 | 24 | 23 30 38.72 | 1.8518 JS. 0 8 4.1 | 14.467 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 








Right Ascension.| for | Declination. 
1 Min. 
SATURDAY 5s. 
hm “5s 3 | eof 
23 30 38.72 | 1.8518 1S. o 8 4.1 
23 32 29.77 | 1.8499 IN. 0 6 23.5 
23 34 20.71 | 1.8482 © 20 50.1 
23 36 11.55 | 1.8464 © 35 15.8 
23 38 2.28 | 1.8447 © 49 40.5 
23 39 52.91 .| 1.8432 I 4 4.1 
23 41 43-45 | 1.8416 r 18 26.6 
23 43 33-90 | 13-8402 I 32 47-9 
23 45 24.27 , 1.8388 1 47 8.0 
23 47 14.56 | 1.8376 2 1 26.9 
23 49 4.78 | 1.8364 2 15 44.5 
23 50 §4.93 | 1.8353 2 30 08 
23 §2 45.02 | 1.8343 2 44 15.6 
23 54 35-05 | 1.8334 2 58 29.0 
23 506 25.03 | 1.8326 3 12 41.0 
23 58 14.96 | 1.8338 3 26 51.5 
© © 4.84 | 1.831 34% 0.4 
© 1 54.69 | 1.8305 355 7-7 
O 3 44.50 | 1.8299 4 9 13.3 
O § 34.28 | 1.8294 4 23 17.2 
© 7 24.03 | 3.8290 4 37 19.4 
© 9 13.76 | 1.8288 4 51 19.9 
O1r 3.48 | 1.8285 5 § 18.5 
© 12 53.18 | 1.8283 IN. § 19 15.3 
SUNDAY 6. 
© 14 42.88 | 3.8283 IN. 5 33 10.1 
© 16 32.57 | 1.8283 5 47 3.0 
© 18 22.27 | 1.8283 6 © 53.9 
© 20 I1.97 | 1.8285 6 14 42.7 
© 22 1.69 | 1.8288 6 28 29.5 
© 23 51.42 | 1.8290 6 42 14.2 
© 25 41.17 | 1.8293 6 55 56.7 
© 27 30.94 |' 1.8298 7 9 37.0 
© 29 20.74 | 1.8303 7 23 15.1 
© 31 10.58 | 1.8309 7 36 50.9 
© 33 0.45 | x.8315 7 50 24.3 
© 34 50.36 | 1.8323 8 3 55.4 
© 36 40.32 | 1.833: 8 17 24.1 
© 38 30.33 | 3.8339 8 30 50.3 
© 40 20.39 | 1.8348 8 44 14.0 
© 42 10.51 | 1.8358 8 57 35.2 
© 44 0.69 | 1.8369 9 10 53.8 
© 45 §0.94 | 1.8381 9 24 9.8 
© 47 41.26 | 3.8393 9 37 23.1 
© 49 31.65 | 1.8405 9 50 33.8 
© §I 22.12 | 1.8438 IO 3 41.7 
© §3 12.67 | 1.8432 10 16 46.8 
© S55 3.30 | 1.8446 10 29 49.0 
© 56 54.02 | 1.8462 10 42 48.4 
© 58 44.84 | 1.8478 IN. 


10 55 44.9 





for 
1 Min. 


*” 
14.467 
14.452 
14.436 
14.420 
14.403 
14.384 
14.365 
14.345 
14-325 
14.304 
14.283 
14.259 
14.235 
14.212 
14.188 
14.162 
14.135 
14.108 
14.979 
14.052 
14.023 
13.993 
13.962 
13.930 


13.898 
13.865 
13.831 
13.797 
13.763 
13.9727 
13.690 
13.653 
13.616 
13-577 
13.538 
13.498 
13.458 
13.416 
13-374 
13.332 
13.288 
13.244 
13.200 
13.155 
13.108 
13.061 
13.013 
12.966 
12.917 


our. 


bt 
~*~ OO O~ AUN A&W WH HO 


t2 


i] 
00 @O~ AN &W NH OC 


WW OD WD A mt ow ot mt ot mt oto 
mw bmw OO CO~A13 Au hW DN FF 











Right Ascension.| for | Declination. 
x Min. 
MONDAY 7. 
hm ss $ - oF om 
© 58 44.84 | 1.8478 IN. 10 55 44.9 
I © 35.76 | 1.8494 tr 8 38.4 
i 2 26.77 | x.85x1 Ir 21 28.9 
I 4 17.89 | 1.8529 II 34 16.4 
1 6 9.12 | 3.8547 Ir 47. 0.8 
rt 8 0.45 | 1.8565 II 59 42.1 
I Q 51.90 | 1.8586 12 12 20.2 
I Ir 43.48 | 1.8607 12 24 55.0 
I 13 35.18 | 1.8627 12 37 26.6 
I I5 27.00 | 1.8648 I2 49 55.0 
I 17 18.95 | 1.8669 13 2 20.0 
I 19 11.03 | 1.8692 13 14 41.6 
I 2X 3.2§ | 1.8715 13 26 59.8 
I 22 §5.61 | 1.8738 13 39 14.5 
1 24 48.11 | 1.8762 13 §1 25.7 
1 26 40.75 | 1.8787 14 3 33-4 
tr 28 33.55 | 1.8813 14 1§ 37-4 
I 30 26.50 | 1.8838 14 27 37.8 
I 32 19.60 | 1.8864 14 39 34.5 
I 34 12.87 | 1.8891 14 §1 27.5 
I 36 6.29 | 1.8918 Ig 3 16.7 
I 37 59.88 | 1.8946 Ig 1§ 2.1 
I 39 53-64 | 1.8973 15 26 43.6 
I 41 47.56 | 1.9002 JN. r5 38 21.1 
TUESDAY 8. 
I 43 41.66 1.9032 [N. 15 49 54.7 
I 45 35-94 | 1.9063 16 I 24.3 
I 47 30.39 | 1.9090 16 12 49.9 
I 49 25.02 | 1.9122 16 24 11.4 
I §1 19.84 | 1.9153 16 35 28.7 
I 53 14.85 | 1.9183 16 46 41.9 
I 55 10.04 | 1.9215 16 57 50.8 
I 57 §-43 | 19248] 17 8 55.5 
I 59 1.01 | 1.9279 17 19 55.8 
2 © 56.78 | 1.9313 17 30 51.8 
2 2 §2.76 | 1.9347 17 41 43.4 
2 4 48.94 | 1.9380 17 52 30.5 
2 6 45.32 | 1.9414 18 3 13.1 
2 8 41.91 | 1.9448 18 13 §1.2 
2 10 38.70 | 1.9483 18 24 24.7 
2 12 35.70 | 1.9518 18 34 53.5 
2 14 32,91 | 1.9553 18 45 17.6 
2 16 30.33 | 1.9588 18 55 37.1 
2 18 27.97 | 1.9625 IQ § 51.7 
2 20 25.83 | 1.9661 19 16 1.5 
2 22 23.90 | 1.9697 19 26 6.5 
2 24 22.19 | 1.9734 19 36 6.5 
2 26 20.71 | 1.9772 19 46 1.6 
2 28 19.45 | 1.9808 19 55 51.6 
2 30 18.41 | 1.9846 IN. 20 5 36.6 





Diff. 
for 
1 Min. 


12.917 
12.867 
32.817 
22.766 
12.714 
12.662 
12.608 
12.553 
12.500 
12.445 
12.388 
22.332 
12.274 
12.216 
12.158 
12.098 
12.037 
31.976 
II.914 
11.852 
11.788 
11.924 
11.658 
13.593 


31 .§27 
11.460 
11.393 
11.323 
3I.354 
1z.18% 
II.1tg 
It .042 
10.969 
10.897 
10.823 
10.748 
10.673 
10.597 
10.519 
10.441 
10.363 
10.284 
10.203 
10.123 
10.042 
9-959 
9.876 
9.792 
9.708 
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Hour.|Right Ascension.| for Declination. for our.|Right Ascension.| for Declination. for 
1 Min 1 Min : Mi 1 Min. 
WEDNESDAY 9g. FRIDAY 11. 
h m 8 8 9 e oo on h m 8 $ e o ied oe 

o | 2 30 18.41 | 1.9846 IN. 20 5 36.6| 9.787 © | 4 9 59.43 | 2.1643 IN. 25 59 4.8] 4.235 ' 
I 2 32 17.60 | 1.9883 20 15 16.5 | 9.6a22§ 1 412 9.38 | 3.1673 26 345-3 | 4-64 
2 2 34 17.01 | 1.9922 20 24 §1.2 | 9.5358 2 | 4 14 19.51% | 2-1703 26 8 18.5 | 4.9 
3 | 2 36 16.66 | 1.9960 20 34 20.7 | 9.44898 3 | 4 16 29.82 | 2.1733 26 12 44.4 | 4.37 
4 | 2 38 16.53 | 1.9998 20 43 44.9 | 9.3609 4] 4 18 40.31 | 2.1763 2617 2.9] 4.28 
5 | 2 40 16.63 | 2.0036 20 53 3-9 | 9.2729 § | 4 20 50.98 | 2.1293 26 21 14.4 | 4.22 
6 | 2 42 16.96 | 2.0074 2I 217.5 | 9.1827 6] 423 1.83 | 2.1802 26 25 17.8 | 4.00 
7 2 44 17.52 | 2.0123 22 IL 25.7 | 9.op1f 7 | 4 25 12.84 | 2.1849 26 29 14.1 | 347 
8 | 2 46 18.32 | 2.0153 2I 20 28.4 | 9.000 f 8 | 4 27 24.02 | 2.1877 26 33 3-0 | 3.788 
9 | 2 48 19.35 | 2.010% 21 29 25.7 | 8.008] 9 | 4 29 35-30 | 2.1904 26 36 44.3 | 3-66 
Io | 2 50 20.61 | 2.0230 21 38 17.4 | 8.815] 10 | 4 31 46.87 | 2.1931 26 40 18.1 | 3.900 
II 2 §2 22.11 | 2.0269 21 47 3-5 | 8.7228 1% | 4 33 58.53 | 2-1956 26 43 44.3 | 3-3% 
12 2 54 23.84 | 2.0308 21 55 44.0 | 8.628] 12 | 4 36 10.34 | 2.1982 26 47 3.0 | 3.248 
13 2 50 25.81 | 2.0348 22 4 18.8 | 8.533] 13 | 4 38 22.30 | 2.2006 26 50 14.0 | 3.1” 
14 | 2 58 28.01 | 2.0387 22 12 47.9 | 8.437] 14 | 4 40 34.41 | 2.2029 26 53 17.4 | 2.993 
15 | 3 © 30.45 | 2.0427 22 21 11.2 | 8.3409 15 | 4 42 46.65 | 2.2052 26 56 13.1 2 Beg 
16 | 3 2 33.13 | 2.0466 22 29 28.7 | 8.2431 16 | 4 44 59.03 | 2.2075 26 59 (1.4 | 2.736 
17 3. 4 36.04 | 2.0505 22 37 40.4] 8.145) 17 | 4 47 11.55 | 2.2097 27 I 41.4 | 2.607 
18 |} 3 6 39.19 | 2.0544 22 45 46.1 | 8.046] 18 | 4 49 24.19 | 2.2127 27 413.9] 27 
19 | 3 8 42.57 | 2.0583 22 53 45-9 | 7-9471 19 | 4 52 36.95 | 2.0138 27 6 38.6] 2.347 
20 | 3 10 46.19 | 2.0623 23 I 39-7 | 7-846] 20 | 4 53 49.84 | 2.2158 27 8 §5.5 | 2.217 
21 3 12 50.05 | 2.0663 23° 9 27.4 | 7.7449 21 4 56 2.85 | 2.8177 27 11 4.6 | 2.087 
22 3 14 54.14 | 2.0701 23 17 9.0 | 7.642] 22 | 4 58 15.96 | 2.2104 27 13 §.9 | _ 1-956 
23 | 3 16 58.46 | 2.0740 IN. 23 24 44.4 | 7-539] 23 | 5 © 29.18 | 2.0219 IN. 27 14 59.3 | 1-826 

THURSDAY to. SATURDAY 12. 

o | 319 3.02 | 2.0779 IN. 23 32 13.7 | 7.4367 O| § 2 42.50 | 2.2228 IN. 27 16 44.8 | _ 1.693 
I 3.21 7.8% | 2.0818 23 39 36.7 | 7.332] 1 5 4 55-92 | 2.2244 27 18 22.4 | 1.561 
2 3 23 12.83 | 2.0857 23 46 53-5 | 7.228] 2 § 7 9-43 | 2-2259 27 19 §2.1 2.428 
3 3 25 18.09 | 2.0896 23 54 4.0] 7.192] 3 5 9 23.03 | 2.273 27 2% 13.8 | 1.296 
4 | 3 27 23.58 | 2.0934 24 1 8.1 | 7.0% 4 | 5 Ir 36.71 | 2.0987 27 22 27.6 | 1.163 
5 | 3 29 29.30 | 2.0972 24 8 5.7 | 6.9078 § 5 13 50.47 | 2.2300 27 23 33-4 | 1.031 
6 | 3 31 35.24 | 2.1009 24 14 56.9 | 6.709 6 | § 16 4.31 | 2.23x2 27 24 31.3 | 0.898 
7 | 3 33 41.41 | 2.1048 24 2% 41.6 | 6.690% 7 § 18 18.21 | 2.9323 27.25 21.1 | 0.764 
8} 3 35 47-81 | 2.1085 24 28 19.7 | 6.5817 8 | 5 20 32.18 | 2.2333 27 26 3.0 | 0.63: 
9 | 3 37 54-43 | 2.1122 24 34 §1.3 | 6.4711 9 | 5§ 22 46.21 | 2.2343 27 26 36.8 | 0.497 
10 | 3 40 1.27 | 2.1189 24 41 16.2 | 6.359] 10 5 25 0.30 | 2.2352 27°27 2.6 | 0.363 
II 3 42 8.34 | 2.1196 24 47 34.4 | 6.2489 xx 5 27 14.43 | 2.2359 27 27 20.3 | 0.228 
12 3 44 15.62 | 2.1233 24 53 45-9 | 6.135] 12 5 29 28.61 | 2.2367 27 27 30.0 | +0.094 
13 | 3 46 23.13 | 2.1269 24 S59 50.6 | 6.023] 13 5 31 42.83 | 2.2373 27 27 31.6 | —0.04: 
14 3 48 30.85 | 2.3304 25 5 48.6] s.c00f 14 5 33 57-08 | 2.2378 27 2725.1 | 0.175 
15 3 50 38.78 | 2.1339 25 II 39.7 | 5-704] 15 5 36 11.37 | 2.2383 27 27 10.6 | 0.309 
16 3 §2 46.92 | 2.1375 25 37 23.9 | s.678[ 16 5 38 25.68 | 2.2387 27 26 48.0 |] 0.444 
17 | 3 54 55-28 | 2.1410 25 23 #+%XI.I | 5.5639 17 5 40 40.01 | 2.2390 27 26 17.3 | 0.578 
18 | 3.57 3-84 | 2-r444 25 28 31.4 | 5.447] 18 | 5 42 54.36 | 2.2393 27 25 38.6 | 0.713 
19 | 3 59 12.61 | 2.1478 25 33 54.7 | 5-330] 19 5 45 8.72 | 2.2394 27 24 51.7 | 0.848 
20} 4 I 21.58 | 2.1512 25 39 I1.0 | 5.213] 20 5 47 23.09 | 2.2395 27 23 56.8 | 0.983 
21 4 3 30.75 | 2.1544 25 44 20.2 | 5.003] 21 5 49 37-46 | 2.2394 27 22 53.8 | 1.118 
22 | 4 § 40.11 | 2.1577 25 49 22.2 | 4.974] 22 | 5 51 51.82 | 2.2393 27 21 42.7 | 1.253 

23 4 7 49.67 | 2.1610 25 54 17.1 | 4.855] 23 | 5 54 6.17 | 2.2391 27 20 23.5 {| 1.388 | 

24} 4 9 59.43 | 2.1643 IN. 25 59 4.81 4.735] 24 | § 56 20.51 | 2.2388 IN. 27 18 56.2 | 1.523 — 
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er Rite Assman Tor Declination. 
t 
SUNDAY 13. 

h m 3 8 e e ty 

©, § §6 20.51 | 2.2388 IN. 27 18 56.2 
I 5 58 34.83 | 2.238s 27 17 20.8 
2 6 © 49.13 | 2.2382 27 15 37-4 
3 © 3 3-40 | 23-2378] 27 13 45.9 
4 6 5§ 17.63 | 2.2369 27 11 46.4 
5 6 7 31.83 2.2363 27 9 38.8 
6 6 9g 45.99 | 2.2356 27. 7 23.1 
7 6 12 0.10 | 2.2348 27 4 59.4 
8 6 14 14.16 | 2.2338 27 2 27.7 
9 6 16 28.16 | 2.2328 26 59 48.0 
10 «=6. &_ «18 42.10 | 2.2318 26 57 0.3 
I 6 20 55.97 | 2.2306 26 54 4.6 
12 6 23 9.77 | 2-2394 26 51 1.0 
13 6 25 23.50 | 2.2282 26 47 49.4 
14: 6 27 37-15 | 2.2268 26 44 29.8 
15 6 29 §0.72 | 2.2954 26 41 2.3 
16 6 32 4.20 | 2.2239 26 37 26.9 
iq 6 34 17-59 | 2.2094 26 33 43.6 
18 ; 6 36 30.89 | 2.2208 26 29 §2.5 
19 =. 6 38 «44.09 | 2.219% 26 25 53.5 
20 6 40 57.18 | 2.2173 | 26 21 46.7 
2x 6 43 10.17 | 2.2155 26 17 32.1 
22 , 6 45 23.04 | 2.2136 26 13 9.7 
23. 6 47 35-80 | 3.2117 IN. 26 8 39.6 

MONDAY 14. 

o 6 49 48.44 | 2.2097 [N.26 4 1.7 
I 6 52 0.96 | 2.2076 25 59 16.1 
2 6 54 13.35 | 2.2054 25 54 22.8 
3! 6 56 25.61 | 2.2033 25 49 21.9 
4 6 58 37.74 | 2.2021 25 44 13.3 
§| 7 0 49.74 | 2.1988] 25 38 57.1 
6' 7 3 1.60 | 2.1964 25 33 33-4 
7° 7 § 33.31 | 2.1940 25 28 2.1 
8 7 7 24.88 | 2.1916 25 22 23.4 
9 7 9g 36.30 | 2.189: 25 16 37.1 
IO 7 «IT 47.57 | 2.1866 25 10 43.4 
It 7:13 §8.69 | 2.1840 25 4 42.3 
12 7:16 9.65 | 2.1823 24 58 33.8 
13, 7 18 20.45 | 2.1787 24 52 18.0 
14 7:20 31.09 | 3.1759 | 924 45 54.8 
1§ | 7 22 41.56 | 2.1738 24 39 24.4 
16] 7 24 51.87 | 2.1706 24 32 46.7 
17 | 727 2.01 | 2.1676 24 26 1.8 
1% | 7 29 11.98 | 2.1647 2419 9.8 
19. | 7 3% 23.77 | 2.1618 24 12 10.6 
20} 7 33 31.39 | 2.1388 24 § 4.4 
21} 7 35 40.83 | 2.1559 23 57 SI.1 
22 | 7 37 50.10 | 2.1530 23 50 30.8 
33.) 7 39 59.19 | 2.1499 23 43 3-5 
341 7 42 8.09 | 2.1468 IN. 23 35 29.2 
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7:17 
10.21 
13.07 
St 15-75 
53 18.25 
5§ 20.58 
5 
5 


4 
4 
4 
4 


S54 


7 22.73 
Q 24.71 
r 26.52 
3 28.16 
§ 29.63 
7 39-94 
9 32.09 
Il 33.07 
13 33-90 
15 34-57 
17 35-09 
19 35-46 
9 21 35.68 
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3°95. 


TUESDAY 1s. 
8 e , of 
3.1468 IN. 23 35 209.2 
2.1438 23 27 48.1 
2.1408 23 20 Ou! 
2.1376 23.12 5§.3 
2.1345 23 4 3-7 
2.8314 22 SS 55-4 
2.1283 22 47 40.4 
2.1281 22 39 18.8 
2.32%9 22 30 §0.§ 
2.2388 22 22 15.7 
2.3356 22 13 34.4 
2.1323 22 4 46.6 
2.T0pr 21 §5 52-4 
2.1089 21 46 51.8 
2.1028 21 37 44.9 
2.0995 a1 28 31.7 
2.0963 21 19 12.2 
2.0931 21 9 46.6 
2.0898 21 o 14.8 
2.0866 20 50 36.9 
2.0834 20 40 §2.9 
2.0802 20 31 2.9 
2.0770 20 2I 7.0 


2.0739 IN. 20 11 5.1 
WEDNESDAY 16. 
2.0708 IN. 20 o 87-4 


2.0676 
2.0645 
2.0614 
2.0583 
2.0852 
2.0522 
2.0492 
2.0463 
2.0432 
2.0403 
2.0373 
2.0344 
2.0316 
2.0288 
2.0259 
2.0232 
2.0205 
2.0178 
2.0151 
2.0135 
2.0099 
2.0074 
2.0049 


19 50 43.8 
TQ 40 24.5 
19 29 59-4 
19 19 28.7 
Ig 8 52.3 
18 58 10.4 
18 47 22.9 
18 36 29.9 
18 25 31.5 
18 14 27.7 
18 3 18.6 
17 §2 4.2 
T7 40 44.5 
17 29 19.7 
17 17 49.8 
17 6 14.7 
16 54 34.6 
16 42 49.5 
16 30 59.5 
16 19 4.5 
167 4.7 
15 §§ 0.2 
T$ 42 50.9 


2.0025 IN. 15 30 36.9 
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Diff. Diff. . Dif, 
Hour.|Right Ascension.| for Declination. for [Hour.|/Right Ascension.| for Dectination. for 
t Min. t Min. 1 t 
THURSDAY 17. SATURDAY 1g. 
h m 3 ry e e a o h m 8 $ e e oo 0 
© | 9 21 35.68 | 2.0025 IN. 15 30 36.9 | 12.272 0 | 10 55 56.67 | 1.9590 IN. 4 28 14.5 
I 9 23 35-76 | 2.0001 15 18 18.3 | 12.348] I | 10 57 53-93 | t-9548 413 14.0 | 15 
2 9 25 35.69 | 1.9977 15 5§ 55-2 | 12.425 2 | 10 59 51.24 | 1.9556 3 58 11-5 | 1s 
3 9 27 35-48 | 1.9953 14 53 27-3 |12-soof 3 | 11 1 48.60 | 1.9565 343 7-0] ts 
4 9 29 35-13 | 1.9931 14 40 §§.1 | 12.574 4/11 3 46.02 | 1.9575 3 28 ©.§ | 15-1 
5 | 9 31 34-65 | 1.9909 14 28 18.4 | 13.6487 5 | IZ 5§ 43-50 | 1.9585 3 12 §2.2 | 35.1 
6 | 9 33 34.04 | 1.9888 14 1§ 37-3 | 22-221] 6 | Ir 7 41.04 | 1.9597 2 57 42.0 | 15 
7 | 9 35 33-30 | 1.9866 14 2 51.9 | 12.793] 7 | Ir 9 38.66 | 1.9609 2 42 30.1 | 15.3 
8 | 9 37 32-43 | 1.9845 13 §0 2.2 | 12.863] 8 | 11 11 36.35 | 1.9623 227 16.5 | 15 
9] 9 39 31-44 | 1.9825 13 37. 8.3 | 12.933] 9 | II 13 34.13 | 1-9637 212 1.2 | 15 
10 | 9 41 30.33 | 1.9806 13 24 10.2 | 13.002 10 | Ir I§ 31.99 | 1.9652 I 56 44-4 | 15 
Ir 9 43 29.11 | 1.9787 13 Ir 8.0 | s3.071 J II | IZ 17 29.95 | 1.9668 r 41 26.2 | 1355 
12 9 45 27-77 | 1-9768 12 58 1.7 | 13.138] 12 | II 19 28.00 | 1.9684 126 6.3] 15 
13 | 9 47 26.32 | 1.9750 ‘I2 44 §1.4 | 13.205 | 13 | Ir 21 26.16 | 1.9708 I 10 45.3 | 15 
14 | 9 49 24.77 | t-9733 12 31 37-1 | 13.072] 14 | 1% 23 24.42 | 1.9720 © 55 22.6 | 15 
15 Q 52 23.12 | 1.9727 12 18 18.8 | 13.337] 15 | 1% 25 22.80 | 1.9740 © 39 58.8 | xs 
16 9 53 21.37 | 3.9700 12 4 56.7 | 13.401] 16 | Ir 27 21.30 | 1.9760 © 24 33-8 | 1s 
17 | 9 55 19.52 | 1.9684 II 5X 30.7 | 13.464] 17 | 11 29 19.92 | 1.9781 IN. 0 9 7.7 | 15 
18 | 9 57 17.58 | 1.9669 1x 38 1.0 | 13.527] 18 | rz 32 18.67 | 3.9803 |S. 0 6 19.5 | 135 
19 | 9 59 15.55 | 1.96ss II 24 27.5 | 13.588] 19 | IZ 33 17-55, | 21-9825 © 21 47.7 | 15-4 
20 | 10 I 13.44 | 1.9642 II IO 50.4 | 13.648] 20 | Iz 35 16.57 | 1.9849 © 37 16.9 | 15 
21 | 10 3 I1.25 | 1.9629 IO 57 9.7 | 13.708] 2X | IL 37 15.74 | 1.9874 © 52 46.9 | 15-5 
22 | 10 § 8.99 | 1.9617 IO 43 25.4 | 13.768] 22 | IX 39 15.06 | 1.9900 1 817.7] 15-5 
23 | 10 7 6.65 | 1.9604 |N. 10 29 37.6 | 13.826] 23 | 12 41 14.54 | 1.9927 |S. 1 23 49.3 | 15 
FRIDAY 18. SUNDAY 20. 
0 [10 9 4.24 | 1.9593 IN. 10 15 46.3 [13.883] © | Ir 43 14.18 | 1.9984 |S. 1 39 21.6 | 15 
I] 10 £3 1.77 | 1.9983 IO I 51.6 | 13.9407 1 | II 45 13.99 | 1.9983 Il 54 54-5 | 15-5 
2 IO 12 §9.23 | %.9573 9 47 53-5 | 13-995 2 Il 47 13-97 | 2.cora 2 10 27.9 35.5% 
3 | 10 14 56.64 | 1.9564 9 33 52.2 | 14.049] 3 | II 49 14.13 | 2.0043 226 1.8] 15 
4 | 10 16 54.00 | 1.9556 9 19 47.6 | 14.103 4 | II 5x 14.48 | 2.0073 2 41 36.1 | 15-5 
§ | ro 18 51.31 | t-9548 | 9 5§ 39-8] r4-1579 § | IX 53 15.0% | 2.0%08 2 §7 10.7 | 15-5 
6 | 10 20 48.57 | 1-.9saz 8 51 28.8 | 14.08% 6 | rz 55 15.74 | 2.0238 3 12 45.6 | 15-5 
7 | 10 22 45.80 | 1.9534 8 37 14.8 | 14.259] 7 | 11 57 16.67 | 2.0273 3 28 20.7 | 15.58 
8 | 10 24 42.98 | 1.9528 8 22 57.7 | r4.330] 8 | 12 59 17.81 | 2.0208 3 43 55-9] 1s- 
9 | 10 26 40.14 | 1.9524 8 8 37.6 | 14.359 g | 12 1 19.16 | 2.0943 3 59 3I-r | 15.58 
ro | 10 28 37.27 | 1.9819 7 54 14.6 | 14.408] TO | 12 3 20.72 | 3.0279 4135 6.3 | 13-58 
II | 10 30 34.37 | 1.9516 7 39 48.7 | t4.456] I | 12 § 22.51 | 2.0318 4 3° 41.3 | 25.583 
Iz | 10 32 313.46 | r.osz3 7 25 19.9 | t4.so3 ] 12 | 12 7 24.53 | 2.0356 4 46 16.2 | 15.57 
13 | 10 34 28.53 | 1.9532 7 10 48.4 | 14.548] 13 | 12 9 26.78 | 2.0305 § x §0.8 | 15.574 
14 | 10 36 25.59 | t-9sz0 6 56 14.2 | r4-503] 14 | 12 IX 29.27 | 2.0436 5 17 25.1 | 15.568 
15 | 10 38 22.65 | 1.9s09 6 41 37.3 | 14.6379 I5 | 12 13 32.02 | 2.0478 5 32 §9.0 | 15.561 
16 | 10 40 19.70 | 1.9s09 6 26 57.8 | 14.679 | 16 | 12 I§ 35.00 | 2.0520 5 48 32.4 | 15-552 
17 | 10 42 16.76 | t.9szx 6 12 15.8 | 14.722] 17 | 12 17 38.25 | 2.0563 6 4 5.2 | 15-5et 
18 | 10 44 13.83 | 1.9513 5 57 31.2 | 14.763 | 18 | 12 19 41.76 | 2.0608 6 19 37-3 | 15-57 
Ig | 10 46 10.91 | z-.9s15 5 42 44.2 | 14.803] 19 | 12 25 45.54 | 2.06s3 635 8.7 | 15.517 
20 | 10 48 8.01 | 1.9518 § 27 54.8 | 14.843 | 20 | 12 23 49.59 | 2.0699 6 50 39.3 | 15-503 
ax | 10 50 5.33 | 1.9522 § 13 3.1 | 14.881 [| 2% | 12 25 §3.93 | 2-0747 7 6 9.0 | 15-487 
22 | 10 §2 2.27 | 1.98237 4 §8 9.1 | 14.918] 22 | 12 27 58.55 | 2.0704 7 21 37-7 | 15.469 
23 | 10 53 59.45 | 1-9s33 4 43 12.9 | 14.955 | 23 | 12 30 3.46 | 2.0843 7 37 §-3.| 15-450 
24 | 10 55 56.67 | 1.9540 IN. 4 28 14.5 | r4.991] 24 | 12 32 8.67 | 2.0893 |S. 7 52 31.7 | 15-430 
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GREENWICH MEAN TIME. 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 








MONDAY 21. 

b m s s e ‘ oe 

Oo | 12 32 8.67 | 2.0893 7 52 31.7 
I | ¥2 34 14.18 | 2.0944 8 7 56.9 
2 | 12 36 20.00 | 2.0997 8 23 20.8 
3 | 12 38 26.14 | 2.1049 8 38 43.3 
4 | 12 40 32.59 | 2.1103 8 54 4.3 
§ | 12 42 39.37 | 2.2158 9 9 23.6 
6 | 12 44 46.48 | 2.2213 9 24 41.3 
7 | 12 46 53.92 | 2.1269 9 39 57-2 
8 | 12 49 «1.71 | 2.1328 9 §5 11.2 
9 | 12 §1 9.85 | 2.2386 10 10 23.2 
10 | 32 §3 18.34 | 2.2445 10 25 33-2 
IT | 32 §§ 27.19 | 2.2505 IO 40 41.0 
Iz | 12 57 36.40 | 2.2566 10 55 46.5 
13 | 12 §9 45.98 | 2.2628 II 10 49.7 
14} 13 I §5.94 | 2.3691 II 25 50.4 
15} 13 4 6.27 | 2.x784 rr 40 48.6 
16 | 13. 6 16.99 | 2.1829 Ir 55 44.1 
17 | 13 8 28.10 | 2.288 12 10 36.9 
18 | 13 10 39.60 | 3.195 12 25 26.8 
19 | 13 12 §1.53 | 2.9038 12 40 13.7 
20 | 13 15 3.82 | 2.2086 I2 54 57-5 
2I | 13 17 16.54 | 2.2255 13 9 38.2 
22 | 13 19 29.68 | 2.2225 13 24 15.6 
23 | 13 21 43.24 | 2.2296 |S. 13 38 49.6 

TUESDAY 232. 

© 13 23 §7.23 | 2.2366 |S. 13 53 20.0 

xr | 13 26 11.64 | 2.2438 14 7 46.9 

2 | 13 28 26.49 | 2.2532 14 22 10.0 

3 | 13 30 41.78 | 2.2585 14 36 29.3 

4 | 13 32 57.51 | 2.2659 14 50 44.7 

5 | 13 35 13-69 | 2.2734 15 4 56.0 

6 | 13 37 30.32 | 2.2810 I§ 19 3.1 

7 | 13 39 47-41 | 2.2887 15.33 5-9 

8 | 13 42 4.96 | 2.2963 15 47 4.4 

9 1,13 44 22.97 | 2.3042 16 o 58.3 

10 ' 13 46 41.45 | 2.3119 16 14 47.5 
IE | 13 49 0.40 | 2.3198 16 28 31.9 
12 | 13 §: 19.83 | 2.3278 16 42 11.5 
13 | 13 53 39-73 | 2-3358| 16 55 46.1 
14 | 13 56 0.12 | 2.3438 17 9 15.5 
I§ | 33 58 20.99 | 2.3519 17 22 39.7 
16 | 14 © 42.35 | 2.3602 17 35 58.5 

IZ | 14 3 4.21 | 2.3684 17 49 11.8 

18 | 14 5 26.56 | 2.3766 18 2 19.5 

IQ | 14 7 49.40 | 2.3849 18 15 21.4 

20 | 14 10 12.75 | 2.3933 18 28 17.5 

23 | 14 12 36.60 | s.4017| 18 41 7.6 

22 | 1435 0.95 | 2.4102 18 53 51.5 

23 | 14.17 25.81 | 2.4185 Ig 6 29.1 

34 1 14 19 51.17 | 2.4869 |S. 19 19 0.4 


oe 
25.430 
55.409 
15.387 
35.363 
15.336 
15.308 
15.280 
15.249 
25.417 
15.183 
15.348 
1.312 
3$.073 
25.033 
14.991 
14.948 
14.903 
14.856 
14.807 
14.756 
34.704 
14 651 
34.895 
14.837 


14.478 
14.417 
14.353 
14.289 
14.223 
14.183 
34.083 
34.012 
33.937 
13.839 
13.780 
13.700 
33.638 
13.533 
13.447 
13.358 
13.268 
33.375 
13.080 
12.983 
12.885 
12.783 
12.679 
12.874 
12.468 








. Diff. 

for Declination. for 

t Min. | t Min. 

WEDNESDAY 33. 

h m s 8 e , oo e 
© | 14 19 51.17 | 2.4269 |S. 19 19 0.4 = 12.468 
I 34 22 17.04 | 2.4354 IQ 31 25.2 12.358 
2 | 14 24 43.42 | 2.4440 19 43 43-3 12.245 
3 | 14 27 10.32 | 2.4926 19 55 54.6 | 12.131 
4 | 14 29 37-73 | 2.4612 20 7 59-0 _ 12.015 
5 | 14 32 5.65 | 2.4697 20 19 56.4 | 11.897 
6 | 14 34 34.09 | 2.4783 20 31 46.6 _ 11.776 
7 | 14 37 3.04 | 2.4868 20 43 29.5 | 11.653 
8 | 14 39 32.50 | 2.4983 20 55 5.0 {| 11.528 
9 | 14 42 2.48 | 2.5039 21 6 32.9 | 11.40% 
10 | 14 44 32.97 | 2.sz25 2I 17 §3.1 | rx.272 
Ir | 14 47 3.98 | 2.saz: 21 29 5.4] 13.139 
12 | 14 49 35.50 | 2.5296 21 40 9.8 | 11.006 
13 | 14 52 7.53 | 2.838 21 5x 6.1 | 10.870 
14 | 14 54 40.08 | 3.5467 22 I 54.2 | 10.732 
IS | 14 §7 13-13 | 2-sssz 22 12 33-9 | 10.592 
16 | 14 59 46.69 | 2.3636 22 23 5.2 | 10.449 
17 | 15 2 20.76 | 2.5780 22 33 27.8 | 10.304 
18 | 15 4 55-33 | 2-s83 22 43 41.7 | 10.158 
Ig | I§ 7 30.39 | 2.5885 22 53 46.7 | 10.008 
20 | 15 10 5.95 | 2.5968 23 3 42.7. | 9.858 
21 | 15 12 42.01 | 2.60sz 23 13 29.6 | 9.704 
22 | 15 35 18.56 | 2.6132 23 23 7.2 | 9.849 
23 | 1§ 17 55.59 | 2.6212 |S. 23 32 35.5 | 9.392 

THURSDAY 24. 

© | 15 20 33.10 | 2.6a92 |S. 23 41 54.2 | 9.232 
I | 15 23 11.09 | 2.6320 23 SI 3-3| 9.070 
2 | 15 25 49.56 | 2.6453 24 © 2.6] 8.907 
3 | 1§ 28 28.50 | 2.6528 24 8 52.1 | 8.742 
4] 15 3% 7-90 | 2.6604 24 17 31.6 | 8.573 
5 | 15 33 47-75 | 2.6680 24 26 0.9 | 8.403 
6 | 15 36 28.06 | 2.6755 24 34 20.0 8.233 
7 | 15 39 8.81 | 2.6898 24 42 28.8 | 8.059 
8 | 15 41 50.00 | 2.690z 24 50 27.1 | 7.883 
9 | 15 44 31.62 | 2.6973 24 58 14.8 | 7.705 
10 | 15 47 13.67 | 2.7043 25 § 51.7] 7-526 
Ir | 1§ 49 56.13 | 2.7212 25 13 17-91 7.346 
12 | I§ 52 39.0% | 2.7280 25 20 33.2 | 7.163 
13 | 35 55 22.29 | 2.7246 25 27 37-4 6.978 
14 | 15 58 5.96 | 2.7310 25 34 30.5 | 6.792 
15 | 16 © 50.01 | 3.7373 25 41 12.4 | 6.603 
16 | 16 3 34.44 | 2.7436 25 47 42.9 | 6.413 
17 | 16 6 19.24 | 2.7497 25 54 2.0| 6.222 
18 | 16 9g 4.40 | 2.7555 26 © 9.5 | 6.029 
19 | 16 Ir 49.90 | 2.7612 |; 26 6 5.5 | 5.835 
20 | 16 14 35.74 | 2.7668 26 11 49.7 | 5.638 
ar | 16 17 21.91 | 9.7742 26 17 22.1 | $.442 
22 | 16 20 8.39 | 2.7773 26 22 42.7] $-243 
23 | 16 22 55.18 | 2.7823 26 27 51.3 | 5.043 
24 | 16 25 42.27 | 2.7872 |S. 26 32 47.8 | 4.840 
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JUNE, 1915. 
GREENWICH MEAN TIME. 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 











Hour.|Right Ascension. for Declination. 
z 
FRIDAY 25. 
hm i =°s s es fF" 
© | 16 25 42.27 | 2.7872 |S. 26 32 47.8 
1 | 16 28 29.64 | 2.7918 26 37 32.1 
2 | 16 31 17.29 | 2.7963 26 42 4.3 
3 | 16 34 §.20 | 2.8005 26 46 24.2 
4 | 16 36 53.35 | 2-8045 26 50 31.8 
5 | 16 39 41.74 | 2.8083 | 326 54 26.9 
6 | 16 42 30.35 | 2.8119 26 58 9.6 
7 | 16 45 19.17 | 2.8153 27. I 39.7 
8 | 16 48 8.19 | 2.8185 27° 4 57-3 
9 | 16 §0 57.39 | 2.8ars a7 8 2.2 
10 | 16 53 46.77 | 2.8243 27 10 54.4 
Ir | 16 56 36.30 | 2.8268 27 13 33-9 
12 | 16 59 25.98 | 2.892 27 16 0.7 
13, | 17. 2 15.80 | 2.8323 27 18 14.6 
14} 17 § 5-73 | 2-8330 27 20 15.7 
15 | 17 7 55-76 | 2.8346 27.22 3.9 
16 | 17 10 45.88 | 2.8360 27 23 39.2 
17 | 17 13 36.08 | 2.8372 27.25 1.6 
18 | 17 16 26.34 | 2.8380 27 26 11.1 
1g | 17 19 16.64 | 2.8387 27.27 7.6 
20 | 17 22 6.98 | 2.8392 27 27 SI.1 
2X | 17 24 57.34 | 2.8393 27 28 21.7 
22 | 17 27 47.70 | 2.8393 27 28 39.3 
23 | 17 30 38.06 | 2.839% |S. 27 28 43.9 
SATURDAY 26. 
© | 17 33 28.39 ©2.8385 |S. 27 28 35.5 
r | 17 36 18.68 | 2.8378 27 28 14.1 
2 | 17 39 8.92 2.8368 27 27 39.8 
3 | 17 41 59.09 2.8355 27 26 52.6 
4117 44 49.18 2.8340 27 25 52.4 
5 | 17 47 39-17 2.8323 27 24 39-4 
6 | 17 50 29.05 | 2.8303 27 23 13.5 
7 | 17 §3 18.81 | 2.8282 27 21 34.7 
8 | 17 56 8.43 | 2.8258 27 19 43-2 
9 | 17 58 57-90 | 2.8231 27 17 38.9 
Io | 18 I 47.20 | 2.8203 27 15 21.8 
1r | 18 4 36.33 | 2.8r72 27 12 §2.1 
12 | 18 7 25.26 | 2.8138 27 10 9.7 
13 | 18 10 13.99 | 2.8103 27. 7 14.7 
14 | 18 13 2.50 | 2.8066 27 4 «7-2 
15 | 18 15 50.78 | 2.8026 27 © 47.2 
16 |} 18 18 38.81 | 2.7984 26 57 14.8 
17 | 18 21 26.59 | 2.7940 26 53 30.0 
18 | 18 24 14.09 | 2.7894 26 49 33.0 
1g | 18 27. 1.32 | 2.7848 26 45 23.8 
20 | 18 29 48.26 | 2.7798 26 41 2.4 
21 | 18 32 34.89 | 2.7745 26 36 29.0 
22 | 18 35 21.20 | 2.7692 26 31 43.6 
23 | 18 38 7.19 | 2.7637 26 26 46.3 
24 | 18 40 52.84 | 2.7579 |S. 26 21 37.2 





4-434 
4.229 
4-023 
3.815 
3.607 
3-398 
3.188 
2.976 
2.764 
2.553 


2.339 
2.125 
t 
] 
| 


oe 
4-840 
4.638 


1.911 
1.696 
1.481 
1.266 
1.050 
0.833 
0.618 
0.402 
—o.185 
, +0.032 


0.248 
0.464 
0.679 
0.895 
1.110 
1.924 
1.$39 
1.753 
1.965 
2.278 
2.390 
2.601 
2.812 
3.021 
3-229 
3-437 
3-643 
3-848 
4.052 
4-255 
4-457 
4.657 
4.856 
§ 053 
$-249 





our. 


Cr Am @aW WH HO 


—? 
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Right Ascension. 





for 
1 Min. 





Declination. 


kd 


16.4 
44.0 

0.0 

4.6 
57-9 
40.0 
10.9 
30.8 
39.8 
37-9 
25.3 

2.2 
28.6 
44.7 
50.6 
46.4 
32.2 

8.1 
34-2 
59-7 
57-7 
55-3 
43-7 


23.0 
53-3 
14.8 
27.5 
31-7 
27.4 
14.8 
54.0 
25.1 
48.3 

3-7 
11.4 
11.6 

4:4 
49-9 
28.3 
59-7 
24.2 


53-1 


57.8 
56.1 


48.2 
34.2 


SUNDAY 37. 
hm i =“s s | - ¢ 
18 40 52.84 | 2.7579 |S. 26 21 37.2 
18 43 38.14 | 2.7520 26 16 
18 46 23.08 | 2.7459 26 10 
18 49 7.65 | 2.7397 26 5 
18 51 51.84 | 2.7333 25 59 
18 54 35.65 | 2.7268 25 §2 
18 57 19.06 | 2.7001 | 25 46 
Ig 0 2.06 | 2.7132 25 40 
19 2 44.64 | 2.7062 25 33 
1g 5§ 26.80 | 2.6991 25 26 
19 8 8.53 | 2.6918 25 19 
Ig 10 49.82 | 2.6845 | 25 12 
19 13 30.67 | 2.6770 a5 5 
19 16 11.06 | 2.6693 | 24 57 
19 18 50.98 | 2.6614 24 49 
IQ 21 30.43 | 2-6536 | 24 41 
19 24 9-41 | 2.6457 24 33 
19 26 47.91 | 2.6376 24 25 
19 29 25.92 | 2.6294 24.17 
19 32 3-44 | 2.6ar3 24 8 
19 34 40.47 | 2.6130 23 59 
19 37 17.00 | 2.6046 23 50 
19 39 53-02 | 2.5962 23 41 
19 42 28.53 | 2.5875 [S. 23 32 

MONDAY 328. 

19 45 3-52 | 2.578 |S. 23 23 
19 47 38.00 | 2.5703 | 23 13 
IQ §0 I1.95 | 2.5615 23 4 
Ig §2 45.38 2.5528 22 54 
19 §5 18.28 | 2.5439 22 44 
19 57 50.65 | 2.s3sx 22 34 
20 © 22.49 | 2.5263 | 22 24 
20 2 53.80 | 2-173 22 13 
20 § 24.57 | 2.5083 22 3 
20 7 54.80 | 2.4993 aI 52 
20 IO 24.49 | 2.4904 2I 42 
20 12 53.65 | 2.4814 2 31 
20 15 22.26 | 2.4723 21 20 
20 17 50.33 | 2-4633 21 9 
20 20 17.86 | 2.4543 20 57 
20 22 44.85 | 2.4453 20 46 
20 25 11.30 | 2.4363 20 34 
20 27 37-21 2.4273 | 20 23 
20 30 2.58 | 2.4183 20 II 
20 32 27.41 | 2.4094; 19 59 
20 34 51.71 | 2.4004 | 19 47 
20 37 15.46 | 2.3914 19 35 
20 39 38.68 | 2.3826 19 23 
20 42 1.37 | 2.3738 Ig 11 
20 44 23.53 | 2.3648 |S. 18 59 14.3 

















9-420 


9.715 

9.559 
10.00! 
10.14! 
10.278 
10.418 
10.548 
10.675 
10.808 
10.934 
11.058 
rr.183 
11.301 
13.418 
1.834 
11.648 
31.559 
11.868 
11.975 
12.080 
12.153 
312.283 
12.351 
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GREENWICH MEAN TIME. 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 




























. Diff ; Diff. 
scar ight Ascension.| for Declination. {~ for our./Right Ascension.| for Declination. for 
| t Min x Min. z 1 Min 
TUESDAY 29. THURSDAY, JULY 1. 
{j hm s s 7 fF ” hms 8 o nr ow ” 
© | 20 44 23.53 | 2-3648 'S. 18 59 14.3 | 12.381 © | 22 28 409.32 | 2.0158 |S. 7 48 24.6 | 14.908 
I ! 20 46 45.15 | 2.3560 18 46 48.5 | 12.478 ' 





2! 2049 6.25 | 2.3473 18 34 17.0 | 12.573 
3 | 20 §1 26.82 | 2.3385 18 21 39.9 | 12.664 
20 53 46.87 | 2.3298 18 8 57.3 | 12.754 

5 | 20 56 6.40 | 2.3212 17 56 9.4 | 12.843 
5 20 §8 25.41 | 2.3126 17 43 16.2 | 12.928 


7 | 21 © 43.91 | 2-304: | 17 30 18.0 | 13:012 
8 _ 2% 3 1.90 ! 2.2955 17 17 14.8 | 13.093 

1 2X § 19.37 | 2.2870 17. 4 6.8 | 13.173 
to 2 7 36.34 | 2.2787 16 50 54.0 | 13.252 
II | 28 Q §2.81 , 2.2703 16 37 36.6 | 13.327 





12; 21 12 8.78 | 2.2621 16 24 14.8 | 13.400 
13 | 21 14 24.26 | 2.2539 16 10 48.6 | 13.473 
14 | 22 16 39.25 | 2.2458 15 57 18.1 | 13.543 
15 | 21 18 53.75 | 2.2376 15 43 43-5 | 13.611 
16 | 21 21 7.76 | 2.2296 15 30 4.8 | 13.678 
17 21 23 21.30 | 2.2917 1§ 16 22.2 | 13.742 
18 | 21 25 34.36 | 2.2138 15 2 35.8 | 13.804 
19 | 1 27 46.95 | 2.2060 14 48 45.7 | 13.864 


PHASES OF THE MOON. 








20 | 21 29 59.08 | 2.1983 14 34 §2.1 | 13.923 
21 | 21 32 10.75 | 2.1907 14 20 §5.0 | 13.981 dh m 
22 | 21 34 21.96 ; 2.1830 14 6 54.4 | 14.036] @ Last Quarter. . . .Jume 4 4 32.1 


23 | 21 36 32.71 | 2.1755 9. 13 52 §0.6 | 14.08 
WEDNESDAY 30. 


| 21 38 43.02 | 2.3682 |S. 13 38 43.7 | 14.140 

21 40 52.89 | 2.1608 13 24 33.8 | 14.199 
, 29:43 2.32 | 2.1535 Ij 10 20.9 | 34.239 
| 21 45 11.32 | 2.2463 12 56 5.1 | 14.286 
| 21 47 19.88 | 2.1393 12 41 46.6 | 14.331 


@ NewMoon ..... . 12 6 57.3 
> First Quarter. . . . . . 20 2 24.3 
© FullMoon... .. . 26 16 27.4 


21 49 28.03 | 2.1323 I2 27 25.4 | 14.374 doh 
( Apogee... .. . .June 10 12.4 
| 21 53 43.07 | 2.1185 tr 58 35.5 | 14.4569 : 25 14.1 


23 §5 49.98 | 2.1218 II 44 7.0 | 14.494 
21.57 56.48 | 2.ros0 II 29 36.2 | 14.532 


° 
I 
2 
3 
4 
5 
6° 21 51 35-76 | 2.1253 I2 13 1.7 | 14.416 
7 
8 
9 | 
IO 22 © 2.58 | 2.0984 IX 1S 3.2 | 14.567 


tr! 22 2 8.29 | 2.0920 II © 28.2 | 14.600 
12, 22 4 13.62 | 2.0856 IO 45 51.2 | 14.633 
13. 22 6 18.56 , 2.0793 IO 31 12.3 | 14.663 


4 22 8 23.13 | 2.0731 | 10 16 31.6 | 14.693 
I§ 22 10 27.33 | 2.0670: IO «I 49.2 | 14.720 
16 | 22 12 31.17 | 2.0609' 9 47 5§.2 | 14.747 
17 | 22 14 34.64 | 2.0548 9 32 19.6 | 14.772 
18 22 16 37.75 | 2.0490 9 17 32.6 | 14.795 
19 | 22 18 40.52 | 2.0433 9 2 44.2 | 14.818 
20 22 20 42.95 | 2.0377 8 47 54.5 | 14.838 
2% 22 22 45.04 | 2.0320 | «8 33 3.7 | 14-857 
22 22 24 46.79 | 2.0265 8 18 11.7 | 14.876 
23 22 26 48.22 | 2.0211 8 3 18.6 | 14.893 
24 | 22 28 46.32 | 2.0158 |S. 7 48 24.6 | 14.908 


(4 


Day of 
the 
Week. 





Thur. 
Fri. 
Sat. 


SUN. 


Mon. 
Tues. 


Wed. 


Thur. 
Fri. 


Sat. 


SUN. 


Mon. 
Tues. 
Thur. 


Fri. 
Sat 


SUN. 


Mon. 
Tues. 
Wed. 
Thur. 


Sat. 


SUN. 


Mon. 
Tues. 


Wed. 
Thur. 
Fri. 


” Sat. 
SUN. 


Day of the 
Month 


QM” GW N -» 


7 
8 
9 


Io 
II 
12 


13 
14 
15 


16 


17 
18 


19 
20 
21 


22 
23 
24 


25 
26 
27 


28 
29 
30 
31 


32 


8 38 22.87 
8 42 16.66 





JULY, 1915. 
AT GREENWICH APPARENT NOON. 


THE SUN’S 


Apparent Decli- | Diff. for 
nation. 


° , oo 


N.23 10 31.5 


23 638.3 
23 220.8 


22 57 39-2 
22 52 33-4 
2247 3.8 


22 41 10.3 


22 34 53-1 
22 2812.4 


2221 8.4 
22 13 41.2 
22 5 51.0 


21 $7 37-9 
2149 2.3 
2140 4.3 


21 30 44.1 
2121 2.0 
2110 58.1 


21 032.9 


20 49 46.3 
20 38 38.8 


20 27 10.6 
20 15 21.9 
20 312.9 


19 59 43-9 
19 37 55-2 
19 24 46.9 


I9 II 19.2 
18 57 32.6 
18 43 27.2 
1829 3.2 


9.728 1N.18 14 20.9 


x Hour. 





oe 
— 9.21 
10.22 
11.23 


—12.24 
13.24 
14.23 


15.22 
16.20 
17.18 


—18.15 
19.11 
20.07 


—2I.o!I 


21.95 
22.88 


Semidiam- 
eter. 


¢ oe 


15 45-69 
15 45.67 
15 45.66 


15 45-65 
15 45.64 
15 45.64 


15 45.65 
15 45.66 
15 45.68 


15 45.70 
15 45.72 
15 45.75 


15 45-79 
15 45.34 
15 45.89 


15 45-94 
15 46.00 
15 46.06 


15 46.13 
15 46.21 


1§ 46.29 


15 46.37 
15 46.46 
1§ 46.55 


15 46.64 
15 46.73 
15 46.83 


15 46.93 
15 47.03 
15 47.14 
15 47.25 


15 47.36 


Sidereal 
Time of 
Semidi- 
ameter 


Me 
ridian. 





8 ™ 
68.78 


68.75 
68.71 


68.67 
68.63 
68.58 


68.53 
68.48 
68.42 


68.36 
68.30 
68.24 


68.17 
68.11 
68.04 


67.97 
67.90 
67.83 


67.76 


67.69 
67.61 


67.53 
67.45 
67.37 


67.28 
67.20 
67.11 


67.03 
66.94 
66.85 
66.76 


66.68 





0.118 


0.044 
0.020 
0.005 


0.029 
0.054 
0.078 
0.103 


0.127 


Norg.—The mean time of semidiameter passing the meridian may be found by subtracting o*.19 from the sidereal 
time. 
The sign — prefixed to the hourly change of declination indicates that north declinations are decreasing. 





Day of 
the 
Week. 


Fn. 
Sat. 


SUN. 
Mon. 
Tues. 


Wed. 
Thur. 
Fn. 


Sat. 


SUN. 


Mon. 


Tues. 
Wed. 
Thur. 


Fri. 
Sat. 


SUN. 


Mon. 
Tues. 
Wed. 


Thur, 
Fri. 
Sat. 


SUN. 


Mon. 
Tues. 


Wed. 


Thur. 


Fri. 
Sat. 


SUN. 


Pa 


Nun fe GW Nm 


OoOoN] 


9 


1o 
If 
12 


13 
14 
15 


16 


17 
18 


19 
20 
21 


22 
23 
24 


25 
26 
27 


28 
29 
30 
31 


32 


JULY, 1915. 


AT GREENWICH MEAN NOON. 


Apparent Right 
Ascension. 


b= 


OQ = 
NY CO 


14 
18 
22 


26 
30 
34 
38 


c0 00 00 CO 0 ON OO COC COOH NNN NNN NNN OO ONNN  ONNN 


8 42 


oan 


15.65 


THE SUN’S 


x Hour. 





: 
10.346 IN. 23 10 32.0 


10.337 
10.326 


10.315 
10.303 
10.290 


10.276 
10.261 
10.246 


10.229 
10.212 


10.194 


10.175 
10.155 
10.134 


10.113 
10.091 
10.069 


10.046 


10.022 


9-998 


9-974 
9-950 
9-926 


9-901 
9-876 


9.852 


9.827 
9-803 
9-778 
9-754 


e é o 


23 6 38.9 
23 2 21.5 


22 57 40.0 


22 52 34.4 
22 47 4.8 


22 41 11.4 


22 34 54-4 
22 28 13.8 


22 21 9.9 


22 13 42.9 
22 5 52.8 


21 57 39.8 
21 49 4.3 
21 40 6.4 


21 30 46.4 
21 21 4.4 
2111 0.7 


21 O 35.5 
20 49 49.1 
20 38 41.7 


20 27 13.6 
20 15 25.0 
20 316.1 


19 §0 47.2 
19 37 58.6 
19 24 50.4 


I9 11 22.8 
18 57 36.3 


18 43 30.9 
18 29 7.0 





DI. for Apparent Decit Diff. for 
nation. 


—26.49 


27-37 
28.24 


—29.10 
29-95 
30-79 


—31.62 
32-44 
33-24 


—34.04 
34-83 
35.61 


21.95 
22.87 
23-79 

| 
36.38 


9.729 IN. 18 14 24.8 |-37.14 





Equation of 
Time, to be 


from 
Mean Time. 


m $s 

3 26.36 
3 38.00 
3 49-40 


4 0.54 
4 11.41 
4 21.97 


4 32.21 
4 42.11 
4 51.64 


5 0.78 
5S 9-53 
17.84 


25.71 
33.11 
40.03 


46.45 
52.35 
57-72 


2.54 
6:80 
10.50 


13.62 
16.16 
18.11 


19.47 
20.24 


20.43 


20.02 
19.02 
17.43 
15.25 


co) NAA OW NAN NAN DAN Tan nin wm 7) 


12.49 


15 


eal Time, 


Sider 
Diff. for} or Right Ascen- 


rt Hour. 





s 
0.489 
0.480 
0.470 


0.459 
0.446 
0.433 


0.419 
0.405 
0.389 


0.372 
0.355 
0.337 


0.318 


0.298 
0.278 


0.257 


0.235 
0.212 


0.189 
0.166 


0.142 


0.118 


0.093 
0.069 


0.044 
0.020 
0.005 


0.029 
0.054 
0.078 
0.103 


0.127 


Noreg.—The semidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign — prefixed to the hourly change of declination indicates that north declinations 
are decreasing. 
t 


sion of Mean 
tin. 


8 
49.87 
46.43 
42.99 


39-55 
36.10 
32.66 


29.22 
I 25.78 
5 22.34 


9 18.90 
15-45 
12.01 


21 
25 
29 


8.57 
5-13 
1.69 


58.24 
54.80 
51.36 


32 
36 


40 
47.92 


44.47 
41.03 


aN 


48 
52 


56 37.59 
O 34.14 
4 30.70 


8 27.26 
I2 23.82 
16 20.37 


20 


24 
28 


32 
36 


16.93 
13.49 
10.04 

6.60 


oo Go CO 0O 60 oo C 0 oo CON! NNN NNN NNN NNN NN OS NN OO NA Or 


3.16 


Diff. for x Hour, 
+ 9°.856s. 
(Table IIT.) 





76 JULY, 1915. 
AT GREENWICH MEAN NOON. 

, ° THE SUN'S 
S3a/ 3. 
=—2 Logarithm of the 
3 38 True Longitude. Radius Vector of ons 
| 8 —_— Diff. for } ratitude. 

r\4 

I 19.2 | 142.97 | +0.26 | 0.007 2019 

2 30.3 | 142.97 0.38 | 0.007 2098 

3 41.6 | 142.98 0.49 | 0.007 2158 
4 53-1 | 142.99 | +0.58 | 0.007 2199 

5 4.9 | 143.00 0.65 | 0.007 2218 
6 17.0 | 143.02 0.68 | 0.007 2216 

7 29.4 | 143-03 | +0.70 | 0.007 2190 

8 42.1 | 143.04 0.68 }| 0.007 2141 

9 55.1 | 143.05 0.63 | 0.007 2068 
10 8.3 | 143.07 | +0.57 | 0.007 1969 
II 21.9 | 143.08 0.48 | 0.007 1846 
12 35-7 | 143.09 0.37 | 0.007 1696 
13 49.8 | 143.10 | +0.24 | 0.007 1521 
14 4.0 | 143.11 [| +0.11 | 0.007 1320 
15 18.6 | 143.12 | —0.03 | 0.007 1094 
16 33-3 | 143.12 | —0.17 | 0.007 0842 
17 48.2 | 143.13 0.29 | 0.007 0567 
18 3.2 | 143.14 0.38 | 0.007 0268 
19 18.4 | 143.14 | —0.45 ] 0.006 9948 
20 33.8 | 143.15 0.50 | 0.006 9606 
21 49.4 | 143.16 0.51 | 0.006 9247 
22 | 203 [ 118 35 45-3 | 35 5.2 | 143.17 | —0.48 | 0.006 8869 
23 | 204] 119 33. 1.6 | 32 21.4 | 143.19 0.42 | 0.006 8476 
24 | 205] 120 30 18.3 | 29 37.9 | 143.21 0.33 | 0.006 8068 
25 | 206] 121 (27 35.5 | 26 §4.9 | 143.23 | —0.22 | 0.006 7647 
26 | 207] 122 24 53.2 | 24 12.5 | 143.26 | —0.09 | 0.006 7212 
27 | 208 | 123 22 11.7 | 21 30.8 | 143.29 | +0.05 | 0.006 6766 
28 | 209] 124 19 30.9 | 18 49.9 | 143.33 | +0.18 | 0.006 6306 
29 | 210] 125 16 51.1 | 16 9.9 | 143.36 0.31 | 0.006 5832 
30 | 211 | 126 14 12.2 | 13 30.8 | 143.40 0.43 | 0.006 5345 
31 | 212] 127 Il 34.4 | 10 §2.8 | 143.45 0.52 | 0.006 4843 
32 | 213] 128 8 57.6| 8 15.9 | 143-50 | +0.58 | 0.006 4325 


Norn. —The longitudes in the column J are referred to the true equinox of their own date, while 
those in the column /’ are referred to the mean equinox of the beginning of the Besselian 
fictitious year. 





TTI. 


Mean Time of 
Sidereal Noon. 


h m s 

17 23 18.74 
17 19 22.83 
17 15 26.91 


17 Il 31.00 
17 7 35-09 
17 3 39.18 


16 59 43-26 
16 55 47-35 
16 51 51.44 


16 47 55-53 
16 43 59.62 
3:79 


7-79 
16 32 11.88 
16 28 15.97 


16 24 20.06 
16 20 24.14 
16 16 28.23 


16 12 32.32 
16 8 36.41 
16 4 40.50 


16 O 44.59 © 
15 56 $368 . 
15 52 52.76 


15 48 56.85 | 
15 45 0.94 
Ty 41 §-03 


15 37 9.12 
15 33 13.21 
15 29 17.30 
15 25 21.38 


15 21 25.37 


Diff. for 1 Hour, 


—9*.8296. 
(Table II.) 





IV. 


Dey of the Month. 


Que Why» 


10 
It 
12 


13 
14 
15 
16 


17 
18 


19 


21 


23 


25 
26 


28 
29 


31 


Noon. 


15 43-4 
15 28.5 
15 15.2 


15 4.1 
14 55-4 
14 49.5 


14 46.0 


14 45-0 
14 46.2 


14 49.1 
14 53-5 
14 59.2 


15 5-8 
15 13.2 
I§ 21.3 


15 
I5 
15 


30.0 


39.2 
48.8 


58.6 
8.1 
16.6 


15 
16 
16 


16 
16 
16 


23.4 
27-5 
28.3 


16 
16 
16 


25.2 
18.4 
8.3 


55.8 
15 42.2 
15 28.5 
1§ 15.8 


15 


15 5.0 


Midnight. 


a id 


15 35.8 
15 21.6 


15 9-3 


14 59.4 
14 52.1 
14 47.4 


14 45.3 
14 45.4 
14 47.4 


14 51.2 
14 56.2 


15 2.4 


15 9-4 
15 17.2 
15 25.6 


15 
15 
15 


16 
16 
16 


34.5 
44.0 
53-7 


3-4 
12.5 
20.2 


16 
16 
16 


25.8 
28.4 
27-3 


16 
16 
16 


22.3 


13.7 
2.2 


15 
15 
15 
15 


49.0 


35-2 
22.0 


10.2 


15 0.4 


JULY, 1915. 
GREENWICH MEAN TIME. 


Noon, 


& o 


57 36.33 
56 41.87 
55 53-02 


55 12.12 
54 40.46 
54 18.48 


54 5-99 
54 2.30 
54 6.41 


54 17.18 
54 33-48 
54 54.21 


55 18.48 
55 45-65 
56 15.29 


56 47.15 
57 21.01 
57 56.30 


58 32.14 
59 6.94 
59 38.26 


60 3.14 
60 18.42 
60 21.22 


60 10.01 


59 44.86 
59 7.68 


58 21.93 
57 31.85 
56 41.72 
55 55-30 


55 15-52! 


THE MOON’S 


SEMIDIAMETER. HORIZONTAL PARALLAX. UPPER TRANSIT. | AGH, 


Diff. for 
x Hour. 


2.341 
2.173 
1.882 


—1.§17 
1.118 


0.715 


0.331 
+0.017 
0.318 


+0.572 
0.778 
0-943 


+1.075 
1.186 
1.282 


+1.372 
1.445 
1.490 


+1.486 
1.396 


1.192 


+0.859 


+0.393 
~—0.170 


0.764 
1.318 


1.756 


—2.027 
2.116 


2.035 
1.813 


—1.488 


Midnight. 


e o 


57 8.59 
56 16.57 
55 31-47 


54 55-09 
54. 28.26 


54 11.08 


54 3-10 
54 3-45 
54 11.03 


54 24.71 
54 43-35 
55 5-95 


55 31-73 
56 0.18 


56 30.95 


57 3.86 
57 38.52 
58 14.23 


58 49.81 
59 23.21 
59 51-70 


60 12.18 
60 21.51 
60 17.40 


59 59-10 
59 27-59 
58 45.62 


57 57-16 
57 6.54 
56 17.84 
§5 34-43 


54 58.79 . 


Diff. for 
zt Hour. 





2.275 


2.039 
1.706 


—1.320 
0.916 
0.519 


—0.1§2 
+0.173 
0.451 


+0.681 
0.865 
1.012 


+1.133 


1.235 
1.328 


+1.412 
1.472 
1.496 


+1.454 
1.310 


1.042 


+0.642 
+0.119 


—0.467 


1.555 
1.914 


—2.094 
2.095 


1.939 
1.661 


—1.298 


Meridian of 
Greenwich. 


h m 
16 24.7 
17 7-7 
17 49-7 


18 31.9 
19 15-3 
20 0.7 


20 48.4 
21 38.3 
22 29.7 


23 21.4 
5 


Diff. for 
1 Hour. 


m 
1.83 
1.76 
1.75 


1.78 
1.85 
1.94 


2.04 
2.11 
2.15 


2.15 
2.08 
2.00 


1.92 
1.86 


1.84 
1.86 


1.94 


2.08 
2.27 


2.48 


2.65 
2.72 
2.66 


2.49 
2.28 


1.93 
1.83 


1.79 
1.80 


1.84 


7 


Noon. 

d 
18.7 
19.7 
20.7 


21.7 
22.7 


23.7 


24.7 
25-7 
26.7 


27-7 
28.7 
0.1 


I.I 
2.1 


3.1 


4.1 
5.1 
6.1 


7.1 
8.1 


9.1 


10.1 


IlI.I 
12.1 


13.1 
14.1 
15.1 


16.1 


17.1 
18.1 


19.1 


20.1 





78 JULY, 1915. V. 
GREENWICH MEAN TIME. 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 



































14.378 32.000 


| piss. , if. | Dia. 
Hour.|Right Ascension.| for Declination. for our./Right Ascension.) for Declination. for 
! t Min. t Min. 1 Min. 1 Min. 
THURSDAY 1. SATURDAY 3. 
hm $s } >? ” ” h m s s o °F FY ” 

o | 22 28 49.32 | 2.0158 |S. 7 48 24.6 | 14.908] 0 | O 1 11.36 | 1.866) IN. 4 3 25.6 | 14.52 
I | 22 30 50.11 | 2.0106 7 33 29-7 | 14-927] I © 3 3-34 | 1-86s9 4.17 47-3 | 14-346 
2 | 22 32 50.59 | 2.0084 7 18 34.0 | 14.9348 2 © 4 55.27 | 1.8650 432 6.9 {| t4-3@ 
3 | 22 34 50.76 | 2.0004 7 3 37-6 | 14-945] 3 © 6 47.14 | 1.8642 4 46 24.5 | 14.277 
4 | 22 36 50.64 | 1.9955 6 48 40.6 | 14.986] 4 © 8 38.97 | 1.8634 5 © 40.1 24.242 
5 | 22 38 50.22 | 1.9906 6 33 42.9 | 14.9657 § | © 10 30.75 | 1.8628 5 14 53-5 | "4-205 
6 | 22 40 49.51 | 1.9858 6 18 44.8 | 14.973 6 | © 12 22.50 | 1.8622 5 29 4.7 | 14-168 
7 | 22 42 48.52 | 1.9812 6 3 46.2 | 14.979] 7 © 14 14.21 | 1.8616 5 43 13-7 | "4-131 
8 | 22 44 47.25 | 1.9766 5 48 47.3 | 14-985] 8 | 0 16 5.89 | 1.8622 5 57 20.4 | 14.093 
9 | 22 46 45.71 | 1.9721 5 33 48.0 | 14.990] 9 © 17 57-55 | 12-8608 6 11 24.8 | 14.054 
Io | 22 48 43.90 | 1.9677 5 18 48.5 | 14.993 | 10 | © 19 49.19 | 1.8606 6 25 26.9 | 14.085 
II | 22 50 41.83 | 1.9634 5 3 48.9 | 14.904] 11 © 21 40.82 | 1.8603 6 39 26.6 | 13.9% 
12 | 22 52 39.51 | 1.9593 4 48 49.2 : 14.995 | 12 © 23 32.43 | 1.8602 6 53 23.8 | 13-933 
13 | 22 54 36.94 | t.95s1 4 33 49-5 | 14.998 13 © 25 24.04 | 1.8602 7 7 18.6 | 13.82 
14 | 22 56 34.12 | 1.9510 4 18 49.8 | 14.0904] 14 | © 27 15.65 | 1.8602 7 21 10.8 | 13-88 
15 | 22 58 31.06 | 1.9471 4 3 50.2 | 14.992] 15 © 29 7.26 | 1.8602 735 0.4 | 13-806 
16 | 23 © 27.77 | 1.9433 3 48 50.8 | 14.988] 16 | © 30 58.87 | 1.8603 7 48 47.5 | 13-76 
17, 23. 2 24.25 | 1.9395 3 33 51.7 | 14-983 | 17 © 32 50.50 | 1.8607 8 2 31.9 | 13-78 
18 | 23 4 20.51 | 1.9359 3 18 52.9 | 14-978 | 18 © 34 42.15 | 1.8609 8 16 13.7 | 13-673 
Ig | 23 6 16.56 | 1.9323 3 3 54-4 | 14.972 7 19 © 36 33.81 | 1.86r3 8 29 52.7 | 13-67 
20 | 23 8 12.39 | 1.9288 2 48 56.3 | 14.9649 20 | © 38 25.50 | 1.8618 8 43 28.9 | 13-58 
2I | 23 10 8.02 | 1.9254 2 33 58.7 | r4.955 9 21 © 40 17.22 | 1.8623 8 57 2.3 | 13-83 
22 | 23 12 3.44 | 1.9291 219 1.7 | 14.945] 22 © 42 8.97 | 1.8628 Q 10 32.9 | 13-485 
23 | 23 13 58.67 | x.918 |S. 2 -4 5.3 | 14.934] 23 | © 44 0.76 | 1.8636 IN. 9 24 0.5 | 13-486 

FRIDAY 2. SUNDAY 4. 
o | 23 15 53-71 | r.91rs8 |S. 1 49 9.6 | 14.923] © | © 45 52.60 | 1.8643 [N. 9 37 25.2 | 23-387 
r | 23 17 48.57 | 1.9128 I 34 14.6 | rg.910f I © 47 44.48 | 1.8651 9 50 46.9 | 13-337 
a | 23 19 43.25 | 1.9098 I 19 20.4 | 14.897] 2 © 49 36.41 | 1.8659 10 4 5§.6 | 13.987 
3 | 23 2% 37.75 | 1.9069 I 4 27.0 | 14.883} 3 | © 5I 28.39 | 1.8668 IO 17 21.3 | 13-335 
4 | 23 23 32.08 | 1.9042 © 49 34.5 | 14.868$ 4 | © 53 20.43 | 1.8679 10 30 33.8 | 13.183 
5 | 23 25 26.25 | 1.9016 © 34 42.9 | 14.851] § © 55 12.54 | 1.8690 IO 43 43-2 | 13-130 
6 | 23 27 20.27 |} 1.8990 © I9 52.4 | 14.8331 6 | © 57 4.71 | 1.8701 Io 56 49.4 | 13-077 
7 | 23 29 14.13 | 1.8964 |S. 0 5§ 2.9 | 14.8151 7 | © 58 56.95 | 1.8713 II Q 52.4 | 13.028 
8 | 23 31 7.84] 1.8940 IN. 0 9 45.4 | 14.7969 8 | I © 49.27 | 1.8726 II 22 52.2 | 12.968 
9 | 23 33. 1.41 | 1.8917 © 24 32.6 | 14.777 9 I 2 41.66 | 1.8739 Ir 35 48.6 | rs.913 
to | 23 34 $4.84 | 1.8894 © 39 18.6 | 14.756] 10 I 4 34.14 | 1.8753 Ir 48 41.7 | 12.857 
Ir | 23 36 48.14 | 1.8873 © 54 3-3 | 14.733 | II 1 6 26.70 | 1.8768 12 I 31.4] 12.800 
12 | 23 38 41.32 | 1.8853 t 8 46.6 | 14.711 | 12 r 8 19.36 | 1.8784 12 14 17.7 | 12.743 
13 | 23 40 34.37 | 1.8833 I 23 28.6 | 14.688] 13 I 10 12.11 | 1.8799 12 27. 0.5 | 12.684 
14 | 23 42 27.31 | 1.8823 I 38 9.2 | 14.664] 14 I I2 4.95 | 1-886 I2 39 39.8 | 12.626 
1S | 23 44 20.13 | 1.8995 I 52 48.3 | 14.638] 15 I 13 57-90 | 1.8833 12 52 15.6 | 18.56 
16 | 23 46,312.85 | 1.8778 2 7 25.8 | 14.613 | 16 I I1§ 50.95 | 1.88sz 13. 4.47.7 | 12.505 
17 | 23 48 5.47 | 1.8762 222 1.8 | 14.587] 17 I I7 44.11 | 1.8869 13,17 16.2 | 12.445 
18 | 23 49 57-99 | 1-8746 2 36 36.2 | r4.sso] 18 I 19 37.38 | 1.8888 13 29 43.1 | 12-384 
Ig | 23 $I 50.42 | 1.8731 2 51 8.9 | 14.531] 19 I 21 30.77 | 1.8908 13 42 2.3 | ra.382 
20 | 23 53 42.76 | 1.8727 3 § 39-9 | 14.502] 20 | IX 23 24.27 | 1.8928 13 54 19.7 | 12.238 
2I | 23 §5 35-02 | 3.8703 3°20 9Q.1 | 14.4725 21 I 2§ 17.90 | 1.8949 14 6 33-3 32.198 
22 | 23 57 27.20 | 1.8691 3 34 36.5 | 14-44x J 22 I 27 11.66 | 1.8970 14 18 43.1 | 12.133 
23 | 23 59 19.31 | 1.8680 349 2.0 | 14.409 | 23 I 29 5.54 | 1.8992 14 30 49.1 | 12.067 


24 | © 1 11.36 | 1.8669 IN. 4 3 25.6 24 | 1 30 59.56 | 1.90%4 IN. 14 42 51.1 





JULY, 1915. 


GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 





(by 


























oar. (Right Ascension. Tor Declination. 
| x Min. 
MONDAY s. 

| h m 8 | 8 e é ow 

©} I 30 §9.56 | 1.90%4 IN. 14 42 51.1 
I | I 32 53.71 | 1.9037 14 54 49.1 
2 | 1 34 48.00 | 1.9060 15 6 43.2 
3 I 36 42.43 | 1.908% T5 18 33.2 
4, 1 38 37.01% | 1.9109 I5 30 19.2 
5 | I 40 31.74 | 1.9134 I§ 42 1.0 
6, 1 42 26.62 | 1.9%60 1§ 53 38.7 
7 | T 44 213.66 | 1.9186 16 § 12.2 
8 1 46 16.85 | 1.9az2 16 16 41.4 
9 | 1 48 12.20 | 1.9239 16 28 6.3 
Io | I 50 7.72 | 1.9268 16 39 26.9 
ir! x §2 3.41 | 1.9295 16 50 43.2 
12 | I §3 59.26 | 1.9323 17 I §5.0 
13} I 55 5§5§.28 | 1.0352 17 13 2.4 
I4' I §7 51.48 | 1.9382 17 24 5-3 
15} I 59 47.86 | 1.9412 17 35 3.6 
16) 2 I 44.42 | 1.9442 17 45 57-4 
17 2 3 41.16 | 1.9472 17 56 46.6 
138} 2 § 38.08 | 1.9503 18 7 31.1 
I9| 2 7 35-19 | 1.9534 18 18 10.9 
20] 2 9 32.49 | 1.9566 18 28 46.0 
21] 2 IX 29.98 | 1.9598 18 39 16.3 
22 | 2 33 27.67 | 1.9632 18 49 41.7 
23 | 2 15 25.56 | 1.9664 IN. 19 0 2.3 

TUESDAY 6. 

© | 2 17 23.64 | 1.9607 IN. 19 10 17.9 
I} 2 19 21.92 | 2.9732 Ig 20 28.6 
2| 2 21 20.41 | 1.9765 19 30 34.3 
3 | 2 23 19.10 | 1.9798 19 40 34.9 
4| 2 25 17.99 | 1.9833 IQ 50 30.4 
5 | 2 27 17.09 | 1.9868 20 0 20.8 
6 | 2 29 16.40 | 1.9903 20 10 6.0 
7 | 2 3% 15.93 | 1.9938 20 19 46.0 
8 | 2 33 15.66 | 1.9073 20 29 20.7 
9 | 2 35 15.61 | 2.0010 20 38 50.1 
10} 2 37 15.78 | 2.0046 20 48 14.2 
| 2 39 16.16 | 2.0082 20 57 32-9 
12 | 2 41 16.76 | 2.0118 2x 6 46.1 
13 | 2 43 17.58 | 2.0155 21 15 53-9 
14 | 2 45 18.62 | 2.0192 2r 24 56.1 
15 | 2 47 19.88 | 2.0228 21 33 52.8 
16 | 2 49 21.36 | 2.0266 2I 42 43.8 
17 2 §I 23.07 | 2.0303 aI §i 29.2 
18 = 2 -§3 25.00 | 2.0340 22 0 8.9 
191 2 §§ 27.15 | 2.0378 22 8 42.8 
20 | 2 §7 29.53 | 2.0426 22 17 11.0 
ai 2 §9 32-14 | 2.0454 22 25 33-3 
22] 3 1 34.98 | 2.0492 | 22 33 49.7 
23] 3 3 38.04 | 2.0529 22 42 0.2 
241 3 § 41.33 | 2.0568 IN. 22 50 4.7 


Con Qu & WwW WD HO 











WEDNESDAY 3. 


° o ” 


hm “°8 s 

3. 5 41.33 | 2.0568 IN. 22 50 4.7 
3 7 44.85 | 2.0605 22 58 3.2 
3 9 48.59 | 2.0643 | 23 5 55-7 
3 IX 52.56 | 2.068% 23 13 42.1 
3 13 56.76 | 2.0719 23 21 22.3 
3 16 1.19 | 2.0758 23 28 56.4 
3 18 5§.85 | 2.0795 23 36 24.2 
3 20 10.73 | 2.0833 23 43 45.8 
3 22 15.84 | 2.087% 23 51 1.0 
3 24 21.18 | 2.0908 23 58 9.9 
3 26 26.74 | 2.0946 24 5 12.4 
3 28 32.53 | 2.0983 2412 8.5 
3 30 38.54 | 2.1020 24 18 58.1 
3 32 44.77 | 2.1058 24 25 41.2 
3 34 51.23 | 2.1098 24 32 17.7 
3 36 §7-91 | 2.2132 24 38 47.6 
3 39 4.81 | 2.1168 24 45 10.8 
3 41 11.93 | 2.1204 24 §I 27.3 
3 43 319.26 | 2.1240 24 57 37-1 
3 45 26.81 | 2.1277 25 3 40.2 
3 47 34.58 | 2.1313 25 9 36.4 
3 49 42.56 | 2.1348 25 1§ 25.8 
3 SI §0.75 | 2.1383 25 21 8.3 
3 53 59-15 | 2.1428 JIN. 25 26 43.9 

THURSDAY 8. 

3 56 7.76 | 2.1453 IN. 25 32 12.4 
3 58 16.58 | 2.1487 25 37 34.0 
4 © 25.60 | 2.1520 25 42 48.5 
4 2 34.82 | 2.1553 25 47 55-9 
4 4 44.24 | 2.1587 25 52 56.2 
4 6 53.86 | 2.1620 25 57 49.3 
4 9 3.68 | 2.1653 26 2 35.3 
4 II 13.69 | 2.1684 26 7 14.0 
4 13 23.89 | 2.1715 26 If 45.5 
4 15 34.27 | 2.1746 26 16 9.6 
417 44.84 | 2.1777 26 20 26.4 
4 19 55.59 | 2.1807 26 24 35-9 
4 22 6.52 | 2.1837 26 28 37.9 
4 24 17.63 | 2.1866 26 32 32.5 
4 26 28.91 | 2.1804 26 36 19.6 
4 28 40.36 | 2.1922 26 39 59.3 
4 30 51.97 | 2.1949 26 43 31.4 
4 33 3-75 | 2-1977 | 26 46 55.9 
4 35 15.69 | 2.2002 26 50 12.8 
4 37 27.78 | 2.2028 26 53 22.1 
4 39 40,02 | 2.2053 26 56 23.7 
4 A4I §2.41 | 2.2078 26 59 17.7 
4.44 4.95 | 2.2102 27. 2 3.9 
4 46 17.63 | 2.2125 27 4 42.4 
4 48 30.45 | 2.2148 IN. 27 7 13.2 





5.652 
5-534 


5.418 
§.302 
5.183 
5.064 
4.945 
4.826 
4.706 
4.585 
4.463 
4.341 
4.219 
4.096 
3-972 
3-848 
3.723 
3.598 
3-472 
3-345 
3.218 
3-092 
2.963 
2.835 
2.706 
2.578 
2.448 


S 


JULY, 1915. 
GREENWICH MEAN TIME. 


< 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 





FRIDAY 9. 

h m 8 8 e a id wo 

4 48 30.45 | 2.2198 |N. 27 7 13.2 | 2-448 
4 §0 43.40 | 2.2169 27 Q 36.2 | 2.318 
4 52 56.48 | 2.2190 27 Il §1.3 | 2.187 
455 9.68 | 2.2ax: 27 13 58.6 | 2.057 
4 §7 23.01 | 2.2231 27 15 §8.1 | 1.936 
4 89 36.45 | 2.2250 27 17 49-7 | t-793 
§ 1 §0.01 | 2.2268 27 19 33-3 | 1-661 
5 4 3.67 2.2286 27 21 9.0 | 1.829 
5 6 17.44 | 2.2303 27 22 36.8 | 1.398 
5 8 31.30 | 2.2328 27 23 56.7 | 1.265 
5 10 45.26 | 2.2335 27.25 8.6 | 1.132 
§ 12 §9.32 | 2.2350 27 26 12.5 | 0.998 
5 15 13.46 , 2.2363 27 27 8.3 | 0.863 
5 17 27.68 | 2.2377 27 27 §6.1 | 0.730 
5 19 41.98 | 2.2389 27 28 35.9 | 0.596 
5 21 56.35 | 2.2400 27 29 07.6 | 0.462 
5 24 10.78 | 2.2481 27 29 31.3 | 0.328 
5 26 25.28 2.2422 27 29 46.9 0.193 
5 28 39.84 | 2.2438 27 29 54.4 |+0.058 
5 30 54.45 | 2.2430 27 29 53.8 |-0.078 
§ 33 9-II | 2.2447 27 29 45-1 | 0.223 
5 35 23.81 | 2.2453 27 29 28.2 | 0.349 
5 37 38.55 | 2.2460 27 29 3.2 | 0.484 
5 39 $3-33 | 2-246s |N. 27 28 30.1 | 0.620 

SATURDAY ro. 

§ 42 8.13 | 2.2469 |N. 27 27 48.8 | 0.756 
5 44 22.96 | 2.2473 27 26 509.4 | 0.892 
5 46 37.81 | 2.2476 27 26 1.8 | 1.028 
5 48 52.67 | 2.2478 27 24 56.1 | 1.163 
§ SI 7-54 | 2.2479 27 23 42.3 , 1.298 
5 53 22.42 | 2.2480 27 22 20.3 | 1.435 
5 55 37-30 | 2-2479 27 20 50.1 ¥.s7 
5 57 52-17 | 2.2478 27 19 11.8 | 1-707 
6 0 7.03 | 2.2476 27 17 25.3 | 1.843 
6 2 21.88 | 2.2473 27 1§ 30.7 | 1.978 
6 4 36.71 | 2.2470 27 13 27.9 | 2.114 
6 6 51.52 | 2.2465 27 II 17.0 | 2.249 
6 9 6.29 | 2.2459 27. 8 58.0 | 2.384 
6 II 21.03 | 2.2453 27. 6 30.9 | 2.520 
6 13 35-73 | 2-2447 27 3 55.6 2.656 
6 1§ 50.39 | 2.2439 27. 1 12.2 | 2.790 
6 18 5.00 | 2.2431 26 58 20.8 | 2.925 
6 20 19.56 | 2.2422 26 55 21.2 | 3.060 
6 22 34.06 | 2.2412 26 52 13.6 | 3.193 
6 24 48.50 2.240% 26 48 58.0 3-328 
6 27 2.87 2.2390 29. €5 34-3 | 3-463 
6 29 17.18 | 2.2378 20 42 2.5 | 3.596 
6 31 31.41 | 2.2363 26 38 22.8 | 3.729 
6 33 45.56 | 2.2351 26 34 35.0 | 3.863 
6 35 59.62 | 2.2337 IN. 26 30 39.3 | 3-995 


COnrr Qu db Ww WD wm CO 


SUNDAY 11. 
hm i “s5 s or 
6 35 59-62 | 2.2337 IN. 26 30 39.3 
6 38 13.60 | 2.2322 26 26 35.6 
6 40 27.48 | 2.2306 26 22 24.0 
6 42 41.27 | 2.2290 26 18 4.4 
6 44 54.96 | 2.2273 26 13 37.0 
6 47 8.54 | 2.2284 26 9 1.7 
6 49 22.01 | 2.2237 26 4 18.5 
6 51 35.38 | 2.2218 25 §9 27-5 
6 53 48.63 | 2.2198 25 54 28.6 
6 56 1.76 | 2.2178 25 49 22.0 
6 58 14.76 | 2.2157 25 44 7-7 
7 © 27.64 | 2.2136 25 38 45.6 
7 2 40.39 | 2.2114 25 33 15.8 
7 4 §3-01 | 2.2092 25 27 38.4 
7 7 5-49 | 2.2068 25 2% 53.3 
7 9Q 17.83 | 2.2044 25 16 0.6 
7 II 30.02 | 2.2020 25 10 0.4 
7 13 42.07 | 2.1996 25 3 52.6 
7 TS 53-97 | 32-1971 24 57 37-3 
7 18 5.72 | 2.1945 24 §1 14.5 
7 20 17.31 | 2.1918 24 44 44.3 
7 22 28.74 | 2.1892 24 38 6.7 
7 24 40.01 | 2.2865 24 31 21.7 
7 26 53.12 | 2.1838 IN. 24 24 29.3 
MONDAY 12. 
729 «2.06 | 2.1810 [N. 24 17 29.7 
7 31 12.84 | 2.1782 24 10 22.8 
7 33 23-44 | 92-1783 | 24 3 8.7 
7 35 33-87 | 2.1724 | 23 55 47-5 | 
7 37 44.13 | 2.1695 23 48 19.1 
7 39 54.21 | 2.1665 23 40 43.5 | 
7 42° 4.1I | 2.1635 23 33 0.9 
7 44 13.83 | 2.1605 23 25 11.3 | 
7 46 23.37 | 2.1575 23 17 14.8 , 
7 48 32.73 | 2.1544 23 9 11.3 | 
7 50 41.90 | 2.15%3 23 I 0.9 | 
7 §2 50.88 | 2.1482 22 52 43.6. 
7 54 59.68 | 2.1451 22 44 19.6 
7 57 8.29 | 2.1418 22 35 48.8 
7 59 16.70 | 2.1387 22 27 11.3 
8 1 24.93 | 2-1355 22 18 27.1 
8 3 32.96 | 2.1323 22 9 36.3 
8 5 40.80 | 2.1291 22 © 39.0 
8 7 48.45 | 2.1258 2I §1 35.1 | 
8 9 55.g0 | 2.1225 21 42 24.7 
8 12 3.15 | 2.1193 2I 33 7-9 
8 14 10.21 | 2.1160 21 23 44.8 
8 16 17.07 | 2.1128 21 14 15.3 
8 18 23.74 | 2.1095 | 21 4 39.6 
8 20 30.21 | 2.1062 N. 20 54 57.6 





$-tH 


5-83) 
5-5 
5-088 
5 a1 
5-941 
6.064 
6.155 
6.318 
6-447 
6.565 
6.688 
6.813 
6.955 





7-054 
7 375 
7-434 
7-413 
7-652 
7-708 
7 S34 
&.000 
8.116 
8.a3t 
8.344 
8.457 
8.569 
8.681 
8.792 
8.901 
9.010 
g.1I9 
9.227 
9-333 
9-438 
9-543 
9.648 
9-751 


VIII. JULY, 1915. 81 
GREENWICH MEAN TIME. 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 






TUESDAY 13. THURSDAY 1s. 


i h m s 8 e , on oO h m 8 8 e ’ ” oe 
©: 8 20 30.21 | 2.1062 IN. 20 54 57.6 | 9.751] © | 9 58 7.07 | 1.9729 IN. 11 24 34.6 | 13.661 
1, 8 22 36.48 | 2.1029 20 45 9-5 | 9-8s31 I | 10 © 5.39 | 1.9712 IX IO §3.2 | 13.728 
2 | 8 24 42.56 | 2.0997 20 35 15.2 | 9.9568 2 | 10 2 3.61 | 1.9695 10 57 8.4 | 13.776 
3 | 8 26 48.44 | 2.0963 20 25 14.8 | 10.057] 3 | 10 4 1.73 | 1.9678 IO 43 20.1 | 13.833 
4 | 8 28 54.12 | 2.0931 20 15 8.4 | 10.157 4 | 30 5§ 59.75 | 1.9662 IO 29 28.5 | 13.888 
5 | 8 30 59.61 | 2.0898 20 4 56.0 | 10.256f 5 | 10 7 57.67 | 1.9646 10 15 33-6 | 23-943 
6 8 33 4.90 | 2.0866 19 54 37-7 | 10.3541 6 | 10 Q 55.50 | 1.9632 IO 1 35.4 | 13.997 
7 , 8 35 10.00 | 2.0833 IQ 44 13.5 | 10.4529 7 | IO IF 53.25 | 1.9628 9 47 34.0 | 14.049 
8 | 8 37 14.90 | 2.0801 19 33 43-5 | 10.548] 8 | 10 13 50.91 | 1.9603 9 33 29-5 | 14.102 
9 | 8 39 19.61 | 2.0769 19 23. 7.8 | 10.643 QO | 10 15 48.49 | 1.9590 9 Ig 21.9 | 14.152 
10 | 8 41 24.13 | 2.0737 19 12 26.3 | 10.739 | 10 | 10 17 45.99 | 1.9878 Q § 11.3 | 14.201 
11 | 8 43 28.45 | 2.0704 IQ I 39.1 | 10.833 | Ir | 10 19 43.42 | 1.9366 8 50 57.8 | 14.249 
12 8 45 32.58 | 2.0673 18 50 46.4 | t0.925 ] 12 | 10 21 40.78 | 1.9855 8 36 41.4 | 14.298 
13 | 8 47 36.52 | 2-064: 18 39 48.1 | 11.018] 33 | 10 23 38.08 | 1.9544 8 22 22.1 | 14.344 
14 | 8 49 40.27 | 2.0609 18 28 44.3 | 1.1099 14 | 10 25 35.31 | 1.9534 8 8 0.1 | 14.390 
15 | 8 5x 43.83 | 2.0578 18 17 35.0 | 11.200] I5 | 10 27 32.49 | 1.9825 7 §3 35-3 | 24.435 
16 | 8 5§3 47-20 | 2.0547 18 6 20.3 | 1z.289] 16 | 10 29 29.61 | 1.9516 739 7-9 | 14.478 
17 8 55 50.39 | 2.0516 17 55 0.3 | 11.9789 17 | 10 31 26.68 | 1.9508 | 7 24 37.9 | 14.522 
18 | 8 57 53.39 | 2.0485 17 43 35-0 | 11.466] 18 | 10 33 23.71 | 1.9302 710 5.3 | 14.564 
19 | 8 §9 56.21 | 2.0455 17 32 4.4 | 11.ss3 I9 | 10 35 20.70 | 1.9495 6 55 30.2 | 14.605 
20] 9 I 58.85 | 2.0425 17 20 28.7 | 11.638 20 | IO 37 17.65 | 1.9489 6 40 52.7 | 14.644 
at | g 4 1.31 | 2.0395 17 8 47.9 | 12.723 [| 23 | 10 39 14.57 | 1.9483 6 26 12.9 | 14.683 
22 | g 6 3.59 | 2.0365 16 57 2.0 | 11.807] 22 | 10 41 11.45 | 1.9478 6 rr 30.8 | 14.721 
23 | 9 8 5.69 | 2.0335 IN. 16 45 11.1 | 12.8899 23 | 10 43 8.31 | 1.9476 IN. 5 56 46.4 | 14.758 

WEDNESDAY 14. FRIDAY 16. 
©; g 10 7.61 | 2.0306 [N. 16 33 15.3 | 1r-972 © | 1045 5.16 | 1.9473 IN. 5 41 59.9 | 14-793 
1| 9 12 9.36 | 2.0278 16 21 14.6 | 12.053 I] 10 47 1.99 | 3.9472 5 27 11.2 | 14.828 
2| 9 14 10.94 | 2.0249 16 9g 9.0 | 22.133] 2 | 10 48 58.81 | 1.9469 5 32 20.5 | 14.862 
3| 9 16 12.35 | 2.0222 15 56 58.6 | 12.2137 3 | ro 50 55.62 | 1.9468 4 57 27-8 | 14.895 
4; 9 18 13.59 | 2.0193 15 44 43-4 | 12.202 4 | 10 §2 52.43 | 1.9468 4 42 33-1 | 14.928 
5 | 9 20 14.67 | 2.0166 15 32 23.6 | 12.368§ 5 | 10 54 49.24 | 3.9468 4 27 36.5 | 14.958 
6] 9 92 15.58 | 2.0138 15 19 59.2 | 12.4448 6 | 10 56 46.05 | 1.9470 4 12 38.3 | 34.988 
T| 9 24 16.33 | 2.0213 IS 7 30.3 | 32-5200] 7 | 10 58 42.88 | 1.9473 3 57 38.0 | 15.017 
3) 9g 26 16.93 | 2.0087 14 54 56.8 | 12.5967 8 | IL © 39.73 | 1.9476 3 42 36.1 | 15.045 
9 | 9 28 17.37 | 2.0060 14 42 18.8 | 12.669 9g | Ir 2 36.59 | 1.9479 3 27 32.6 | 15.072 
10 | g 30 17.65 | 2.0034 14 29 36.5 | 12.742] 10 | I 4 33.48 | 1.9484 3 12 27.5 | 15.098 
Ir} 9 32 17.78 | 2.0010 14 16 49.8 | 12.813] rx | 12 6 30.40 | 1.9489 2 57 20.9 | 15.123 
12, | 9 34 17.77 | 1.9986 14 3 58.9 | 12.8849 12 | 1x 8 27.35 | 1.9495 2 42 12.8 | 15.146 
13 9g 36 17.61 1.g96r 13 5% 3-7 | 12-9848 33 It 10 24.34 | 1.9503 237 3-4 15.168 
14 | 9 38 17.30 | 1.9938 13 38 4.4 | 13.023] 14 | Ir 12 21.38 | 1.9520 2 II §2.6 | 15.190 
1§ |} 9 40 16.86 | 1.9925 13 25 1.0] 13.093 15 | rr 14 18.46 | 2.9528 I 56 40.6 | 15.21% 
16! g 42 16.28 | 1.9893 13 IZ §3.5 | 13-158] 16 | rx 16 15.60 ! 1.9528 I 41 27.3! 15.232 
17-9 44 15.57 | 1.9870 12 58 42.0 | 13.2204] 17 | 11 18 12.79 | 2.9538 1 26 12.9 | 15.249 
18 9 46 14.72 | 1.9848 12 45 26.6 | 13.289 f 18 | rr 20 10.05 | 1.9548 I 10 57.4 | 15.267 
19. 9 48 13.75 | 1.9828 12 32 7.3 | 13-353] 19 | 11 22 7.37 | 1.9860 © §5 40.9 | 15.283 
20 | 9 §0 12.65 | 1.9807 12 18 44.2 | 13.417 20 | If 24 4.77 | 1.9573 © 40 23.5 | 15.298 
2 | Q §2 11.43 | 1.9787 IZ 6 § 17.3 | 13-4798 21 Ir 26 2.25 | 1.9587 O25 5-2 3$.313 
22! 9 54 10.09 | 1.9768 | x1 st 46.7 | 13.540] 22 | 11 27 59.81 | 1.9600 IN. © 9 46.0 | 15.326 
23, 9 56 8.64 | 1.9748 Ir 38 12.5 | 13.60 | 23 | If 29 57.45 | 1.9615 [S. © 5 33.9 | 15.338 
24 9 58 7.07 | 3.9729 IN. If 24 34.6 | 13.66] 24 | II 31 55.19 | 1.9632 |S. © 20 54.5 | 15.348 
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JULY, 1915. 
GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 


Diff. 
for 
t Min. 


Declination. 


SATURDAY 17. 


m 8 $ eo oF" 
31 55.19 | 1.9632 |S. © 20 54.5 
33 53-03 | 1.9648 © 36 15.7 
35 50-97 | 1.9665 O 51 37-5 
37 49.01 | 1.9683 1 6 59.7 
39 47-17 | 1.9703 I 22 22.4 
41 45.44 | 1.9723 I 37 45-5 
43 43-84 | 1.9744 r 53 8.8 
A5 42.37 | 3.9766 2 8 32.4 
47 41.03 | 1.9788 2 23 56.1 
49 39.83 | 1.9812 2 39 19.9 
51 38.77 | 1-9836 2 54 43.8 
53 37-86 | 1.9862 3 10 7.6 
55 37-10 | 1.9887 3 25 31-3 
57 36.50 | 1.9914 3 40 54.8 
59 36.07 | 1.9942 3 56 18.0 
I 35.80 | 1.9970 _4 11 40.9 
3 35-71 | 2.0000 427 3-4 
5 35-80 | 2.0030 4 42 25.4 
7 36.07 | 2.0062 4 57 46.9 
9 30.54 | 2.0094 513 7-7 
IX 37.20 | 2.0127 § 28 27.9 
13 38.06 | 2.0161 5 43 47-3 
T5 39-13 | 2.0196 5 59 5-9 
17 40.41 | 2.0232 |S. 6 14 23.6 
SUNDAY 18. 

IQ 41.91 | 2.0268 (S. 6 29 40.3 
21 43.63 | 2.0305 6 44 55.9 
23 45-57 | 2-0343 7 O 10.4 
25 47-75 | 32-0383 7 15 23-7 
27 50.16 | 2.0423 7 30 35.6 
29 52.82 | 2.0463 7 45 40.2 
31 55.72 | 2.0505 8 0 55-3 
33 58.88 | 2.0548 816 2.9 
36 2.30 | 2.0592 8 31 8.9 
38 5.98 | 2.0636 8 46 13.2 
49 9.93 | 2.0682 Q 1 15.7 
42 14.16 | 2.0728 9 16 16.4 
44 18.67 | 2.0775 9 3% 15.2 
46 23.46 | 2.0823 9 46 11.9 
48 28.54 | 2.0872 to rx 6.5 
5° 33-92 | 2.0922 Io T§ §9.0 
52 39.60 | 2.0972 IO 30 49.1 
54 45-58 2.1023 Io 45 36.9 
56 51.87 | 2.1075 Ir 0 22.3 
58 58.48 2.1128 Ir mp §.2 
I 5.41 | 2.3183 II 29 45-4 
3 12.67 | 2.1238 Il 44 22.9 
§ 20.26 | 2.2293 1r 58 57.6 
7 28.19 | 2.1349 12 13 209.4 
9 36.45 | 2.1406 |S. 12 27 58.3 


Diff. 
for 
1 Min. 


o 
15.348 
15.358 
15.367 
15.374 
15.382 
15.387 
15.39! 
15.394 
r5.396 
15.398 
15.398 
15.396 
15.393 
15.389 
15.384 
15.378 
15.372 
15.363 
15.353 
1§.342 
1§.330 
2§.317 
1$.303 
15.287 


15.269 
35.252 
15.232 
15.210 
15.188 
15.164 
3§.139 
1§.113 
15.086 
15.057 
15.027 
14.996 
14.963 
14.928 
14.893 
14.855 
14.816 
14-777 
14.736 
14.693 
14.648 
14.602 
14.554 
14.506 
14-456 


Diff. 
Hour.|Right Ascension.| for 


| oa 
00 O13 Aun dh WwW NH HO 


Declination. 
« Min. 
MONDAY 19. 
h m 8 $ e o oe 
13 9 36.45 | 2.1406 |S. 12 27 58.3 
13 II 45.06 | 2.1464 12 42 24.1 
13 13 §4.02 | 2.1523 12 56 46.7 
13 16 3.34 | 2.1583 13 mr 6.1 
13 18 13.02 | 2.1643 13 25 22.1 
13 20 23.06 | 2.1704 13 39 34-7 
13 22 33-47 | 2-1767 T3 53 43-7 
13 24 44.26 | 2.1830 14 7 49.1 
13 26 55.43 | 2.1893 14 21 50.8 
13 29 66.98 | 2.1958 14 35 48.6 
13 31 18.92 | 2.2023 14 49 42.5 
13 33 31.25 | 2.2088 IS 3 32-4 
13 35 43-97 | 2.2153 15 17 18.2 
13 37 57-09 | 2.2221 15 30 59.8 
13 40 10.62 | 2.2289 1§ 44 37.0 
13 42 24.56 | 2.2358 15 58 9.8 
13 44 38.91 | 2.2426 16 11 38.1 
13 46 53.67 | 2.2496 16 25 1.7 
13 49 8.86 | 2.2567 16 38 20.6 
13 51 24.47 | 2.2637 16 51 34.7 
13 §3 40.50 | 2.2708 17 4 43-9 
13 55 56.97 | 2.278: 17 17 48.0 
13 58 13.87 | 2.2853 17 30 46.9 
14 © 31.20 | 2.2926 |S. 17 43 40.6 
TUESDAY 20. 
14 2 48.98 ' 2.3000 [S. 17 56 28.9 
14 § 7.20 | 2.3073 18 9 11.7 
14 7 25.86 | 2.3148 18 21 49.0 
14 9 44.97 | 2-32233 18 34 20.6 
14 12 4.54 | 2.3299 18 46 46.4 
14 14 24.56 | 2.3374 18 59 6.3 
14 16 45.03 | 2.3450 1g II 20.2 
14 19 5.96 | 2.3527 19 23 27.9 
14 21 27.35 | 2.3604 IQ 35 29.4 
14 23 49.21 | 2.3682 19 47 24.6 
14 26 11.53 | 2.3758 19 59 13-3 
14 28 34.31 | 2.3836 20 10 55.5 
14 30 57.56 | 2.3914 20 22 30.9 
14 33 21.28 | 2.3993 20 33 59.6 
14 35 45.47 | 2-4078 20 45 21.3 
14 38 10.13 | 2.4149 20 56 36.0 
14 40 35.26 | 2.4228 21 7 43.6 
14 43 0.86 | 2.43 2% 18 43.9 
14 45 26.93 | 2.4384 21 29 36.9 
14 47 53-47 | 2-4463 21 40 22.4 
14 50 20.49 | 2.4543 2I sit 0.3 
14 §2 47.98 | 2.4620 22 I 30.4 
14 §5 15.93 | 2-4698 22 Ir 52.8 
14 57 44.36 | 2.4777 22 22 7.2 
I§ © 13.25 | 2.48ss |S. 22 32 13.6 


Diff. 
fer ' 
r Min, 


14-456 
14.403 
14.350 
14.29§ 
14.238 
14.188 
14.100 
14.059 | 
13.996 
13-931 
13.865 
13.798 | 
13.728 
13.657 
13.583 
13.599 | 
13-433 | 
13-354 
13-275 
13.164 
43.123 
33.025 
12.938 
12.850 


12.759 
32.668 
12.574 
13.478 
12.381 
12.282 
12.180 
12.037 
II .973 


1 .866 . 


1x .758 
15.647 
It .$34 
IE .430 
If 2303 
11.38 
11.066 
10.944 
10.831 
10.695 
10.567 
10.438 
10.307 
10.273 
10.038 
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JULY, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


WEDNESDAY ar. 


hm i =s s 
15 © 33.25 | 2.4855 |S. 
1§ 2 42.62 | 2.4933 
5 § 12.45 2.§011 
7 42.75 | 2-5088 
IO 13.51 2.5165 
1§ I2 44-73 2.5242 
15 15 16.41 | 2.5328 
1§ 17 48.55 | 2.5394 
I§ 20 21.14 | 2.5470 
15 22 54.19 | 2.5848 
15 25 27.68 | 2.5628 
15 28 1.61 | 2.5692 
15 30 35-98 | 2.5765 
15 33 10.79 | 2.5838 
I§ 35 46.03 | 2.s909 
1§ 38 21.70 | 2.5980 
TS 40 57-79 | 2.6049 
1§ 43 34-29 | 2.6118 
15 46 11.21 | 2.6187 
I§ 48 48.53 2.6253 
I§5 51 26.25 | 2.6320 
IS 54 4-37 | 27-6386 
15 56 42.88 | 2.6449 
15 59 21.76 | 2.6512 'S. 
THURSDAY 
16 2 1.02 | 2.6574 |S. 
16 4 40.65 | 2.6635 
16 7 20.64 | 2.6694 
16 10 0.98 | 2.6752 
16 12 41.66 | 2.6808 
' 16 15 22.68 | 2.6864 
16 18 4.03 | 2.6918 
16 20 45.70 | 2.6970 
16 23 27.67 | 2.7081 
16 26 9.95 | 2.7071 
16 28 52.52 | 2.7138 
16 31 35.37 | 2.7164 
16 34 18.49 2.7209 
16 37 1.88 | 2.7253 
16 39 45.52 | 2.7293 
16 42 29.40 | 2.7333 
16 45 53.51 | 2.7370 
16 47 57.84 | 2.7406 
16 50 42.38 | 2.7440 
16 53 27.12 | 2.7473 
16 56 12.05 | 2.7503 
16 58 57.15 | 2.7532 
17 2 42.42 | 2.7558 
17 4 27.84 | 2.7582 
17 7 13-40 | 2.7604 |S. 


22 32 13.6 
22 42 11.8 
22 52 1.8 
23 I 43-3 
23 11 16.4 
23 20 40.8 
23 29 56.5 
23 39 3:4 
23 48 1.3 
23 56 50.2 
24 § 29.9 
24 14 0.3 
24 22 21.4 
24 30 32.9 
24 38 34.9 
24 46 27.2 
24 54 9-7 
25 I 42.2 
25 9 4.8 
25 16 17.3 
2§ 23 19.5 
25 30 I1.5 
25 36 53.1 
25 43 24.2 
22. 


25 49 44-7 
25 55 $4-5 
26 1 53.6 
26 7 41.8 
26 13 19.0 
26 18 45.3 
26 24 0.4 
26 29 4.3 
26 33 57.0 
26 38 38.3 
26 43 8.2 
26 47 26.7 
26 51 33.6 
26 55 28.8 
26 59 12.4 
27 2 44.2 
27 6 4.2 
27 9 12.4 
2712 8.6 
37 14 §2-9 
27:17 25.1 
27 19 45-3 
27 21 53.4 
27 23 49.4 
27 25 33-1 








our.| Right Ascension. for. Declination. 
1 Min. 
FRIDAY 23. 

hm is 8 eo oF 

© | 17. 7 13.40 | 2.7604 |S. 27 25 33-1 
I | 17 9 59.09 | 2.7625 27.27 4.7 
2 | 17 12 44.90 | 2.7643 27 28 24.0 
3 | 17 15 30.81 | 2.7659 27 29 31.0 
4 | 17 18 16.81 | 2.7673 27 30 25.7 
§ | 17 2% 2.89 | 2.7686 27 31 8.2 
6 | 17 23 49.04 | 2.7696 27 31 38.3 
7 | 17 26 35.24 | 2.7704 27 31 56.0 
8 | 17 29 21.49 » 2.7731 27 32 «1.4 
9 | 17 32 7-77 | 2.7714 27 31 54-5 
10 | 17 34 54.06 | 2.7716 27 31 35.2 
II | 17 37 40.36 | 2.7716 27 3I 3.5 
12 | 17 40 26.65 | 2.7713 27 30 19.4 
13 | 17 43 12.92 | 2.7709 27 29 23.0 
14 | 17 45 59.16 | 2.7703 27 28 14.2 
15 | 17 48 45.36 | 2.7604 27 26 53.0 
16 | 17 5 31.49 | 2.7683 27 25 19.5 
17 | 17 54 17-55 | 2.7670 27 23 33-7 
18 | 17 57 3.53 | 2-76ss 27 21 35.6 
19 | 17 59 49.41 | 2.7638 27 19 25.2 
20 | 18 2 35.19 | 2.7620 27 17. 2.6 
21 | 18 5 20.85 | 2.7508 27 14 27.8 
a2} 18 8 6.37 | 2.7575 27 11 40.8 
23 | 18 10 51.75 | 2.7ss: |S. 27. 8 41.7 

SATURDAY 24. 

o | 18 13 36.98 | 2.7523 |[S. 27. 5 30.4 
I | 18 16 22.03 | 2.7494 27 2 7.1 
2 {18 19 6.91 | 2.7464 26 58 31.7 
3 | 18 21 51.60 | 2.7431 26 54 44.3 
4 | 18 24 36.08 | 2.7396 26 50 45.1 
§ | 18 27 20.35 | 2.7359 26 46 34.0 
6 | 18 30 4.39 | 2.7392 26 42 I1.1 
7 | 18 32 48.20 | 2.7282 26 37 36.4 
8 | 18 35 31.77 | 2-724 26 32 50.1 
9 | 18 38 15.08 | 2.7196 26 27 52.2 
10 | 18 40 58.12 | 2.7150 26 22 42.7 
rr | 18 43 40.88 | 2.7703 26 17 21.7 
12 | 18 46 23.36 | 2.7085 26 II 49.4 
13 | 18 49 5.54 | 2.7004 26 6 5.7 
14 | 18 §x 47.41 | 2.6053 26 0 10.8 
15 | 18 54 28.97 | 2.6900 25 54 48 
16 | 18 57 10.21 | 2.6845 25 47 47.6 
17 } 18 59 51.11 | 2.6788 25 41 19.5 
18 | 19 2 31.67 | 2.673x 25 34 40.5 
19 | 19 § 11.88 | 2.6672 25 27 50.7 
20 | 19 7 51.73 | 2.66z2 25 20 50.2 
aI | I9 10 31.22 | 2.65sz 25 13 39.¢c 
22 | 19 13 10.34 | 2.6488 25 617.3 
23 | 19 15 49.07 | 2.6423 24 58 45.2 
24 | 19 18 27.42 | 2.6358 |S. 24 SI 2.7 


A SSS 





83 





r.az9 
- 2.024 
o.810 
0.608 
0.398 
—0.193 
+0.013 
0.218 
0.425 
0.632 
0.838 
1.043 
1.250 
2.456 
1.661 
1.866 
2.072 
2.275 
2.478 
2.682 
2.884 
3.087 


3.288 
3.489 
3.690 
3-888 
4.086 
4.283 
4.480 
4.678 
4.868 
5.062 
5.354 
$-444 
$ .633 
5.882 
6.008 
6.193 
6.378 
6.559 
6.740 
6.919 
7.098 
7-374 
7-448 
7.622 
7-793 


84. - JULY, 1915. XI. 
GREENWICH MEAN TIME. 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 























Hour.|Right Ascension. ae Declination. for 
t Min. t Min. 
SUNDAY 25. TUESDAY 27. 

h m 3 8 ° e on oN h m s | 8 | ° o oe " | 
o | 19 18 27.42 | 2.6358 |S. 24 51 2.7 | 7.793] © | 21 16 16.55 | 2.2668 1S. 15 56 5.6 | 13.719 
x | 19 21 5.37 | 2.6292 24 43 10.0] 7.963] 4X | 21 18 32.33 | 2.2593 1§ 42 20.2 | 13.703 
2 | 19 23 42.92 | 2.6225 24 35 7-2 | 8.1308 2 | 21% 20 47.67 | 2.2520 15 28 30.5 | 13-864 
3.| 19 26 20.07 | 2.6157 24 26 54.4 | 8.207] 3 | 2% 23° 2.57 | 2.2447 15 14 36.5 | 13.935 
4 | 19 28 56.80 | 2.6087 24 18 31.6 | 8.46 4 | 21 25 17.03 | 2.2373 15 © 38.3 | 14.095 
§ | 19 31 33-11 | 2.60%7 24 9 §9.1 | 8.6a3] § | 2% 27 31.05 | 2.2301 14 46 36.1 | 14.0% 
6 | 19 34 9.00 | 2.5946 24 1 16.8 | 8.78%] 6 | 21 29 44.64 | 2.2229 14 32 30.0 | 14.133 
7 | 19 36 44.46 | 2.5874 23 §2 25.0| 8.043] 7 | 21 31 57.80 | 2.2158 14 18 20.1 | 14.196 
8 | 19 39 19.49 | 2.5802 23 43 23.7. | 9.0001 8 | 21 34 10.54 | 2.2088 14 4 6.5 | 16257 
9 | 19 41 54.08 | 2.5728 23 34 13-1 | 9.286] 9 | 25 36 22.85 | 2.2078 13 49 49.3 | t4.316 
10 | 19 44 28.22 | 2.5633 23 24 53-2 | 9.408] 10 | 21 38 34.75 | 2.1048 13 35 28.6 | 19373 
11 | 19 47. 1.92 | 2.5578 23 I§ 24.1 | 9.ssof Ir | 2% 40 46.23 | 2.1880 13 22 4.5 | 14-425 
12 | 19 49 35.16 | 2.ss02 23. 5 46.1 | 9.789 r2 | ar 42 57.31 | 2.2813 13. 6 37-2 | 14d 
13, | 19 52 7.94 | 2.426 22 55 59.2 | 9.855] 13 | 21 45 7-98 | 2.2745 12 §2 6.8! 1.53 
14 | 19 54 40.27 | 2.5350 22 46 3.5 | 10.001] 14! 2: 47 18.25 | 2.2679 12 37 33-3: w-sh 
15 ' 19 57 12.14 | 2.5273 22 3§ 59.1 | 10.144] 15 21 49 28.13 | 2.1613 12 22 56.9 | 14.631 
16 19 59 43-54 | 2-st94 22 25 46.2 | 10.285 16 ‘ 21 51 37.61 | 2.1548 12 8 17.6 | 14 678 
17, 20 2 14.47 | 2.5116 22 15 24.9 | 10.424] 17 | 21 53 46.70 | 2.1483 II §3 35-0 | 14.727 
18 | 20 4 44.93 | 2.9038 22 4 55.3 | 10.s6r |} 18 | 21% §5 55.41 | 2.1420 Ir 38 §1.0 | 14.764 
Ig ' 20 7 14.92 | 2.4958 2I 54 17.6 | 10.696] 19 | 21 58 3.74 | 2.1358 II 24 3.9 | 14.80 
20 | 20 9 44.43 | 2.4879 23 43 31.8 | 10.830 20 | 22 © I1.70 | 2.1296 II 9 14.3 | 14.846 
2I 20 12 13.47 | 2.4800 21 32 38.0 | 10.961 J 2x | 22 2 19.29 | 2.1234 IO §4 22.4 | 14.885 
22 20 14 42.03 | 2.4720 2I 23 36.5 | 12.089 f 22 | 22 4 26.51 | 2.1173 ' 10 39 28.3 | 14.919) 








23 , 20 17 10.11 | 2.4640 |S. 21 10 27.3 | 22.917] 23 22 6 33.37 | 2.1114 Is. IO 24 32.1 | 14.955 
MONDAY 26. WEDNESDAY 28. | 

© | 20 19 37.71 | 2.4560 [S. 20 59 10.5 | 12.3421 O41 22 8 39.88 | 2.1055 [S. 10 9 33.8 | 14.98 

I | 20 22 4.83 | 2.4479 20 47 46.3 | 11.464] 1 | 22 10 46.03 | 2.0997 9 54 33-6 | 15.019 

2 | 20 24 31.46 | 2.4399 20 36 14.8 | 1.585] 2 | 22 12 §1.84 | 2.0940 9 39 31.5 | 15.08 

3 | 20 26 57.62 | 2.4319 20 24 36.1 | 11.703 3 | 22 14 57.31 | 2.0883 Q 24 27.7 | 15.077 

4 | 20 29 23.29 | 2.4238 20 12 §0.4 | 51.819 4 | 22 17 2.44 | 2.0838 Q 9 22.3 | 85.103 

5 |' 20 31 48.48 | 2.4158 20 © 57.8 | 11.934] = § | 22 19 7.24 | 2.0773 8 54 15.3 | 15.129 

6 | 20 34 13.19 | 2.4078 19 48 58.3 | 12.007] 6 | 22 22 31.72 | 2.0718 8 39 6.8 | 15.153 

7 | 20 36 37.41 | 2.3997 Ig 36 52.2 | 19.1577 7 | 22 23 15.86 | 2.0666 8 23 56.9 | 15.17 

8 | 20 39 1.15 | 2.3927 IQ 24 39.5 | 12.265f 8 | 22 25 19.70 | 2.0613 8 8 45.7 | 15.1% 

Q | 20 41 24.41 | 2.3837 IQ 12 20.4] 12.373] Q | 22 27 23.22 | 2.0961 7 53 33-4 | 15.285 

Io | 20 43 47-19 2.3757 18 59 55-0 | 32.475 | 10 | 22 29 26.43 2.0510 7 38 19.9 15.233 
Ir ' 20 46 9.49 2.3678 | 18 47 23.4 | 12.578 1x | 22 31% 29.34 | 2.046% 723 5.4 | 15.20 
12. 20 48 31.32 | 2.3598 | 18 34 45-7 | 12.678] 12 | 22 33 31.96 | 2-04re 7 7 50.0 | 15.26 
13. ' 20 50 52.66 | 2.3518 | 18 22 2.4 | 12.7795 § 13 | 22 35 34.28 | 2.0363 6 §2 33.7 | 15.278 
14 | 20 53 13-53 2.3439 | 18 9 12.7 | 12.871 14 | 22 37 36.32 | 2.0316 6 37 16.7 | 15.98 
I§ {| 20 §5 33-93 | 2-3361 17 56 17.6 | 12.965 f 15 | 22 39 38.07 | 2.0269 6 21% §9.0 | 15.501 
16 20 57 53.86 | 2.3283 17 43 16.9 | 13.057] 16 | 22 41 39.55 | 2.0223 6° 6 40.6 | 35.31 
17 | 21 0 13.32 | 2.3204 17 30 10.8 | 13.146] 17 | 22 43 40.75 | 2.0r78 5 §5£ 21.7 | 15.318 
18 | 2% 2 32.31 2.3126 | 17 16 59-4 | 13-234 18 22 45 41.69 2.0135 5 36 2.4 15.324 
19 ' 2% 4 50.83 ; 2.3048 17 3 42.7 | 13.320 Ig | 22 47 42.37 | 2.0092 5 20 42.8 | 15.330 
20 21 7 8.89 | 2.2972 16 50 21.0 | 13.403 | 20 | 22 49 42.79 | 2.0049 5 § 22.8 | 15.33 
21 2% 9g 26.49 | 2.2895 16 36 54.3 | 13.485 21 | 22 51 42.96 , 2.9008 450 2.6] 15.338 
22: 21 II 43.63 2.2819 16 23 22.8 | 13.565 | 22 ' 22 53 42.89 1.9968 4 34 42.3 | 15.339 
23 ' 21 14 9.32 | 2.2743 16 9 46.5 | 13.643 | 23 | 22 55 42.57 , 1-9928 4 19 21.9] 15.339 
24 , 21 16 16.55 | 2.2668 |S. 15 56 5.6 | 13.719 f 24 | 22 57 42.02 | 1.988 |S. 4 4 1.6] 15.338 


XU. 


JULY, 1915. 
GREENWICH MEAN TIME. 
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Hour..Right Ascension. 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 





for 
1 Min. 





Declination. 


THURSDAY 29. 


e ‘ ” 


hm  =°s 8 
22 57 42.02 | 1.988 |S. 4 4 1.6 
22 59 41.24 | 1.9851 3 48 41.4 
23 I 40.23 | 1.9813 3 33 21.3 
23 3 39-00 | 1.99777 318 1.4 
23° 5 37-SS | 1-974" 3 2 41.9 
23° 7 35-89 | 1.9707 2 47 22.7 
23 9 34.03 | 1.9673 232 4.0 
23 IF 31.97 | 1.9640 2 16 45.8 
23 13 29.71 | 1.9608 2 1 28.2 
23 15 27.26 | 1.9877 1 46 11.3 
23 17 24.63 | 1.9346 I 30 55-1 
23 Ig 21.81 | 1.9516 I 1§ 39.7 
23 2% 18.82 | 1.9488 I © 25.2 
23 23 15.66 | 1.9460 © 45 11.6 
23 25 12.34 | 1.9433 © 29 58.9 
23 27 8.85 | 1.9406 IS. 0 14 47.3 
23 29 «5.21 | 1.9381 IN. © © 33.1 
23 31 1.42 | 1.9356 © I§ 32.4 
23 32 57-48 | 1.9332 © 30 40.5 
23 34 53-40 | 1.9309 © 45 47-3 
23 36 49.19 | 1.9288 IO §2.7 
23 38 44.85 | 1.9266 115 56.7 
23 40 40.38 | 1.9245 I 30 59.3 
23 42 35-79 | 1-225 IN. 1 46 0.3 
FRIDAY 30. 
23 44 31.08 | 1.9206 IN. 2 0 59.7 
23 46 26.26 | 1.9188 2 15 57.5 
23 48 21.34 | 1.9171 2 30 53.5 
23 50 16.31 | 1.9154 2 45 47.8 
23 52 11.19 | 1.9138 3. © 40.2 
23 54 5§-97 | 1.9123 3 1§ 30.8 
23 56 0.67 — 1.9109 3 30 19.5 
23 57 55-28 1.9095 3 45 6.2 
23 59 49.81 | 1.9083 3 59 50.8 
© I 44.27 | 1.9071 4 14 33.4 
© 3 38.66 | 1.9060 4 29 13.8 
© § 32-99 | 1.9050 4 43 52.0 
© 7 27.26 | 1.9040 4 58 28.0 
oO Q 21.47 | 3.9031 § 13 1.7 
© Ir 15.63 | 1.9023 5 27 33.0 
© 13 9-75 | 1.9017 § 42 1.9 
oe a5 3.83 I.goro 5 56 28.4 
© 16 5§7.87 | 1.9003 6 10 52.4 
© 18 51.87 | 1.8998 6 25 13.9 
© 20 45.85 | 1.8904 6 39 32.7 
© 22 39.80 | 1.8990 6 53 48.9 
© 24 33-73 | 1.8988 7 8 2.4 
© 26 27.65 | 1.8986 7 22 13.2 
© 28 21.56 | 1.898% 7 36 21.2 
© 30 15.46 | 1.8983 IN. 7 50 26.4 





Diff. 
for [Hour.|Right Ascension. 


1 Min. 


za 
15.338 
15.336 
35.333 
1§.328 
&S-323 
15.316 
15.308 
15.298 
15.288 
15.276 
15.263 
15.249 
15.234 
15.219 
35.203 
15.383 
35.164 
15.145 
35.324 
1§.102 
15.078 


15.055 | 


1§.030 
1§.003 


14.977 
14.948 
24.919 
14.889 
14.858 
14.828 
14.795 
14.763 
14.727 
14.692 
14.655 
14.618 
14.581 
34.542 
14.§02 
14.462 
14.422 
14.379 
14.336 
14.292 
14.248 
14.203 
14.157 
14.110 
14.063 
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for. 
x Min. 





SATURDAY 31. 


e é zl 


8 
1.8983 IN. 7 50 26.4 


t.9153 ‘N. 12 


I 
' 
\ 
1 


‘ 


8 4 28.7 
8 18 28.1 
8 32 24.5 
8 46 17.9 
9 0 8.3 
9 13 55-5 
9 27 39.6 
9 41 20.5 
9 54 58.1 
10 8 32.5 
IO 22 3.5 
10 35 31.2 
10 48 55.5 
Il 2 16.3 
II 15 33.6 
Ir 28 47.3 
Il 41 57.5 
II 55 4.0 
12 8 6.9 
12 21 6.0 
I2 34 1.4 
12 46 53.0 
59 40.8 


SUNDAY, AUGUST 1. 


1.9168 N: 13 12 


24.6 





PHASES OF THE MOON. 


hm és 
© 30 15.46 
© 32 9.36 | 1.8983 
© 34 3.26 | 1.8984 
© 35 57-17 | 1-898s 
© 37 51.08 | 1.8987 
Oo 39 45.01 | 1.8990 
© 41 38.96 | 1.8993 
© 43 32.93 | 1.8998 
© 45 26.93 | 1.9003 
© 47 20.96 | 1.9008 
© 49 1§.03 | 1.9014 
O 51 9.13 | 13-9021 
© 53 3-28 | 1.9029 
© 54 57-48 | 1.9037 
© 56 51.72 | 1.9045 
© 58 46.02 | 1.9055 
I © 40.38 | 1.9065 
I 2 34.80 1.9076 
I 4 29.29 | 1.9087 
I 6 23.84 | 1.9098 
r 8 18.47 | 1.9222 
I 10 13.18 | 1.9324 
I 12 7.96 | 1.9138 
114 2.83 
115 57-79 

Last Quarter . 

New Moon _. 

First Quarter . 

Full Moon 

Apogee . 

Perigee . 


d 
. july 3 
Ir 
19 
26 
. July 





17 54-2 
21 30.8 
9 8.8 
Q IT.0 


d h 
7 22.8 
23 17.4 


86 AUGUST, 1915. 
AT GREENWICH APPARENT NOON. 







Apparent Right Semidiam- 
Ascension. eter. 











® e zd oe e oO 8 
N.18 14 20.9 |—37.14] 15 47.36 | 66.68 


17 59 20.7| 37-88] 15 47.48 | 66.59 
1744 2.7| 38.61] 15 47.60] 66.51 


h m 8 . 
8 42 16.66 
846 9.85 
850 2.45 







8 53 54-47 
8 57 45-90 17 12 34.9| “40.041 15 47.85 | 66.33 5-54 
9 1 36.74 16 56 25.6| 40.731 15 47.99 | 66.24 . 






™ 
6 
6 
6 
17 28 27.4 39-33 1 15 47.72 66.42] 6 0.65 
5 
5 
5 






9 5 26.99 16 39 59.7 |—41-41] 15 48.13 | 66.15 3-55 
9 9 16.66 16 23.17.7| 42.08115 48.27166.07] 5 36.68 
913 5-75 16 619.7| 42.741 15 48.42 [65.98] § 29.24 






9 16 54.25 1549 6.2 |-43.38115 48.57]65.90[1 5 21.21 
9 20 42.18 15 31 37.4] 44.01] 15 48.72165.81] 5 12.60 
9 24 29.53 15.13 53-7| 44-62] 15 48.88]65.7315 3-43 









14 55 55-4 | 45-22] 15 49.05 | 65.65] 4 53-68 
14 37 42.9| 45-81] 15 49.23 | 65.57] 4 43-37 
14.19 16.5| 46.3815 49.41 165.49] 4 32.49 


9 28 16.31 
932 2.53) 9-414 
9 35 48.18 | 9.301 






14 0 36.6 ]—46.941 15 49.591 65.42 
13 41 43.3| 47-491 15 49.78 | 65.34 
13 22 37.2} 48.021 15 49.97 | 65.27 


9 39 33.28} 9.368 
9 43 17.83 | 9.345 
947 1.84] 9.323 







9 §0 45-32 | 9-301 
9 54 28.28 | 9.280 


9 58 10.75 | 9.259 


12 43 47-4] 49.04] 15 50.35 [65.12 
1224 4.4] 49-54} 15 50.55 | 65.05 






12 4 9.7|—50.02 1 15 50.75 | 64.99 
1144 3.6] 50.49] 15 50.95 | 64.92 
II 23 46.4| 50.94/15 51.15 | 64.86 


IO I 52.72] 9-239 
IO 5 34.22] 9.220 
IO 915.28] 9.201 





4 
4 
3 
13 318.4 |-48.54] 15 50.16165.19]1 3 43-54 
3 
3 
3 
2 
2 






46.39 | 






Ir 318.4|—-51.39 115 51.36164.79] 2 15.03 | 
10 42 39.9] 51-82] 15 51.57164.73] 1 58.71 
1O 21 51.2] 52.241 15 51.78 | 64.67] I 42.00 | 


IO 12 55.89 | 9.183 
10 16 36.09 | 9.166 
IO 20 15.88 | 9.150 







10 052.4}—-s2.65115 51.99] 64.61] I 24.90 | 
9 39 44.1 | 53-04}15 52.20]64.55] I 7.45 
918 26.4| 53.42115 52.41 |64.50] O 49.65 
8 56 59.7] 53-79] 15 52.63] 64.45] O 31.52 


10 23 55-29 | 9-135 
10 27 34.34 | 9-120 
10 31 13.05 | 9.106 
10 34 51.42 | 9.092 







10 38 29.48 | 9.079 JN. 8 35 24.3 |—-s4-15] 15 52-85 |] 64.40] O 13.07 








0.485 
0.510 
0.532 


0.554 
0.575 


0.598 


0.616 
0.635 
0.653 





0.671 
0.688 
0.704 


0.720 
0-735 
0.749 
0.762 


0.775 


Norr.—The mean time of semidiameter passing the meridian may be found by subtracting o%.19 from the sidereal 


time. 


The sign — prefixed to the hourly change of declination indicates that north declinations are decreasing. 


Il. AUGUST, 1915. 87 
AT GREENWICH MEAN NOON. 





















Time, to be | pitt. for] or Right Ascen- 













h . 4 ” “ fm s 8 h m 8 
SUN.| 1] 8 . N.18 14 24.8 |-37.14] 6 12.49 | 0.127] 8 36 3.16 
Mon. | 2] 8 . 17 59 24.6 | 37.88] 6 9.14] 0.152] 8 39 59.72 
Tues.' 3] 8 50 1.47 17 44 6.6| 38.61] 6 5.20]0.176] 8 43 56.27 
Wed. | 41 8 53 53.50 17 28 31.3 |-39-33] 6 0.67 | 0.201] 8 47 52.83 
Thur.| 5] 8 57 44.94 17 12 38.8 | 40.04] 5 55.56 | 0.225] 8 51 49.38 
Fri. 61 9 1 35.80 16 56 29.5 | 40.73] 5 49.86 | 0.250] 8 55 45.94 
Sat. 71 9° 5§ 26.07 16 40 3.7 |-41.411 5 43.58 | 0.274] 8 59 42.50 
SUN.| 8] 9 915.76 16 23 21.6 | 42.08] 5 36.71 | 0.298] 9 3 39.05 
Mon. | 9] 913 4.87 16 6 23.6| 42.74] 5 29.27 | 0.322] 9 7 35.61 
Tues. | 10] 9 16 53.40 15 49 10.0 | -43.38] 5 21.24 | 0.346] 9 I1 32.16 
Wed. | 11] 9 20 41.35 15 31 41.2 | 44.01] 5 12.63 | 0.370] 9 15 28.72 
Thur. 1127 9 24 28.74 15 13 57-5 | 44-631 5 3.46 | 0.394] 9 19 25.28 
Fri. +13) 9 28 15.54 14 55 59-1 |-45-231 4 53-71 | 0.418] 9 23 21.83 
sat. [14] 9 32. 1.79 14 37 46.5 | 45.81] 4 43.40 | 0.441] 9 27 18.39 
SUN.,15] 9 35 47-47 14 19 20.0 | 46.38] 4 32.53 | 0.465] 9 31 14.94 
Mon. |} 16] 9 39 32.60 14 © 40.0 |-46.94] 4 21.10 | 0.488] 9 35 11.50 
Tues. 17] 9 43 17.18 13 41 46.6 | 47.49] 4 9.13 | 0.510] 9 39 8.05 
Wed. | 18] 9 47 1.22 13 22 40.3 | 48.02] 3 56.62 | 0.532] 9 43 4.61 
Thur, 19] 9 50 44.74 13 3 21.4 |-48.s4f 3 43.58 | 0.554] 9 47 1.16 
Fi. | 20] 9 54 27.74 12 43 50.3 | 49.05] 3 30.02 | 0.575] 9 50 57.72 
sat. [arf 9 58 10.24 12 24 7.1] 49.54] 3 15.97 | 0.596] 9 54 54.27 
SUN.| 22] 10 1 52.25 I2 4 12.2 |-50.02] 3 1.43 | 0.6167 9 58 50.83 
Mon. |23] 10 5 33.80 Il 44 6.0] 50.49] 2 46.42 | 0.635] 10 2 47.38 
Tues. |249 10 9 14.89 II 23 48.6 | so0.95]{ 2 30.95 | 0.653] 10 6 43.94 
Wed. | 25] 10 12 55.54 Il 3 20.4 |—51.40] 2 15.05 | 0.671] IO IO 40.49 
Thur. | 26] 10 16 35.78 IO 42 41.6 | 51.83] I 58.74 | 0.688] 10 14 37.05 
Fri. | 27] 10 20 15.62 10 21 52.6 | 52.24] I 42.02 | 0.704] 10 18 33.60 
Sat. | 281 10 23 55.08 IO O 53.7 |-52-64] I 24.92 | 0.720] 10 22 30.16 
SUN. , 29] 10 27 34.17 9 39 45-1 | 53-04] I 7.46 | 0.735] 10 26 26.71 
Mon. | 30] 10 31 12.92 9 18 27.1 | 53-43] O 49.66 | 0.749 | 10 30 23.26 
Tues. 131] 10 34 51.34 8 57 0.2 | 53.80] O 31.52 | 0.762} 10 34 19.82 
| | 
Wed. | 32 10 38 29.45 ! N. 8 35 24.5 | 54-16 O 13.08 | 0.775 | 10 38 16.37 





Norg.—The semidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign — prefixed to the hourly change of declination indicates that north declinations 
are decreasing. 


Diff. for : Hour, 
+9°.856s. 
(Table ITI.) 
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Aun f ww N 


Io 
II 
I2 


13 
14 
15 


16 


17 
18 


19 
20 
21 


22 
23 
24 


25 
26 


27 


28 
29 
30 
31 


32 


Day of the 
Month. 


Day of the 
Year. 


214 
215 


216 


217 
218 


219 

220 

221 
| 


222 
223 
224 


225 
226 
227 


228 
229 
230 


231 
232 
233 


234 
235 
236 


237 
238 


239 


ne 


240 


241 
242 


243 
244 


128 


129 
130 


131 
131 
132 


133 
134 
135 


136 


137 
138 


139 
140 


14! 


142 
143 
144 


145 
146 


147 


148 


149 
150 


151 
152 
153 


154 
155 
156 
156 


157 


AUGUST, 1915. 


AT GREENWICH MEAN NOON. 


True Longitude. 


A 


x 


on 


8 15.9 


8 57.6 

6 22.0] 5 40.2 
3 47-6] 3 5.6 
I 14.4 | O 32.2 
58 42.4] 58 0.0 
56 11.5 | 55 29.1 
53 42-0 | 52 $9.3 
51 13.6 | 50 30.8 
48 46.4 | 48 3.5 
46 20.4 | 45 37.4 
43 55-6 | 43 12.4 
4I 31.9 | 40 48.6 
39 9.3 | 38 25.9 
36 47.8 | 36 4.2 
34 27-3 | 33 43-5 
32 7.8 | 31 23.9 
29 49-3 | 29 5-3 
27 31.8 | 26 47.7 
25 15.4 | 24 31.1 
23. O.1 | 22.15.6 
20 45.8 | 20 1.3 
18 32.8 | 17 48.1 
16 21.0 | 1§ 36.2 
14 10.6 | 13 25.7 
I2 1.7] 11 16.6 
9 54:31 9 9.1 
7 48.5 | 7 3.2 
5 444] 4 59.0 
3 42.2 2 56.6 
I 41.7 | Oo 56.0 
59 43-1 | 58 57.3 
57 40.4 | 57 9.5 


THE SUN’S 


Diff. for Latitude. 


1 Hour. 


143.50 
143-54 
143-59 


143.64 
143.69 
143-74 


143-79 
143.84 
143.89 


143-94 
143-99 
144.04 


144.08 
144.12 
144.17 


144.21 
144.25 
144.29 


144.34 
144.39 
144.44 


144.49 
144.54 
144.60 


144.66 
144.73 
144.80 


144.87 
144.94 
145.02 
145.10 


145.18 





+ 0.58 
0.63 
0.65 


+0.65 
0.61 


0.55 


+0.46 


0.35 
0.23 


+0.09 
— 0.05 
0.19 


—0.31 
0.41 
0.50 


— 0.55 
0.57 
0.56 


—O.51 
0.43 
0.33 


—0.21 
— 0.07 
+ 0.07 


+ 0.20 
0.32 
0.42 


+0.49 
0.54 


0.57 
0.58 


+0.55 


0.006 4325 
0.006 3789 
0.006 3236 


0.006 2663 
0.006 2071 
0.006 1459 


0.006 0825 
0.006 O170 


0.005 9493 


0.005 8793 
0.005 8070 


0.005 7325 


0.005 6557 
0.005 5768 


0.005 4958 


0.005 4129 
0.005 3281 
0.005 2417 


0.005 1538 
0.005 0647 
0.004 9743 


0.004 8830 
0.004 7908 
0.004 6977 


0.004 6040 


0.004 5094 
0.004 4141 


0.004 3179 
0.004 2209 
0.004 1230 


0.004 0240 


0.003 9239 


HII. 


Mean Time of 
Sidereal Noon. 





Norg.—The longitudes in the column 4 are referred to the true equinox of their own date, while 
those in the column 1’ are referred to the mean equinox of the beginning of the Besselian 
fictitious year. 


AUGUST, 1915. 


GREENWICH MEAN TIME. 





LS an) Day of the Month. 


KW fa 


Coos] 


{0 
LI 
12 


13 
14 
5 


16 


17 
18 


SEMIDIAMETER. 
Noon. Midnight. 
15 §O|15 04 
14 §6.5 | 14 53.3 
14 50.7 | 14 48.8 
14 47-7 | 14 47.2 
14 47.4 | 14 48.2 
14 49.6 | 14 51.6 
14 54.0 | 14 56.9 
15 0.2} 15 3.8 
I5 7-7 | 15 11.7 
15 16.0 | 15 20.2 
15 24.6 | 15 28.9 
15 33-1 | 15 37.2 
T5 41.3 | 15 45.1 
15 48.8 | 15 52.4 
15 55-7 | 15 58.8 
16 1.8116 4.5 
16 7.0} 16 9.2 
16 11.2 | 16 12.8 
16 14.0 | 16 14.8 
16 15.2 | 16 15.0 
16 14.2 | 16 12.9 
16 10.9 | 16 8.3 
16 5.1 | 16 1.3 
15 57-0 | 15 52.1 
15 47-0 | 15 41.5 
15 35-8 | 15 30.1 
1§ 24.4 | 15 18.8 
1§ 13.4 [15 8.4 
15 3.8 | 14 59.8 
14 56.2 | 14 53.3 
14 $1.0 | 14 49.4 
14 48.5 | 14 48.3 


HORIZONTAL PARALLAX. 


Noon. 


55 15-52 


54 44-41 
54 23.08 


54 12.00 


54 10.89 
54 19.01 


54 35-17 
54 57-87 
55 25.33 


55 55-72 
56 27.35 
56 58.70 


57 28.63 
57 56.38 
58 21.58 


58 43.95 
59 3-12 
59 18.42 


59 28.85 
59 33-03 
59 29.60 


59 17.37 
58 56.03 
58 26.16 


97 49.50 
57 8.58 
56 26.54 


55 46.49 
55 11.27 
54 43.26 
54 24.13 


54 14.99 





THE MOON’S 


| 
Dif. for | widnight. 


1 Hour. 


1.488 
1.098 
0.676 


—0.250 
+0.152 
0.515 


+0.821 


1.058 


1.218 


—0.165 


— 


| 


a oo 


54 58.79 
54 32.48 
54 16.26 


54 10.24 
54 13.86 


54 26.17 | 


54 45.81 
§5 11.12 


55 40.27 


56 11.48 
56 43.14 
57 13.90 


57 42.80 
58 9.32 
58 33.13 


58 53-97 
59 11.31 
59 24.32 


59 31.81 
59 32-35 
59 24.63 


59 7.83 
58 42.08 


58 8.53 


57 29.39 
56 47.50 
56 6.08 


55 28.11 
54 56.25 
54 32-50 
54 18.27 


54 14.30 





! 
i 


Diff. for 
t Hour. 





La 


—1.298 
0.890 
0.461 


0.045 
+0.340 
0.676 


+0.949 
1.147 
1.269 


+1.321 
1.308 
1.248 


+1.157 
1.050 
9-933 


+0.800 
0.639 
0.437 


+0.176 
—0. 141 
0.509 


—0.890 
1.248 
1.532 


—1.711 
1.757 
1.674 


—1.472 
1.170 
0.799 

—0.381 


+0.050 


AN WN WN 
SS) 
b 
be 





1.88 
1.92 
2.03 


2.19 
2.37 
2.53 


2.62 
2.60 
2.50 


2.32 
2.14 


1.98 


1.88 
1.82 
1.82 


1.85 
1.90 
1.98 
2.06 


2.12 








SPH NAN FON 
namo win wn ana 


= 


m4 et 
N pt 
cn om 


13-5 


14.5 
15-5 
16.5 


17.5 
18.5 
19.5 
20.5 


21.5 


30 








AUGUST, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 








Diff. | | Diff. 

Hour.|Right Ascension.| for Declination. for 
1 Min. | t Min. 

SUNDAY 1. 
h m 8 8 e ’ on on 
©} I 15 57-79 | 1.9168 |N. 13 12 24.6 | 12.698 
I I 17 52.84 | 1.9183 13 25 4.5 | 12.633 
2 I 19 47.98 | 1.9198 13 37 40.5 | 12.566 
3 I 21 43.22 | 1.9216 I3 50 12.4 | 12.498 
4 I 23 38.57 | 1.9233 14 2 40.3 | 12.431 
5 I 25 34.02 | 1.9250 1415 4.1 | 12.363 
6 I 27 29.57 | 1.9268 14 27 23.8 | 12.293 
7 I 29 25.24 | 1.9288 14 39 39-3 | 12-223 
8 | 1 31 21.02 | 1.9307 14 51 50.6 | 12.153 
9 I 33 16.92 | 1.9327 15 3 57-6 | 12.082 
10 I 35 12.94 | 1.9348 15 16 0.4 | 12.010 
1I I 37 9.09 | 1.9368 15 27 58.8 | 11.937 
12 I 39 5.36 | 1.9389 15 39 52.8 | 11.863 
13 I 4 1.76 | 1.9412 15 51 42.4 | 11.790 
14] X 42 58.30 | 1.9434 16 3 27.6 | 11.716 
15 | 1°44 54.97 | 1.9487 16 15 8.3 | 11.640 
16 t 46 51.78 | 1.948: 16 26 44.4 | 11.563 
17 1 48 48.74 | 1.9505 16 38 15.9 | 11.487 
18 I 50 45.84 | 1.9528 16 49 42.8 | 11.410 
19 I 52 43.08 | 1.9553 17 © 5§.1 | 11.333 
20 I 54 40.48 | 1.9579 17 12 22.7 | 13.253 
21 I 56 38.03 | 1.9604 17 23 35-5 | 18.373 
22 I 58 35.73 | 1.9630 17 34 43-5 | 11.093 
23 2 © 33.59 | 1.9658 IN. 17 45 46.7 | 11.013 
MONDAY 2. 

o| 2 2 31.62 | 1.968 |N.17 56 45.0 | 10.932 
I 2 4 29.80 | 1.9711 18 7 38.4 | 10.849 
2 2 6 28.15 | 1.9739 18 18 26.9 | 10.767 
3 2 8 26.67 | 1.9768 18 29 10.4 | 10.683 
4 | 2 10 25.36 | 1.9796 18 39 48.8 | 10.598 
5 2 12 24.22 | 1.9824 18 50 22.2 | 10.514 
6 2 14 23.25 | 1.9853 IQ © 50.5 | 10.428 
7 2 16 22.46 | 1.9883 IQ II 13.6 | 10.343 
8 2 18 21.85 | 1.9913 19 21 31.6 | 10.256 
9 2 20 21.42 | 1.9943 19 31 44.3 | 10.168 
IO | 2 22 21.17 | 1.9973 19 41 51.8 | 10.080 
It 2 24 21.10 | 2.0004 IQ 51 §3-9 9.991 
12 2 26 21.22 | 2.0036 20 I 50.7 | 9.902 
13 2 28 21.53 | 2.0068 20 II 42.1 | 9.81% 
14 2 30 22.03 | 2.0099 20 21 28.0 | 9.720 
15 2 32 22.72 | 2.0131 20 31 8.5 | 9.628 
16 2 34 23.60 | 2.0163 20 40 43.4 | 9.536 
17 2 36 24.67 | 2.0195 20 50 12.8 | 9.443 
18 | 2 38 25.94 | 2.0228 20 59 36.6 | 9.350 
19 2 40 27.41 | 2.0261 21 8 54.8 | 9.256 
20 2 42 29.07 | 2.0293 21 18 7.3 | 9.161 
21 2 44 30.93 | 2.0328 21 27 14.1 | 9.065 
22 2 46 33.00 | 2.0362 21 36 15.1 | 8.968 
23 2 48 35.27 | 2.0394 21 45 10.3 | 8.871 
24 | 2 50 37-73 | 2.0428 |N. 21 53 59.6 | 8.773 


© 53.12 
2 56.82 
5 0.72 
7 4.83 
9 9-15 
13.68 
18.41 
23-35 
28.50 
33-86 
39-43 
45.20 
51.18 
57-37 
30 «3.76 
32 10.36 
34 17-17 
36 24.18 
38 31.39 


WwwmwWwWwWwWWwWWWWWwWWw&® WoW Bb KN DN WD 
vt 
rn 


42 40.42 
44 54-23 
47 2.25 
49 10.46 
51 18.87 
53 27-47 
55 30.26 
57 45-25 
59 54-43 
2 3.80 
4 13-35 
6 23.09 
8 33.01 
10 43.11 
12 53-39 
15 3.84 
17 14.47 
19 25.27 
21 36.24 
23 47-37 
25 58.67 
28 10.13 
21.74 


Poh hAHPAHADA AA AD HWW WW WWW WWW 


e ¢ or 


2.0428 IN. 21 53 59-6 
2.0462 22 2 43.1 
2.0496 22 II 20.7 
2.0530 22 19 52.3 
2.0564 22 28 17.9 
2.0599 22 36 37-5 
2.0633 22 44 §1.0 
2.0668 22 52 58.3 
2.0703 23 9 59-5 
2.0738 23 8 54.5 
2.0772 23 16 43-3 
2.0806 23 24 25.8 
2.0841 23 32 2.0 
2.0876 23 39 31.8 
2 .O9rr 23 46 §5-2 
2.0945 23 54 12.2 
2.0979 24 +I 22.7 
2.10%4 24 8 26.7 
2.1048 24 15 24.1 
2.1083 24 22 15.0 
2.3538 24 28 59.2 
2.4152 24 35 36.8 
2.1185 24 42 7-7 


2.1218 IN. 24 48 31.8 
WEDNESDAY 4. 


2.1286 
2.1319 
2.1353 
2.1385 
2.1418 
2.1449 
2.1482 
2.1514 
2.1546 
2.0577 
2.1608 


2.1638. 


9.1668 
2.1698 
2.1728 
3.1757 
2.1786 
@.3814 
2.r842 
2.1869 
2.1897 
2.1923 


2.1948 


40 38.80 | 2.1253 [N. 24 54 49.1 


25 0 59.6 
25 7 3:3 
25 13 0.1 
25 18 49.9 
25 24 32.8 
25 30 8.7 


"25 35 37-5 


25 4° 59-3 
25 46 14.0 
25 51 21.5 
25 56 21.9 
26 I 15.0 
26 6 0.9 
26 10 39.6 
26 15 10.9 
26 19 34.9 
26 23 51.5 
26 28 0.7 
26 32 2.5 
26 35 56.9 
26 39 43-7 
26 43 23.0 
26 46 54.8 


2.1974 IN. 26 50 19.0 





a  — 


CE 


7-599 


7-337 
7-239 
7.121) 
9.013 
6.903 
6.793 
6.6%: 
6.572 
6458 
6.345 





6.233 
6.118 
6.004 | 
5.858: 
$-773, 
5.657) 
$-S39| 
$-423 
§.304 
5.185 


4.946 
4.835 
4.75 
4.583 
4.41 
4-338 
4.215 
4-093 
3.968 
3-843 
3.778. 
3-593 
3-467 
3.340 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 





Hour. 


m2 Ain & & ND mM O 








lice Ascension for | Declination. 
| t Min. 
THURSDAY s. 
hm i =s s oof 
4 32 33-51 | 2.1974 IN. 26 50 19.0 
4 34 45.43 | 2.1999 | 26 53 35.6 
4 36 57.50 | 2.2023 26 56 44.5 
439 9-71 | 2.2067 26 59 45.8 
4 41 22.06 | 2.2071 27 2 39.4 
| 4.43 34-56 | 2.209% | 37 5§ 25.3 
4 45 47-19 | 2.2116 27 8 3.5 
| 4 47 59-95 | 2.2138 27 10 33-9 
| 4 50 12.84 | 2.2159 27 12 56.5 
4 §2 25.86 | 2.218 27 1§ 11.3 
| 4 54 39.00 | 2.2199 27 17 18.3 
4 §6 52.25 | 2.2318 27 19 17.4 
| 459 5.62 | 2.2238 27 21 8.6 
5 I 19.10 | 2.2455 27 22 52.0 
§ 3 32.68 2.2273 27 24 27.4 
| § § 46.37 | 2.22990] 27 25 54.9 
§ 8 0.16 | 2.2306 27 27 14.4 
§ 10 14.04 | 2.2322 27 28 26.0 
5 12 28.02 | 2.2337 27 29 29.6 
5 14 42.08 | 2.2350 27 30 25.2 
§ 16 56.22 | 2.2363 27 31 12.7 
5 19 10.44 | 2.2377 27 31 §2.2 
5 2X 24.74 | 2.2388 27 32 23.7 
5 23 39-10 } 2.2399 IN. 27 32 47.2 
FRIDAY 6. 
5 25 53-53 | 2.2410 [N. 27 33 2.5 
5 28 8.02 | 2.2420 27 33 9.8 
§ 30 22.57 | 2.2429 27 33 8.9 
§ 32 37-17 | 2.2438 27 33 0.0 
5 34 §1.82 | 2.2446 27 32 42.9 
§ 37 9.52 | 2.2483 27 32 17.7 
5 39 21.25 | 2.2458 27 31 44.4 
5 41 36.02 | 2.2464 27 31 2.9 
§ 43 §0.82 | 2.2468 27 30 13.3 
§ 46 5.64 | 2.2473 27 29 15.6 
§ 48 20.49 | 2.2477 27.28 9.7 
| 5 50 35-36 | 2.2479 | 27 26 55.7 
S §3 50.24 | 2.248: 27 25 33-5 
§ 55 5-33 | 2.2482 27 24 3.1 
5 §7 20.02 | 2.2482 27 22 24.6 
5 59 34-91 | 2.2482 27 20 37-9 
| 6 1 49.80 | 2.2481 27 18 43.1 
6 4 4.68 | 2.2479 27 16 40.1 
6 6 19.55 | 2.2477 27 14 29.0 
6 8 34.40 | 2.2473 27 12 9.7 
6 10 49.22 | 2.2468 27. 9 42.3 
6 13 4.02 | 2.2964 27 7 «6.7 
6 15 18.79 | 2.2459 27. 4 23.0 
6 17 33-53 | 2.2483 27. «I 31.2 
6 19 48.22 | 2.2495 [N. 26 58 31.2 





for 
r Min 


3-340 
3.213 
3.085 
3.958 
2.829 
2.701 
2.$72 
2.442 
2.312 
2.182 
2.051 
1.919 
1.788 
1.6857 
1.§234 
1.392 
3.259 
1.127 
0.993 
0.859 
0.735 
0.592 
0.458 
0.323 


0.188 
+0.053 
—0.082 

0.217 

0.353 

0.488 

0.623 

0.759 

0.894 

1.030 

1.166 

X.302 

x .438 

1.574 

1.710 

1.846 

1.982 

2.3118 

2.253 

2.389 

2.§25 

2.66% 

2.796 

2.932 

3-067 














our.|Right Ascension.| for Declination. 
t Min. 
SATURDAY 7. 
~| hm is '!s eo fF 
o, 6 19 48.22 | s.2445 IN. 26 58 31.2 
I 6 22 2.87 : 2.2438 26 55 23.2 
2 | 6 24 17.47 ' 9.9429 26 52 7.0 
3 | 6 26 32.02 | 2.2420 26 48 42.7 
4 | 6 28 46.51 | 2.2411 26 45 10.4 
5 | 6 3% 0.95 | 2.240% 26 41 30.0 
61 6 33 15.32 | 2.238 26 37 41.6 
7 | 6 35 29.62 | 2.2378 26 33 45.2 
8 | 6 37 43.85 | 2.2365 26 29 40.7 
9 | 6 39 58.00 | 2.2353 26 25 28.2 
10 | 6 42 12.08 | 2.2339 26 21 7.8 
II 6 44 26.07 | 2.2324 26 16 39.4 
12 6 46 39.97 | 2.2309 26 12 3.0 
13 6 48 53.78 | 2.2294 26 7 18.7 
14 | 6 5% 7.50 | 2.2278 26 2 26.5 
15 | 6 53 23.12 | 2.2261 25 57 26.4 
16 | 6 55 34.63 | 2.2243 25 52 18.5 
17 |- 6 57 48.04 | 2.2226 25 47 2.7 
1% | 7 © 1.34 | 2.2208 25 41 39.1 
19 7 2 14.53 | 2.2188 25 36 7.7 
201! 7 4 27.60 | 2.2168 25 30 28.6 
21 7 © 40.55 | 2.2148 25 24 41.7 
22 7 8 53.38 | 2.2128 25 18 47.1 
23 7 1 6.09 | 2.2107 IN. 25 12 44.8 
SUNDAY 8. 

o| 7 13 18.66 | 2.2085 N.25 6 34.8 
 § 7 I§ 31.11 | 2.2063 25 9017.2 
2 7 17 43-42 | 2.2041 24 53 52.0 
3 7 19 55.60 | 2.2018 24 47 19.3 
4| 7.22 7.64 | 2.1994 24 40 39.0 
5 7 24 19.53 | 2-1970 24 33 51.2 
6 | 7 26 31.28 | 2.1047 24 26 56.0 
7 7 28 42.89 | 2.1923 24 19 53.3 
8 7 30 54.35 | 2.1897 24 12 43.2 
9 | 733 5-65 | 2.1871 | 24 § 25.7 
10 | 7 35 16.80 | 2.1846 23 58 0.9 
11 7 37 27.80 | 2.1820 23 50 28.8 
12 7 39 38.64 | 2.1793 23 42 49.5 
13 7 41 49.32 | 2.1767 23 35 3-0 
14} 7 43 59-84 | 2.1739 | 23 27 9.3 
15 7 46 10.19 | 2.1712 23 19 8.4 
16 | 7 48 20.38 | 2.168% 23 Il 0.4 
17, | 7 §0 30.40 | 2.1656 23 2 45.4 
18 | 7 §2 40.25 | 2.1628 22 54 23.4 
19 | 7 54 49-94 | 2-160r 22 45 54-4 
20 7 56 59.46 | 2.1572 22 37 18.5 
21 7 59 8.80 | 2.1543 22 28 35.7 
22 8 1 17.97 | 2.1514 22 19 46.0 
23 8 3 26.97 | 2.1485 22 10 49.5 
24 | 8 5 35-79 | 2.1486 IN. 22 1 46.3 





for. 
1 Min, 


3.067 
3.202 
3.338 
3-472 
3-606 
3-740 
3.873 
4.008 
4.142 
4.274 
4-407 
4-540 
4.673 
4.804 
4-936 
§ .067 
5.198 
§.328 
$.458 
5.588 
$.717 
5.846 
5.974 
6.103 


6.230 
6.357 
6.483 
6.608 
6.734 
6.858 
6.983 
7.107 
7.230 
7-353 
7-474 
7-595 
7-915 
7.835 
7-955 
8.074 
8.192 
8.308 
8.425 
8.541 
8.656 
8.771 
8 .885 
8.998 


9.110 
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AUGUST, 1915. 
GREENWICH MEAN TIME. 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 








Declination. 


Right Ascension. for 
t Min. 

MONDAY 9. 
hm  =“s s ° 
8 § 35-79 | 2.1456 N. 22 
8 7 44.44 | 2.1427 21 
8 9 52.91 | 2.1397: 21 
8 12 1.20 | 2.1367 21 
8 14 9.31 | 2.1338 21 
8 16 17.25 | 2.1308 2 
8 18 25.00 | 2.1278 21 
8 20 32.58 | 2.1248 20 
8 22 39-98 2.1218 20 
8 24 47.20 | 2.1188 20 
8 26 54.24 | 2.1158 20 
8 29 1.10 | 2.1128 20 
8 31 7-77 | 2.1098 20 
8 33 14.27 | 2.1068 19 
8 35 20.59 | 2.1038 19 
8 37 26.73 | 2.1008 19 
8 39 32.69 | 2.0978 19 
8 4! 38.47 2.0949 IQ 
8 43 44.08 | 2.0920 19 
8 45 49.51 | 2.0890 18 
8 47 54.76 | 2.0861 18 
8 49 59.84 | 2.0832 18 
8 52 4.74 | 2.0803 18 
8 54 9.47 | 2.0774 |N. 18 

TUESDAY to. 
8 56 14.03 | 2.0746 |N. 17 
8 58 18.42 | 2.0717 17 
Q © 22.63 | 2.0688 17 
Q 2 26.68 | 2.0661 17 
9 4 30.56 | 2.0633 17 
9 6 34.27 | 2.0605 16 
9 8 37.82 | 2.0578 16 
Q IO 41.21 | 2.0551 16 
Q I2 44.43 | 2.0524 16 
9 14 47.50 | 2.0498 16 
9 16 §0.41 | 2.0472 I§ 
9g 18 53.16 | 2.0445 15 
9 20 55-75 | 2.0419 Is 
Q 22 58.19 | 2.0394 1§ 
9 25 0.48 | 2.0370 15 
9 27 2.63 | 2.0346 14 
Q 29 4.63 2.0321 4 
9 31 6.48 | 2.0297 14 
9 33 8.19 | 2.0273 14 
9 35 9-76 | a.o2sx 13 
Q 37 11.20 | 2.0228 13 
Q 39 12.50 | 2.0206 13 
9 41 13.67 | 2.0184 13 
Q 43 14.71 | 2.0163 13 
9 45 15.62 


1 46.3 
52 
43 
33 
24 
14 

5 7-6 
55 
45 
35 
25 
14 
4 37-4 
54 
43 
32 
22 
II 
© 26.6 
49 
38 
27 
15 

4 17.1 


52 
41 
29 
17 
5 49.2 
53 
41 
29 
17 
5 9-7 
52 40.7 
40 18.7 
27 45-9 
15 8.3 
2 25.9 
49 38.9 
36 47.2 
23 51.0 
10 50.3 
57 45-1 
44 35.6 
31 21.7 
18 3.6 
4 41.3 


9.0142 |N. 12 §I 14.9 


for 
rt Min. 


eS 
ae OD OI AN AW BH HO 


ounuunownuuwvu bor 


4 


WEDNESDAY 11. 


m s&s s 
45 15.62 
47 16.41 | 2.0122 
49 17.08 2.0102 
51 17.63 | 2.0082 
53 18.06 2.0063 
55 18.38 2.0044 
57 18.59 2.0027 
59 18.70 | 2.0009 
1 18.70 | 1.9992 
3 18.60 | 1.9975 
5 18.40 1.9959 
7 18.11 | 1.9943 
9 17-72 | 1.9928 
II 17.25 | 1.9914 
13 16.69 I .9900 
15 16.05 | 1.9888 
17 15.34 1.9875 
IQ 14.55 | 1.9863 
2r 13.69 | 1.9851 
23 12.76 | 1.9840 
25 11.77 | 1.9830 
27 10.72 | 1.9820 
29 9.61 | 1.9811 
31 8.45 | 1.9803 IN. 
THURSDAY 12. 
33 7-24 | 1.9798 'N. 
35 5-99 1.9788 | 
37. 4.69 1978r | 
39 3-36 | 1.9775 | 
41 1.99 | 5.9769 | 
43 9.59 1.9764 | 
44 59.16 , 1.9761 
46 §7-72 | 1.9758 
48 56.25 1.9754 
5° 54.77 | 1.9753 
52 §3-29 ¥.9753 
54 51.80 | 1.9751 
56 50.30 | 1.975" 
58 48.81 | 1.9753 
© 47-33 | 1.9753 
2 45.85 | 1.9755 
4 44.39 | 1.9758 
6 42.95 | 1.9762 
8 41.53 | 1.9767 
TO 40.1§ 1.9773 
12 38.80 | 1.9778 
14 37-48 | 1.9783 
16 36.20 | 1.979% 
18 34.97 | 1.9799 
20 33.79 | 1.9808 |N. 


a a 


2.0142 IN. 12 51 14.9 | 


12 
I2 
12 
II 
Ir 
Il 
iI 
II 
ro 
10 
Io 
10 


9 
9 
9 


9 
8 


8 
8 
8 
7 
7 
7 


err DOD NHNWWWAHE A HANNA AANA AS 


37 44-4 
24 9-9 
1O 31.4 
56 49.1 
43 2-9 
29 13.0 
1§ 19.4 
I 22.1 
47 21.2 
33 16.8 
19 9.0 
4 57-9 
5° 43-4 
36 25.7 
22 4.8 
7 40.7 
53 13.6 
38 43-5 
24 10.5 
9 34.6 
54 55-9 
40 14.5 
25 30-5 


10 43.8 
54-6 
3.0 
8.9 
12.5 
13-9 
13.0 
10.0 
5.0 
58.0 
49.0 
25 38.2 
10 25.6 


55 11.3 
39 55-3 
24 37-7 
9 18.6 
§3 58-1 
38 36.2 
23 13.0 
7 48.5 
52 22.9 
36 56.2 
21 28.5 
5 59.8 


rr Su rere fA PS 





ve 
33-474 
33.542 
ry .608 
13.673 
13.738 
13.801 
13.863 
13-934 
13-955 
54-044 


14.102 


14.158 
34.2313 
14.368 
14.322 
14.375 
14.427 
34-477 
14.536 
14.$74 
14.632 
14.668 
34.912 
14.756 


14.799 
14-840 
rq 88: 
14.92! 
14.958 
14.996 
15.033 
15.067 | 
1§.100 
15.133 
1g .x65 
15.395 
1$.224 
1§ .253 
15.280 
15 .306 
15.950 
15.383 
15.376 
15.398 
15.438 
15.436 
1§.453 
15.479 
15.485 





VIII. 





AUGUST, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 





Hour. t Ascension.| for Declination. 
1 Min. 
FRIDAY 33. 
| h m 8 s ® ’ on 
© | II 20 33.79 | 1.988 IN. x 5 59.8 
I | If 22 32.67 | 1.9818 © 50 30.3 
2 IX 24 31.60 | 1.9828 © 34 59-9 
3 | II 26 30.60 | 1.9838 © 19 28.8 
4 Ir 28 29.66 | 1.9850 © 3 57.0 
§ | 14 30 28.80 | 1.9863 jS- © IT 35.4 
6 | II 32 28.01 | 1.9876 027 8.3 
7 | II 34 27.31 | 1.9890 © 42 41.6 
8 11 36 26:69 | 1.9904 © 58 15.3 
9,1 38 26.16 | 1.9920 I 13 49.4 
IO «IE 40 25.73 | 1.9937 I 29 23-7 
If II 42 25.40 | 1.9953 I 44 58.1 
12 XY 44 25.17 | 1.9971 2 0 32.6 
13. IX 46 25.05 | 1.9990 216 7.1 
14 11 48 25.05 | 2.0009 2 31 41.5 
I§ | IF 50 25.16 | 2.0029 2 47 15.8 
16 | II 52 25.40 | 2.0051 3 2 49.9 
17 | 3% §4 25.77 | 2.0073 3 18 23.7 
18 | rr 56 26.27 | 2.0095 3 33 57-2 
19 | rx 58 26.91 | 2.0118 3 49 30.0 
20 | 12 0 27.69 | 2.0143 4 5 2.4 
2t | 12 2 28.62 | 2.0168 4 20 34.3 
22 | 12 4 20.70 | 2.0193 436 5.5 
23 | 12 6 30.93 | 2.0219 |S. 4 §1 35.9 
SATURDAY 14. 
o| 12 8 32.33 | 2-048 |S. 5 7 5.5 | 
1 | 12 10 33.90 | 2.0275 § 22 34.1 
2 1 12 12 35.63 | 2.0303 5 38 1.8 
3 | 12 14 37-54 | 2.0333 5 53 28.4 
4 | 12 16 39.63 | 2.0363 6 8 53.9 
5 | 12 18 41.90 | 2.0395 6 24 18.1 
6 | 12 20 44.37 | 2.0428 6 39 41.0 
7 | 12 22 47.03 | 2.0460 655 2.5 
8 | 12 24 49.89 | 2.0494 7 10 22.6 
Q | 12 26 52.96 | 2.0528 7 25 41.1 
10 , 12 28 56.23 | 2.0563 7 40 58.0 
It | I2 30 59.72 | 2.0600 7 56 13.2 
12 | 12 33 3.43 | 2-0637 8 11 26.6 
13 12 3§ «7-36 | 2.0673 8 26 38.1 
14 | 12 37 11.51 | 2.0712 8 41 47.6 
15 | ¥2 39 15.90 | 2.0752 8 56 55.1 
16 12 41 20.53 | 2.0792 9 12 0.5 
17 12 43 25.40 | 2.0833 927 3-7 
18 12 45 30.52 | 2.0873 9 42 4.6 
1g 12 47 35.88 | 2.0915 957 3-1 
20 12 49 41.50 | 2.0058 10 II §9.1 
21 12 §1 47.38 | 2.1003 10 26 §2.5 
22° 12 §3 53.53 | 2.1067 10 41 43.4 
23 . 12 §§ 59.94 | 2.1092 10 56 31.5 
24 12 58 6.63 | 2.1138 |S. rx rr 16.8 


t 


” 
15.485 
15-499 
1§.§13 
1S .S$24 
1§.535 
15.544 
1§.§$2 
15.558 
15.865 
1§.5§70 
I$ .573 
15.874 
1$.575 
1§.$74 
1$.$73 
1§.$70 
15.566 
15.560 
15.553 
1$.S44 
15.536 
15.526 
1$.§13 
15.500 


15.485 
15.469 
1§.453 
1$.434 
3S -414 
1§.393 
1§.370 
1§ .347 
1§.322 
1§.295 
15.268 
15.238 
1g .208 
1§.17§ 
15.142 
15.108 
5.072 
15.034 
14.995 
14.984 
14.912 
14.869 
14.82 
14.778 
14.731 


0”0O CO~T AUN AW WD MH O 


a + 
On eel 


Land 


Diff. 
for fHour./Right Ascension. 
Min. 




















for Declination. 
t Min 
SUNDAY 1s. 
h m 8 8 e ’ ” 
12 §8 6.63 | 2.1138 |S. rr 11 16.8 
13 O 13.60 | 2.1185 II 25 59.2 
13. 2 20.85 | 2.2232 II 40 38.6 
13. 4 28.38 | 2.1280 Il 55 14.9 
13 6 36.21 | 2.1329 12 9 48.1 
13 8 44.33 | 2.1379 12 34 18.0 
13 10 §2.76 | 2.1430 12 38 44.6 
13 13 1.49 | 2.1481 12 93 7-7 
13 15 10.53 | 2.1533 13 7 27-3 
13 17 19.88 | 2.1584 13 21 43.3 
13 19 29.54 ' 2.1638 13 35 55.6 
13 21 39.53 | 2.1692 13 50 4.1 
13 23 49.84 | 2.1746 14 4 8.7 
13 26 0.48 2.1801 14 18 9.3 
13 28 14.45 | 2.1857 14 32 5.8 
13 30 22.76 | 2.1913 14 45 58.2 
13 32 34.40 , 2.1969} 14 59 46.3 
13 34 46.39 | 2.2028 I§ 13 30.0 
13 36 58.73 | 2.2086 1§ 27 9.3 
13 39 I1.42 | 2.2144 I§ 4° 44.0 
13 41 24.46 | 2.2203 15 54 14.1 
13 43 37-86 | 2.2264 16 7 39.5 
13 45 51.63 | 2.2325 16 21 0.0 
13 48 5.76 | 2.2385 |S. 16 34 15.6 
MONDAY 16. 
13 50 20.25 | 2.2446 |S. 16 47 26.2 
13 52 35.11 | 2.2508 17 © 31.6 
13 54 50.35 | 2.9572 17 13 31.8 
13 57 5-96 | 2.2633 17 26 26.7 
13 59 21.95 | 2.2697 17 39 16.2 
14 I 38.32 | 2.2761 17 52 0.2 
14 3 55.08 | 2.2826 18 4 38.6 
14 6 12.23 | 2.2890 18 17 11.2 
14 8 29.76 | 2.2954 18 29 38.1 
14 10 47.68 | 2.3020 18 41 59.0 
14 13 6.00 | 2.3086 18 54 13.9 
14 15 24.71 | 2.3151 I9 6 22.7 
14 17 43.81 | 2.3218 19 18 25.3 
14 20 3.32 | 2.3285 Ig 30 21.6 
14 22 23.23 | 2.3352 IQ 42 I1.5 
14 24 43.54 | 2.3418 19 53 54-9 
14 27 4.25 | 2.3485 20 5§ 31.7 
14 29 25.36 | 2.3553 2017 1.8 
14 31 46.88 | 2.3621 20 28 25.1 
14 34 8.81 | 2.3689 20 39 41.5 
14 36 31.15 | 2.3757 20 50 50.9 
14 38 53.89 | 2.3824 2I I 53.2 
14 41 17.04 | 2.3893 2I 12 48.3 
14 43 40.60 | 2.3960 21 23 36.0 
14 46 4.56 | 2.4028 |S. ar 34 16.4 
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Diff 


for. 
Min 


14.73% 
14.683 
14.63% 
14-579 
14.526 
14.472 
14.414 
14.356 
14.297 
14.236 
14.173 
14.109 
14.043 
13.976 
13.908 
13.838 
13.765 
13.692 
13.617 
53.540 
13.463 
13.383 
13.30% 
13.218 


13.133 
13.047 
32.959 
12.870 
12.779 
12.687 
12.592 
12.496 
12.398 
12.298 
12.198 
12.095 
11.99% 
11.885 
11.778 
11 .668 
11.558 
11.445 
1X .331 
1X.215§ 
11.098 
10.978 
10.857 
10.734 
10.611 
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AUGUST, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 





Diff. 
Right Ascension.| for Declination. 
x Min. 
TUESDAY 17. 
hm s | 8 - fo" 
14 46 4.56 | 2.4028 |S. 21 34 16.4 
14 48 28.93 | 2.4096 2I 44 49.3 
14 50 53-71 | 2.4164 21 55 14-5 
14 53 18.90 | 2.4232 22 5§ 32.0 
14 55 44.49 | 2.4299 22 15 41.8 
14 58 10.49 | 2.4367 22 25 43.6 
15 © 36.89 | 2.4434 22 35 37-4 
Ig 3 3-79 | 2.4502 22 4§ 23-1 
15 5§ 30.9% | 2.4568 22 55 0.7 
15 7 58.52 | 2.4635 23 4 30.0 
I§ 10 26.53 | 2.4702 23 13 50.9 
15 12 54.94 | 2.4768 23 23 3-3 
15 15 23.74 | 2.4833 23 32 7-1 
15 17 52.93 | 2-4898.| 23 41 2.2 
I5 20 22.52 | 2.4963 23 49 48.6 
¥5 22 52.49 | 2.5028 23 58 26.1 
15 25 22.85 | 2.s092 24 6 54.7 
1§ 27 53-59 | 2-s!ss 24 I1§ 14.2 
I5 30 24.71 | 2.5218 24 23 24.6 
I§ 32 56.20 | 2.5279 24 31 25.8 
I5 35 28.06 | 2.5341 24 39 17.6 
15 38 0.29 | 2.5402 24 47 O.1 
15 40 32.88 | 2.5462 24 54 33.0 
15 43 5.83 | 2-ssax |S. 25 1 56.4 
WEDNESDAY 18. 
15 45 39-13 | 2-ss79 |S. 25 9 10.1 
15 48 12.78 | 2.5638 25 16 14.1 
1§ 50 46.78 | 2.5694 25 23 8.2 
T§ 53 21.11 | 2.5750 25 29 §2-4 
I5 55 55-78 | 2.5806 25 36 26.6 
15 58 30.78 | 2.5859 25 42 50.7 
16 1 6.09 | 2.s912 25 49 4-7 
16 3 41.72 | 2.5964 25 55 8.5 
16 6 17.66 | 2.6015 26 1 1.9 
16 8 53.90 | 2.6065 26 6 45.0 
16 II 30.44 | 2.6113 26 12 17.6 
16 14 7.26 | 2.6161 26 17 39.7 
16 16 44.37 | 2.6208 26 22 51.3 
16 19 21.76 | 2.6253 26 27 52.2 
16 21 59.41 | 2.6297 26 32 42.4 
16 24 37.32 | 2.6339 26 37 21.8 
16 27 15.48 | 2.6380 26 4I 50.3 
16 29 53-88 | 2.6420 26 46 7.9 
16 32 32.52 | 2.6459 26 50 14.6 
16 35 11.39 | 2.6497 26 54 10.3 
16 37 50.48 | 2.6533 26 57 54.9 
16 40 29.78 | 2.6567 27 1 28.4 
16 43 9.28 | 2.6s99 27 4 §0.7 
16 45 48.97 | 2.6630 27 8 1.8 
26 48 28.84 | 2.6660 |S. 27 Ir 1.7 





ar 
en 





Diff. 
for 
1 Min. 

















IX. 





| Diff. Dif. 

our.'Right Ascension.| for Declination. for 
1 Mi 1 Min. 

THURSDAY 19. 

h m s s | e ‘ iZd fad 
o | 16 48 28.84 | 2.6660 |S. 27 rr 1.7 | = 2-03 
1 | 16 51 8.89 | 2.6688 27 13 50.2 2.714 
2 | 16 53 49.10 | 2.6715 27 16 27.4 | 3.535 
3 | 16 56 29.47 | 2.6740 27 18 53.2 2.335 
4 | 16 59 9.98 | 2.6763 27 21 7.6} 2.185 
5 17 I 50.63 | 2.6786 27 23 10.6 | 1.933 
6 | 17. 4 31.41 | 2.6806 27:25 2.0 1.763 
7 | 17 7 12.30 | 2.6824 27 26 42.0! 1.57 
8 | 17. 9 53-30 | 2.684: 27 28 10.4 1.378 
Q | 17 12 34.39 | 2.6856 27 29 27-3 1.185 
Io | 17 1§ 15.57 | 2.6869 27 30 32.6 | o.97 
Ir | 17 17 56.82 | 2.688x 27 31 26.3 0.798 
12 | 17 20 38.14 | 2.6891 27 32 8.3 | 0.63 
13 | 17 23 19.51 | 2.6899 27 32 38.7 | 0.40 
14 | 17 26 0.93 | 2.6906 27 32 57-5 | 0.26 
15 | 17 28 42.38 | 2.6912 27 33. 4-6 | —o.on 
16 | 17 31 23.86 | 2.6914 27 33 0.0 | +0.173 
17 | 17 34 5-35 | 2-601 27 32 43.8 | 0.56 
18 | 17 36 46.83 | 2.6913 27 32 15.9 | 0.s& 
19 _, 17 39 28.31 | 2.69r2 27 31 36.4 | 0.756 
20 | 17 42 9.77 | 2.6908 27 30 45.2 | 0.999 
21 | 17 44 51.20 | 2.6902 27 29 42.4 | 1.14 
22 | 17 47 32.59 . 2.6894 27 28 27.9 | 1.338 
23 | 17 50 13.93 | 2.0885 |S. 27 27 1.8! 15% 

FRIDAY 20. 

o | 17 §2 55.21 2.6874 [S. 27 25 24.0] 1.727 
I | 17 55 36.42 2.6862 27 23 34.6 | 1.919 
2 | 17 58 17.55 | 2.6847 27 21 33.7.) 2.218 
3 | 18 0 58.58 , 2.6830 27 19 21.2 2.304 
4 | 18 3 39.51 | 2.6813 27 16 57.2 | 3.496 
5 | 18 6 20.33 | 2.6793 27 14 21.7 | 2.688 
6 | 18 9g 1.03 | 2.6772 27 11 34.7 | 2.878 
7 | 18 11 41.59 | 2.6748 | 27 8 36.3 | 5.06 
8 | 18 14 22.01 | 2.6724 27. § 26.4! 3.29, 
9 | 18 17 2.28 | 2.6698 27 2 5.2] 3.468 
to | 18 19 42.39 | 2.667% 26 58 32.6 | 3.637 
1x | 18 22 22.33 | 2.6642 26 54 48.8 | 3-84 
12 | 18 25 2.09 | 2.6613 26 50 53-7 4.018, 
13 | 18 27 41.66 | 2.6578 26 46 47.4 | 4.198 
14 | 18 30 21.03 | 2.6544 26 42 30.0! 4.383 
15 ; 18 33 0.19 | 2.6508 26 38 41.5 | 4.568: 
16 | 18 35 39-13 | 2.6471 26 33 21.9 | 4.751 
17 | 18 38 17.84 | 2.6433 26 28 31.4 | 4.933, 
18 | 18 40 56.32 | 2.6393 26 23 29.9 5.116 | 
Ig | 18 43 34.56 | 2.6353 26 18 17.5 | 5-297. 
20 | 18 46 12.55 | 2.6310 26 12 54-3 5.476 
ax | 18 48 50.28 | 2.6266 26 7 20.4| 5.058 
a2 | 18 51 27.74 | 2.6021 | 26 1 35.8 5.83? 
23 | 18 54 4.93 | 2.6174 | 25 55 40.6 | 6.008 
24 | 18 56 41.83 | 2.6126 S. 25 49 34.8 | 6.184 


€ AUGUST, 1915. 9 
GREENWICH MEAN TIME. 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 





SATURDAY 21. MONDAY 323. 


| h m s { s e é as oe h m s t 8 ' e e oo | on 
| 18 56 41.83 2.6126 1S. 25 49 34.8 | 6.184 20 55 3-24 , 2.3031 S. 17 59 26.2 , 12.757 


18 59 18.44 | 2.6078 25 43 18.5 | 6.358 20 57 21.22 | 2.2963 17 46 38.0 | 12.850 
20 59 38.79 | 2.2895 17 33 44.2 | 12.942 
2x 1 55.96 | 2.2828 17 20 45.0 ; 
2I 4 12.72 | 2.2759 
21 6 29.07 | 2.2693 16 54 30.5 | 13.208 


21 8 45.03 | 2.2626 16 41 15.5 | 13.292 


° ° 
I I 
2/19 I 54.76 | 2.6028 2§ 36 51.9 | 6.s29f 2 
31119 4 30.77 | 2-s976 25 30 15.0 | 6.701 f 3 
4| 139 7 6.47 | 2.5923 25 23 27.8 | 6.871] 4 
$119 g 41.85 | 2.5870 25 16 30.5 | 7.0397 5 
6 6 
rf 7 
8 8 


13.032 


17 7 40.4 | 13.125 


19 12 26.91 | 2.5836 25 9 23.1 | 7.207 
19 14 51.64 | 2.5761 25 2 5§.7 | 7-373 
19 17 26.04 
9 19 20 0.09 
10 | 19 22 33-80 
It} 19 25 7.16 
12 | 19 27 40.16 
13 | I9 30 12.79 
14 | 19 32 45.06 


21 1r 0.58 | 2.2559 16 27 55.5 
2I 13 15.74 | 2.2493 16 14 30.6 
21 15 30.50 | 2.2428 1 1 08 
21 17 44.87 | 2.2363 15 47 26.3 
21 19 58.85 | 2.2298 15 33 47-2 
2X 22 12.45 } 2.2234 I§ 20 3.7 
aI 24 25.66 | 2.0170, 5 615.8 
21 26 38.49 | 2.2108 14 52 23.6 
21 28 50.95 | 2.2045 14 38 27.2 
21 31 3.03 | 2.1983 14 24 26.8 
2I 33 14.74 | 2.3941 I4 10 22.4 
2I 35 26.08 | 2.1860 13 56 14.1 
21 37 37.06 | 2.1800 13 42 2.0 
21 39 47.68 | 2.1740 13 27 46.3 
2I 41 57.94 | 2.1681 13 13 27.1 


13.374 
13.456 
13.536 
13.613 
13.688 
13.762 
13.834 
13.905 
13-973 
14.040 
14.106 
14.170 
14.232 
14.292 
14-349 
14-407 
14.462 


a.s7oq | 24 54 38.4 | 7-537 

2.5647 24 47 1.3 | 7-700 9 
2.5589 24 39 14.4 7.863 | 10 
2.5530 24 31 17.8 | 8.023 f 11 
2.5469 24 23 11.7 | 8.181 § 12 
2.408 24 14 56.1 | 8.338 F 13 
2.5347 24 6 31.2 | 8.493] 14 
15 | 19 35 16.95 | 2.528% 23 57 56.9 | 8.6489 15 
16‘ 19 37 48.47 | 2.5222 23 49 13.5 | 8.7999 16 
17, Ig 40 19.61 | 2.5158 23 40 21.0 | 8.950] 17 
18 | 19 42 50.37 | 2.5004 23 31 19.5 | 9.0999 18 
19 | 19 45 20.74 | 2.5028 23 22 Q.I | 9.2479 I9 
20 | 19 47 50.71 | 2.4963 23 12 49.9 | 9.393] 20 
21 | Ig §O 20.29 | 2.4897 23. 3 22.0 | 9.5379 21 
22 IQ §2 49-47 | 2-483: 22 53 45-5 | 9-679] 22 2I 44 7.85 2.1623 12 59 4-4 
23 | 19 55 18.26 | 2.4764 |S. 22 44 0.5 | 9.820] 23 | 21 46 17.41 | 2.1564 |S. 12 44 38.3 


SUNDAY 22. TUESDAY 24. 


19 57 46.64 | 2.4696 |S. 22 34 7.1 | 9.959 
20 © 14.61 | 2.4628 22 24 5.4 | 10.096 
20 2 42.18 | 2.4561 22 13 55.6 | 10.231 | 
20 § 9-34 | 23-4492 22 3 37-7 , 10.365 
20 7 36.08 | 2.4423 21 53 11.8 | 10.498 


° o | 21 48 26.62 | 2.1506 |S. 12 30 9.0 
I I 

2 2 

3 3 

4 4 

§ | 20 10 2.41 | 2.4356 2I 42 38.0 | 10.628] 5 

6 6 

7 7 

8 8 

9 


21 50 35.48 | 2.1449 I2 1§ 36.5 
21 52 44.01 | 2.1393 12 I 1.0 


14.535 
14.567 
14.616 
14.664 


14.712 


2I §4 52.20 | 2.1338 tr 46 22.6 
21 57 0.06 | 2.1283 II 31 41.3 
21 59 7.60 | 2.1229 Ir 16 57.3 | 14.756 
22 1 14.81: 2.1175 Ir 2 10.6, 14.800 
22 3:21.70 | 2.1122 IO 47 21.3 | 14.842 
22 5 28.27 | 2.1069 10 32 29.6 |! 14.882 
22 7 34-53 | 2-1018 Io 17 35:5 14.921 
22 Q 40.49 | 2.0968 10 62 39.1 14.958 
22 11 46.14 | 2.0918 9 47 40.6 | 14.993 
22 13 51.50 | 2.0868 9 32 39-9 | 15-028 
22 15 56.56 | 2.0819 9 17 37-2 | 15.060 
22 18 1.33 | 2-0772 Q 2 32.7 15.090 
22 20 5.82 | 2.0724 8 47 26.4 | 15.120 


20 12 28.33 | 2.485 21 31 56.5 | 10.756 

20 14 §3.83 | 2-4215 21 2I 7.3 | 10.883 

20 17 18.91 | 2.4146 2I 10 10.6 | 12.008 

20 Ig 43.58 | 2.4076 20 59 6.4 | 11-1317 9 
10 | 20 22. 7.82 | 2.4006 20 47 54.9 | 11.252] 10 
II] 20 24 31.65 | 2.3936 20 36 36.2 | xx-371 J It 
12 | 20 26 55.05 | 2.3866 20 25 10.4 | 11.488] 12 
13 | 20 29 18.04 | 2.3796 20 13 37-6 | 11.6049 13 
14 | 20 31 40.60 | 2.3726 20 I 57.9 | 11.778] 14 
15 | 20 34 2.75 | 2.3656 IQ §0 11.4 | 11.8309 I5 


16 | 20 36 24.47 | 2.3586 19 38 18.3 | 11.9409 16 | 22 22 10.02 | 2.0678 8 32 18.3 | 15.148 
17: | 20 38 45.78 | 2.3517 19 26 18.6 | 12.0489 17 | 22 24 13.95 | 2.0632 817 8.6] 15.175 
18 | 20 41 6.67 | 2.3447 19 14 12.5 | ta.sssf 18 | 22 26 17.60 | 2.0587 8 1 57.3 | 15.200 





19, 20 43 27-14 | 32-3377 Ig 2 0.0 | 12.2607 19 | 22 28 20.99 | 2.0843 7 46 44.6 | 15.223 





20 | 20 45 47-19 | 2.3307 18 49 41.3 | 12.363] 20 | 22 30 24.12 | 2.0499 7 31 30.6 | 15.245 
21 | 20 48 6.82 | 2.3238 18 37 16.4 | 12.464] 21 | 22 32 26.98 | 2.0456 7 16 15.2 | 15.266 
22 | 20 50 26.04 | 2.3169 18 24 45.6 | 12.563 | 22 | 22 34 29.59 | 2.0414 | 7 © 58.7 | 15.284 
23 | 20 52 44.85 | 2.3100 18 12 8.8 | 12.662 f 23 | 22 36 31.95 | 2.0373 6 45 41.1 | 15.303 
24] 20 55 3-24 | 23-3032 |S. 17 59 26.2 | 12.757 24 | 22 38 34.06 | 2.0332 S. 6 30 22.4 | 15.319 
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AUGUST, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 








for 
I 


Declination. 


WEDNESDAY 25. 


m °s5 | s 
38 34.06 2.0332 





‘ on 





r Min 


oe 


6 30 22.4 | 15-319 


15 -333 
15-347 
15.359 


' 35-370 


15-379 
15.388 
15.394 
1§ .399 
15.404 
15.408 
15.408 
15.408 
15.408 
1§.405 
15.402 
1§.397 
15.390 
15.383 
1§.375 
15.365 
15.3584 
15.343 
15.329 


15.314 
15.299 
15.283 
15.265 
15.246 
r5.226 
15.204 
15.383 
15.160 
15.235 
15.109 
15.083 
15.055 
15.027 
34.997 
14.967 
14-935 
14.903 
14.869 
14.834 
14.798 
14.762 
14.724 
14.685 


5. 
40 35-93 | 2.0293 615 2.8 
42 37-57 2.0253! § 59 42.4 
44 38.97 2.0215 | 5 44 21.2 
46 40.15 | 2.0178 5 28 59.3 - 
48 41.10 | 2.0140 § 13 36.8 
50 41.83 | 2.0104 4 58 13.8 
52 42.35 | 2.0069 4 42 50.3 
54 42.66 2.0034 4 27 26.5 
56 42.76 | 2.0001 412 2.4 
58 42.67 | 1.9968 3 56 38.0 
© 42.38 | 1.9936 3 41 13.5 
2 41.90 | 1.9904 3 25 49.0 
4 41.23 | 1.9873 3 10 24.5 
6 40.38 | 1.9843 255 oO. 
8 39.35 | 1.9814 2 39 35-9 
10 38.15 | 1.9786 2 24 11.9 
12 36.78 | 1.9758 2 8 48.3 
14 35-25 | 1-9732 I §3 25.1 
16 33.56 | 1.9706 t 38 2.8 
18 31.72 | 1.968 I 22 40.1 
20 29.72 | 1.9655 i 7 18.5 
22 27.58 | 1.9631 © 51 57-6 
24 25.29 | 1.9608 |S. 0 36 37.4 
THURSDAY 26. 
26 22.87 | 1.9586 [S. o a1 18.1 
28 20.32 | 1.9564 |S. © 5 59.7 
30 17.64 | 1.9543 IN. © 9g 17.8 
32 14.84 | 1.9523 © 24 34.3 
34 11.92 | 1.9503 © 39 49.6 
36 8.88 | 1.9484 © 55 3.8 
38 5.73 | 1.9467 I 10 16.7 
40 2.48 | 1.9450 I 25 28.3 
4I 59.13 | 1.9433 I 40 38.6 
43 55-68 | 1.9418 I 55 47-5 
45 52-14 | 1.9403 2 10 54.8 
47 48.51 1.9388 226 0.6 
49 44.80 | 1.9375 241 4.7 
51 41.01 | 1.9363 2 56 7.2 
53 37-15 | #-9350 3 It 7-9 
55 33-21 | 1.9338 3 26 6.8 
57 29.21 | 1.9328 3 41 3-9 
59 25.14 | 1.9318 3 55 59-0 
I 21.02 | 1.9309 | 4 10 52.2 
3 16.85 | 1.9300 4 25 43-3 
5 12.62 | 1.9292 ! 4 40 32.3 
7 8.35 | 1.9285 | 4 55 19.1 
Q 4.04 | 1.9278 | § 10 3.7 
10 §9.69 | 1.9273 5 24 46.0 
12 §5.31 | 1.9268 IN. § 39 25.9 | 14.646 


O00 0o 00 0C0O0C0O0O0Oa0o0o0oa0O0o0oO oO 0 oO 00 OF 


on ee ee ee ee ee ee ee eo) 





FRIDAY 27. 

m 8 ry ° ‘ ve 
12 §5.31 1.9268 IN. 5 39 25.9 
14 50.90 | 1.9263 § 54 3-5 
16 46.47 1.9259 6 8 38.6 
18 42.01 1.9256 6 23 11.2 
20 37-54 1.9253 6 37 41-3 
22 33.05 | 1.9252 6 52 8.7 
24 28.56 | 1.9251 7 6 33-5 
26 24.06 | 1.9250 7 20 55.5 
28 19.56 1.9250 7 35 14.7 
3° 15.06 _ 1.9281 7 49 31.1 
32 10.57 | 1.9253 8 3 44.6 
34 6.09 | 1.9255 8 17 55.2 
36 1.63 1.9258 8 32 2.8 
37 57-19 | 1.9262 8 46 7.3 
39 52-77 | 1.9265 9 o 8 

41 48.37 1.9269 914 7 

43 44.00 | 1.9275 9 28 2 

45 39-67 | 1.9282 9 41 53- 

47 35-38 | 1.9288 9 55 42 

49 31.12 | 1.9294 IO 9 27.5 
51 26.91 | 1.9303 10 23 9.2 
53 22.75 | 1.93% 10 36 47.5 
55 18.64 | 1.9319 10 50 22.2 
57 14.58 | 1.9328 IN. Im 3 53-4 

SATURDAY 328. 

59 10.58 1.9338 IN. 11 17 21.0 
I 6.64 1.9349 It 30 44.9 
3 2:77 ~=1.9361 Il 44 §.1 
4 58.97 1.9373 Il 57 21.6 
6 55.24 | 1.9384 12 10 34.3 
8 51.58 1.9397 12 23 43-2 
10 48.00 | 1.9410 12 36 48.1 
12 44.50 | 1.9424 I2 49 49.1 
14 41.09 | 1.9438 13 2 46.1 
16 37-76 | 1.9453 13 I§ 39-1 
18 34.53 | 1.9469 13 28 28.0 
20 31.39 | 1-9485 13 4% 12.8 
22 28.35 | 1.9502 13 53 53-4 
24 25.41 | 1.9528 14 6 29.8 
26 22.57 | 1.9536 14 19 1.9 
28 19.84 | 1.9553 14 31 29.7 
30 17.21 | 1.9572 14 43 53-2 
32 14.70 | 1.9592 14 56 12.2 
34 J2.31 | 1.9611 15 8 26.8 
36 10.03 | 1.9630 15 20 36.9 
38 7.87 | 1.9650 I5 32 42.5 
40 5.83 | t.9671 |] 15 44 43-5 
42 3.92 | 1.9692] 15 §6 39.9 
44 2.13 3.9713 16 8 31.6 
46 0.48 | 1.9736 IN. 16 20 18.6 





XI. 





13-439 
13.368 


13.306 


13.180 
13.115 


13.983 
13.919 
13.89 
12.783 
ol2.714 
12.643 
13.570 
12.499 
12.433 
12.354 
12.28 
32.306 
12.135 





12.055 
11.978 
11 .got 
11.823 
11.744 


XI. 


AUGUST, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 








simu Might Ascension for Declination. 
r Min 
SUNDAY ag. 

' bm is s ; eo fF" 
oj} 1 46 0.48 | 1.9736 IN. 16 20 18.6 
I I 47 58.96 | 1.9758 | 16 32 0.9 
2 | 1 49 57-57 | 19781 | 16 43 38.3 
3 | I §X 56.33 | 1.9804 16 55 10.9 
4} I 53 55-22 | 1.9827 17 6 38.6 
§ |] 2 55 54-25 | 1.98sz 17 18 1.4 
6] 1 57 53-43 | 1-9876 17 29 19.2 
4 | 2 59 52.76 | 1-9900 17 40 32.0 
8 | 2 I 52.23 1.9924 17 §1 39.8 
9| 2 3.51.85 1.9950' 18 2 42.4 
trol 2 § 51.63 | 1.9976 | 18 13 39.9 
Ir | 2 7 52.56 | 2.0002 | 18 24 32.3 
1z2| 2 9g 51.65 | 2.0028 18 35 19.4 
13 | 2 II §1.90 | 2.0085 18 46 1.2 
14, 2 13 52-31 | 2.0082 18 56 37.7 
15; 2 35 §2.88 | 2.0108 19 7 89 
16° 2 37 53-61 | 2.0136 19 17 34-7 
17, 2 19 54.51 | 2.0163 19 27 55.0 
18! 2 a1 55-57 | 2.0192 19 38 9.9 
19 | 2 23 56.81 | 2.0221 1g 48 19.3 
20, 2 25 58.22 | 2.0249 19 58 23.1 
21 | 2 27 59.80 | 2.0278 20 8 21.3 
22 | 2 30 1.55 | 2.0306 20 18 13.8 
23, 2 32 3-47 | 2.0335 |N. 20 28 0.7 

MONDAY 30. 
° | 234 5§-57 | 2.0365 N. 20 37 41.8 
I 236 7.85 | 2.0394, 20 47 17.2 
2 | 2 38 10.30 | 2.0423 | 20 56 46.8 
3 | 2 40 12.93 | 2.0453 21 6 10.6 
4 | 2 42 15.74 | 2.0483 21 15 28.5 
5 | 2 44 18.73 | 2.0514 | ‘21 24 40.5 
6' 2 46 21.91 | 2.0545 21 33 46.5 
7 2 48 25.27 | 3.0575 2% 42 46.5 
8 | 2 50 28.81 | 2.0605 2I §1 40.5 
9 | 2 52 32.53 | 2.0636 22 0 28.4 
10-2 §4 36.44 | 2.0667 22 9 10.2 
tr | 2 56 40.53 | 2.0697 22 17 45.8 
12 | 2 §8 44.80 | 2.0728 22 26 15.3 
13! 3° © 49.26 | 2.0759 22 34 38.5 
I4 | 3 2 53-91 | 2.0790 22 42 55.5 
15° 3 4 58.74 | 2.082: 22 51 6.1 
161 3 7 3-76 | 2.0853 | 22 59 10.4 
7 3 9 8.97 | 2.0883 ' 23 7 8.3 
18 = 3-11 14.36 | 2.0974 23 14 §9.8 
IQ = 3:13: 19.94 | 2.0045 23 22 44.9 
20-3: I5, 25.70 | 3.0076 23 30 23.5 
21 3:17 31.65 | 2.1007 23 37 55-6 
22 | 3 19 37-78 | 2.1038 23 45 21.1 
23° 3:2 44.10 | 2.1068 23 52 40.0 
24: 3 23 50.60 | 2.1099 IN. 23 59 52.2 


33281°—1915 7 





t 


Diff. 
for 
rt Min. 


ve 
13.744 
11.664 
11.583 
It .§03 
11.421 
11.338 
1z.255 
14.172 
11.087 
13.00! 
10.916 
10.829 
10.74! 
10.653 
10.564 
10.475 
10.384 
10.293 
10.203 
10.110 
10.017 
9-923 
9.828 
9-733 


9 .638 
9.$42 
9-445 
9.348 
9.249 
9-1§0 
9.050 
8.950 
8.849 
8.748 
8.645 
8.543 
8.439 
8.335 
8.230 
8.124 
8.018 
7.912 
7-805 
7.698 
7-589 
7.480 
7-370 
7-259 
7-148 
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Diff. Diff. 

Right Ascension.' for Declination. for 
1 Min. 1 Min. 

TUESDAY 31. 

h m s s ; e ‘ ” ve 
3 23 50.60 | 2.1099 ‘N. 23 59 52.2 7.148 
3 25 57-29 | 2.1130 24 6 57.8 | 7.038 
3 28 4.16 | 2.1160 24 13 56.7 | 6.925 
3 30 I1.21 | 2.1190 24 20 48.8 | 6.813 
3 32 18.44 | 2.120% 24 27 34.2 | 6.700 
3 34 25.86 | 2.1252 24 34 12.8 | 6.586 
3 36 33.45 | 2.1280 24 40 44.5 | 6.472 
3 38 41.22 | 2.1310 24.47 9.4| 6.358 
3 40 49.17 | 2.1340 24 53 27.4 6.242 
3 42 57.30 | 2.1369 24 59 38.4 | 6.125 
3.45 5.60 | 2.1398 25 5 42.4 | 6.008 
3 47 14.08 | 2.1428 25 11 39.4 | 5.892 
3 49 22.73 | 2.1456 25 17 29.4 $.774 
3 SI 31.55 | 2.1484 25 23 12.3] 5.656 
3 53 40.54 | 2.1513 25 28 48.1 $.537 
3 55 49.70 | 2.1541 25 34 16.7 | 5.418 
3 57 59.03 | 2.1568 25 39 38.2 | 5.298 
4 © 8.52 | 2.1595 25 44 52.5] 5.178 
4 2 18.17 2.1623 25 49 59.6 s.058 
4 4 27.99 | 2.1649 25 54 59-4 4.936 
4 6 37.96 | 2.1675 25 59 51.9 | 4.814 
4 8 48.09 | 2.1702 26 4 37.1 4.692 
4 10 58.38 | 2.1728: 26 9 14.9 | 4.569 
4 13 8.82 | 2.1753 IN. 26 13 45.4 | 4.447 

WEDNESDAY, SEPTEMBER 1:. 
4 15 19.41 | 2.1778 N. 26 18 8.5 4-323 
PHASES OF THE MOON. 

d h m 
Last Quarter . 2 9 27.3 
New Moon IO 10 52.4 
First Quarter . 17 14 17.4 
Full Moon 24 9 40.5 
d h 
Apogee . . Aug. 4 14.6 
Perigee . 20 2.2 
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Day of 
th 
Week. 





Wed. 
Thur. 
Fri. 


Sat. 


SUN. 


Mon. 


Tues. 
Wed. 
Thur. 


Fri. 
Sat. 
SUN. 
Mon. 
Tues. 
Wed. 
Thur. 


Sat. 


SUN. 


Mon. 
Tues. 


‘Wed. 


Thur. 
Fri. 


Sat. 


SUN. 


Mon. 
Tues. 
Wed. 
Thur. 


Fri. 


Day of the 
Month. 


An WwW WH 


7 
8 
9 


Io 
I! 
12 


13 
14 
15 


16 


17 
18 


19 
20 
21 


22 
23 
24 


25 
26 


27 


28 
29 
30 


3I 


Apparent Right 
Ascension. 


hms 
10 38 29.48 
IO 42 7.24 
10 45 44-73 


IO 49 21.95 
10 52 58.92 


10 56 35.67 


II O12.19 
Ir 3 48.52 
Il 7 24.67 


III 0.64 


Il 14 36.47 
11 18 12.15 


II 21 47.71 
II 25 23.16 
Ir 28 58.52 


II 32 33.81 
11 36 9.05 
Il 39 44.25 


Il 43 19.45 
Ir 46 54.66 


II 50 29.90 


II 54 5.21 
II 57 40.60 
12 116.10 


I2 451.73 
I2 8 27.52 
I212 3.48 


I2 15 39.65 
I2 19 16.04 


I2 22 52.68 


12 26 29.58 


SEPTEMBER, 1915. 
AT GREENWICH APPARENT NOON. 


THE SUN’S 


Didi. for Apparent Decli- Diff. for 


x Hour. 





8 
9-979 
9-067 
9.056 


9.046 
9.036 
9-027 


9.018 
9.010 
9-003 


8.996 
8.990 


8.984. 


8.979 
8.975 
8.972 


8.970 
8.968 
8.967 


8.967 
8.968 
8.970 


8.973 
8.977 
8.982 


8.988 
8.995 
9.003 


9.012 
9.022 


9-033 


nation. 


N.8 35 24.3 
8 13 40.5 
7 51 48.6 


7 29 49.1 
7 7 42.1 
6 45 28.0 


6 23 7.3 
. 6 0 40.2 


§ 38 7.0 


§ 15 28.2 
4 52 44.1 
4 29 55.1 


G2 G) 
tS) 

NBN 
= Go) om 


B) 
6 
9 


2 57 56.6 


2 34 48.1 
2 11 36.7 


1 48 22.8 
125 6.6 
I 1 48.4 


O 38 28.6 


O15 7.4 
o 8 14.8 


Oe 


0 31 37-7 
055 1.0 
1 18 24.4 


I 41 47.5 
2 § 10.0 
2 28 31.7 


9.044 |S. 2 51 52.0 


x Hour. 





—$4-15 
54-49 
54.82 


—55-14 
55-44 
55-73 


—56.00 
56.26 
56.50 


—56.73 
56.94 
57-14 


—57-32 
57-49 
57-64 


—57-78 
57-91 
58.03 


—58.13 
58.22 


58.29 


58.35 
58.40 
58.44 


—58.46 
58.47 
58.47 


—58.45 
58.42 
58.37 


—58.31 


Semidiam- 
eter. 


? ve 


15 52.85 
15 53-07 
15 53-29 


15 53-52 
15 53-75 
15 53-99 


15 54.23 
15 54-47 
15 54-71 


15 54.96 
15 55.21 
15 55-47 


15 55:73 
1§ 55-99 
15 56.25 


1§ 56.51 
15 56.78 
15 57-05 


15 57-31 
15 57-58 
15 57-85 


15 58.12 
15 58.40 
15 58.67 


15 58.94 
15 59.21 
15 59-47 


15 59-74 
16 O.OI 
16 0.28 


16 0.55 


Sidereal 
Time of 
Semidi- 


ameter 

Passing 
Me 

ridian. 





§ 
64.40 
64.36 
64.32 


64.28 


64.24 
64.21 


64.18 


64.15 
64.12 


64.09 
64.07 
64.05 


64.04 
64.03 
64.02 


64.01 
64.01 
64.01 


64.01 
64.02 
64.03 


64.04 
64.06 
64.08 


64.10 
64.12 
64.14 
64.17 
64.20 
64.23 


64.27 


m 
O 13.a 


O 5.67 
O 24.68 


O 43.96 
I 3-49 
I 23.25 


I 43.22 
2 3-39 
2 23.74 


2 44.26 
3 4-94 
3 25-75 


3 46.69 
4 7-74 
4 28.87 


4 50.08 


§ 11.33 
5 32.62 


5 53-92 
615.21 
6 36.46 


6 57.64 
718.75 
7 39-75 


8 0.61 
8 21.32 
8 41.86 


9 2.19 
9 22.30 


9 42.16 
IO 1.75 





0.870 


0.875 
0.879 
o.882 


0.885 
0.886 
0.887 


0.887 
0.886 


0.884 | 


0.881 
0.877, 
0.872 | 


0.866 
0.859 
0.851. 
0.843 
0.833 
0.822 


0.810 | 





Nork.—The mean time of semidiameter passing the meridian may be found by subtracting o*.18 from the sidereal 


time. 


The sign — prefixed to the hourly change of declination indicates that north declinations are decreasing: 


south declinations increasing. 
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AT GREENWICH MEAN NOON. 


THE SUN'S 





Dye 38 Sidereal Time, 
Week. as j sion of Mean 
A Apparent Right 
Ascension. 
hm s 8 . FH h m 8 

Wed. | 1f 10 38 29.45 | 9.081 JN. 8 35 24.5 10 38 16.37 
Thur. | 2] 10 42 7.26] 9.070 8 13 40.4 10 42 12.93 
Fn. | 3] 10 45 44.79 | 9.059 7 51 48.3 10 46 9.48 
Sat. 4] 10 49 22.06 | 9.048 7 29 48.4 IO 50 6.03 
SUN.| 5]. 10 52 59.08 | 9.038 7 7 All 10 54 2.59 
Mon. | 6] 10 56 35.88 | 9.029 6 45 26.8 IO 57 59.14 
Tues. |] 7] 11 © 12.45 | 9.020 623 5.7 Il I 5§.70 
Wed. | 811 3 48.83] 9.012 6 o 38.2 Il 5 52.25 
Thur..} 9g] 11 7 25.03 | 9.005 538 4.8 It 9g 48.80 
Fri. [rofl 11 rr 1.06 | 8.998 5 15 25.6 II 13 45.36 
Sat. [11] 11 14 36.93 | 8.992 4 52 41.2 II 17 41.91 
SUN.| 12] 11 18 12.66 | 8.986 4 29 51.8 II 21 38.46 
Mon. [13] 11 21 48.27 | 8.982 4 6 57.8 II 25 35.02 
Tues. | 14] 11 25 23.78 | 8.978 3 43 59.6 II 29 31.57 
Wed. | 15] 11 28 59.19 | 8.974 3 20 57.6 Il 33 28.13 
Thur. | 16] 11 32 34.53 | 8-972 2 §7 52.0 II 37 24.68 
Fri. | 17} 11 36 9.82 | 8.970 2 34 43.1 II 4I 21.23 
Sat. {181 11 39 45.08 | 8.969 2 11 31.4 Il 45 17.79 
SUN.| 19] 11 43 20.33 | 8.969 1 48 17.1 Il 49 14.34 
Mon. | 20] 11 46 55.59 | 8.970 125 0.5 II 53 10.89 
Tues. | 21] 11 50 30.89 | 8.972 I I 42.0 Il 57 7.45 
Wed. | 22] 11 54 6.25 | 8.975 O 38 21.8 I2 I 4.00 
Thur. | 239 11 57 41.70| 8.979 [N. 015 0.3 I2 § 0.55 
Fri. [24f12 1 17.25} 8.984 |S. o 8 22.2 12 8 57.11 
Sat. |25]12 4 52.93] 8.990 O 31 45.5 12 12 53.66 
SUN.| 26] 12 8 28.77 | 8.997 055 9.1 I2 16 50.21 
Mon. |27] 12 12 4.79] 9.005 1 18 32.8 I2 20 46.77 
Tues. | 28] 12 15 41.01 | 9.014 I 41 56.3 I2 24 43.32 
Wed. | 29] 12 19 17.45 | 9.024 2 5 19.2 12 28 39.87 
Thur, | 30] 12 22 54.14 | 9.035 2 28 41.1 I2 32 36.43 
Fri 131] 12 26 31.09 | 9.046 1S. 2 52 1.7 12 36 32.98 








Norn.—The semidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign — prefixed to the hourly change of declination indicates that north declinations 
are decreasing; south declinations increasing. 


Diff. for x Hour, 
+9°.856s5. 
(Table IIT.) 


cena. 
a haus wa c 


100 SEPTEMBER, 1915. 





AT GREENWICH MEAN NOON. 

















THE SUN’S Mean Time of 
a | Sidereal Noon. 
S|. 34 ne —] Logarithm of the nis. fc 
> True Longitude. Res eer of L Hour 
A a Sf OTT T a Latitude. 
v | 
e ‘ ve ‘ v? fr ”? h m § 

1 | 244] 157 57 46.4 | 57 0.5 | 145.18 | +0.55 | 0.003 9239 |-42.0 | 13 19 32.28 
2 | 2451158 55 51.6 | 55 5.6 | 145.26 0.49 | 0.003 8226 | 42.5] 13 15 36.38 
3 | 246] 159 53 58.7 | 53 12.6 | 145.34 0.40 | 0.003 7201 | 43.0] 13 II 40.47 
4 | 247] 160 52 7.8 | 51 21.5 | 145.42 | +0.30 | 0.003 6162 |-43.5] 13 7 44.56 
5 | 248] 161 50 18.9 | 49 32.5 | 145-50 0.19 | 0.003 5110 | 44.1] 13 3 48.65 
6 | 249] 162 48 31.8 ) 47 45-3 | 145-58 | + 0.06 | 0.003 4044 | 44.7] L2 59 52.7 
7 | 250] 163 46 46.7 | 46 0.0 | 145.66 | —0.07 | 0.003 2963 —45.4 | 12 55 56.84 
8 | 251] 164 45 3.4 | 44 16.7 | 145.74 0.21 | 0.003 1866 | 46.0] I2 52 0.93 
9 | 252] 165 43 22.1 | 42 35.2 | 145.82 0.33 | 0.003 0754 | 46.7] 12 48 5.0 
10 | 253] 166 41 42.5 | 40 55.5 | 145.89 0.44 0.002 9626 |-47.3 ] I2 44 9.11 
11 | 254] 167 40 4.6 | 39 17.6 | 145.96 0.53 | 0.002 8483 | 47.9] 12 40 13.20 
12 | 255 | 168 38 28.5 | 37 41.3 | 146.03 0.59 | 0.002 7325 | 48.5 | 12 36 17.30 
13 | 256] 169 36 54.0 | 36 6.7 | 146.10 | —0.62 | 0.002 6154 |-49.0] 12 32 21.39 
14 | 2571 170 35 21.1 | 34 33-7 | 146.16 0.63 | 0.002 4970 | 49.5 | 12 28 25.48 
15 | 2581 171 33 49.8 | 33. 2.3 | 146.23 0.59 | 0.002 3776 | 49.9] 12 24 29.57 
16 | 259] 172 32 20.1 | 31 32.5 | 146.30 | —0.52 | 0.002 2574 [50.3 | 12 20 33.66 
17 | 260] 173 30 52.0 | 30 4.3 | 146.36 0.42 | 0.002 1364 | 50.5 | 12 16 37.76 
18 | 261 |] 174 29 25.5 | 28 37.6 | 146.43 0.30 | 0.002 O149 | 50.7] I2 12 41.85 
19 | 2621175 28 0.6 | 27 12.7 | 146.50 | —0.17 | 0.001 8931 |-50.8] 12 8 45.9 
20 | 2634 176 26 37.5 | 25 49.4 | 146.57 | —0.03 | 0.001 7710 | 50.9] I2 4 50.04 
21 | 264] 177 25 16.1 | 24 27.9 | 146.65 | +0.10 | 0.001 6490 | 50.9] 12 O 54.13 
22 | 265 | 178 23 56.5 | 23 8.3 | 146.73 | +0.22 | 0.001 §269 |-50.8] 11 56 58.22 
23 | 266] 179 22 38.9 | 21 50.6 | 146.81 0.33 | 0.001 4049 | 50.8] IT 53 2.31 
24 | 267] 180 21 23.3 | 20 34.8 | 146.89 0.41 | 0.001 2830 | 50.8] 11 49 6.40 
25 | 268] 181 20 9.7 IQ 21.1 | 146.98 | +0.47 | 0.001 1612 }-50.7 | II 45 10.50 
26 | 269] 182 18 58.2 | 18 9.6 | 147.07 0.51 | O.0OI 0395 | 50.7] II 41 14.59 
27 | 270] 183 17 48.9 | 17 0.1 | 147.16 0.52 | 0.000 9179 | 50.7 |] 11 37 18.68 
28 | 271 | 184 16 41.8 | 15 52.9 | 147.25 | +0.50 | 0.000 7963 |-50.6 | 11 33 22.78 
29 | 272] 185 15 37.0 | 14 48.0 | 147.34 0.45 | 0.000 6747 | 50.6] I1 29 26.87 
30 | 273 | 186 14 34.4 | 13 45.3 | 147-44 0.37 | 0.000 5531 | 50.7] I1 25 30.96 
31 | 274] 187 13 34.0 | 12 44.8 | 147.54 | +0.27 | 0.000 4312 |-50.8 | IL 21 35.05 
Nore.—The longitudes in the column 2 are referred to the true equinox of their own date, while | Diff. for 1 Hour, 

those in the column 1’ are referred to the mean equinox of the beginning of the Besselian —9°.8296. 


fictitious year. 


(Table II.) 


Day of the Month. 


SEMIDIAMETER. 
Noon. Midnight. 
14 48.5 | 14 48.3 
14 48.8 | 14 50.0 
14 52.0 | 14 54-5 
14 57-6] 15 1.4 
15 5.6 | 1§ 10.2 
15 15.1 | 15 20.3 
15 25.6 | 15 31.1 
15 36.4 | 15 41.7 
15 46.7 | 15 51.4 
15 55-7 | 15 59. 
16 2.9] 16 5.8 
16 8.1 | 16 9.9 
16 11.2 | 16 12.0 
16 12.3 | 16 12.2 
16 11.8 | 16 10.9 
16 98 {16 8.3 
16 66|16 4.5 
16 2.2 | 15 59.6 
15 56.8 | 15 53-6 
15 50.3 | 15 46.6 
15 42.7 | 15 38.6 
15 34-3 | 15 29.9 
15 25.4 | 15 20.8 
15 16.3 | 15 11.8 
1§ 7-6|15 3.6 
14 59-8 | 14 56.5 
14 53.6 | 14 51.2 
14 49.4 | 14 48.2 
14 47.6 | 14 47.6 
14 48.4 | 14 49.9 
14 §2.1 | 14 55.0 


SEPTEMBER, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S 


HORIZONTAL PARALLAX. 


ee eer ee | ee Oe, 


54 14.99 
54 16.20 


54 27.64 


54 48.58 
55 17-54 
55 52.61 


56 31.33 
57 10.90 
57 48.48 


58 21.51 
58 48.06 
59 7.06 


59 18.38 
59 22.55 
59 20.50 


59 13.21 
59 1.42 
58 45.50 


58 25.54 
58 1.65 


57 33-98 


57 3-16 
56 30.28 


55 56.93 


55 25.02 
54 56.64 
54 33-78 


54 18.28 


54 11.59 
54 14.73 


54 28.20 


Diff. for 
1 Hour. 


+1.051 
1.349 
1.556 


+1.651 
1.626 
1.487 


+1.252 


0.953 
0.630 


+0.317 
+0.036 
—0.200 


—0.402 
0.578 
0.748 


—0.914 
1.076 
1.224 


—1.337 
1.392 
1.374 


—I.270 
1.081 
0.811 


—0.471 
—0.080 
+0.345 


+0.777 


| Midnight. 


54 14.30 
. 54 20.67 


54 37-00 


55 2.17 


55 34-45 
| 56 11.68 


56 51.19 
57 30.11 
58 5.70 


58 35.69 
58 58.53 
59 13.66 


59 21.31 
59 22.23 
59 17.46 


59 7.84 
58 53-97 
58 36.02 


58 14.08 
57 48.26 
57 18.91 


56 46.89 
56 13.55 
55 40.66 


55 10.26 
54 44-40 
54 25.01 


54 13.76 
54 11.88 
54 20.17 


54 38.81 


101 


UPPER TRANSIT. | AGE. 


Meridian of Diff. for 
Greenwich. | 1 Hour. 











Noon. 





h m m 
18 14.1 | 2.12 | 21.5 
19 5.5 | 2.15 | 22.5 
19 56.8 | 2.12 | 23.5 
20 47.3 | 2.08 | 24.5 
21 36.3] 2.01 | 25.5 
22 23.8 | 1.95 | 26.5 
23 10.0 | 1.90 | 27.5 
23 55-7 | 1.90 | 28.5 
5 . 0.0 
O 41.9 | 1.95 1.0 
I 29.7 | 2.04 2.0 
2 20.3 | 2.18 3-0 
314.5 | 2-34 4.0 
4 12.5 | 2.49 5.0 
5 13-7 | 2-59 6.0 
6 16.1 | 2.59 7.0 
7 17.1 | 2.48 8.0 
8 14.9 | 2.32 9.0 
9g 8.5 | 2.15 | 10.0 
9 58.2 | 2.00 | 11.0 
10 44.8 | 1.89 | 12.0 
II 29.3 | 1.83 [ 13.0 
12 13.0 | 1.82 | 14.0 
I2 56.7 | 1.84 } 15.0 
13 41.5 | 1.89 | 16.0 
14 27.8 | 1.97 | 17.0 
15 15.9] 2.04 | 18.0 
16 5.7 | 2.10 | 19.0 
16 56.6 | 2.13 | 20.0 
17 47.6 | 2.11 | 21.0 
18 37.9 | 2.07 ! 22.0 


102 SEPTEMBER, 1915. V. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 





























Diff. Diff. Diff. Diff. 
Hour./Right Ascension.) for Declination. for our./Right Ascension.| for Declination. for 
r Min. r Min r Min. 1 Mi 
WEDNESDAY 1. FRIDAY 3. 
hm i “°s s of ” hm 8s s oF ow ” 
4 1§ 19.41 | 2.1778 IN. 26 18 8.5 | 4.323 [| © | 6 1 47.17 | 2.2358 IN. 27 16 46.1 1.965 
4 17 30.15 | 2.1803 26 22 24.2 | 4.199 f I 6 4 1.31 | 2.2355 27 14 44.2 | 2.09 
4 19 41.04 | 2.1827 26 26 32.4 | 4.074 2 6 6 15.43 | 2.2382 27 12 34.2 | 2.233 
4 21 52.07 | 2.1850 26 30 33.1 | 3.0499 3 6 8 29.53 | 2.2348 27 10 16.2 | 3.3¢- 
4.24 3.24 | 2.1873 26 34 26.3 | 3.824] 4 | 6 10 43.61 | 2.2343 27. 7 §0.2 | 2.901 
4 26 14.55 | 2.1896 26 38 12.0 | 3.6999 5§ 6 12 57.65 | 2.2338 27. § 16.1 3.655 
4 28 25.99 | 2.1918 26 41 50.2 | 3.573 | 6 6 15 11.66 | 2.2332 27 2 34.0 | 2.766 
4 30 37-57 | 2-194: 26 45 20.7 | 3.4469 7 6 17 25.63 | 2.2325 26 590 43-9 | 2- 
4 32 49.28 | 2.1963 26 48 43.7] 3.320] 8 | 6 19 39.56 ! 2.2318 26 56 45.8 | 3-35 
4 35 1.12 | 2.1983 26 51 59.1 | 3.193 9 | 6 21 53-44 | 2.2309 26 53 39-7 | 3-168 
4 37 13.08 | 2.2004 26 55 6.8] 3.064] 10 | 6 24 7.27 | 2.2301 26 50 25.6 | 3.30 
4 39 25.17 | 2.2024 26 58 6.8 | 2.936 9 11 6 26 21.05 | 2.2292 26 47 3-5 | 3-4 
4 41 37-37 | 2.2043 27 © 59.1 | 2.808 | 12 6 28 34.78 | 2.2283 26 43 33-5 | 3-56 
4 43 49-69 | 2.2062 27. 3 43-7 | 2.679 | 13 6 30 48.45 | 2.2273 26 39 55-5 | 3-6” 
4 46 2.12 | 2.2081 27 6 20.6 | a.ss0 9 14 | 6 33 2.05 | 2.2262 26 36 9.6] 3.83: 
4 48 14.66 | 2.2099 27 8 49.7 | 2-421 | I5 6 35 15.59 | 2.225" 26 32 15.7 | 3-96 
4 §0 27.31 | 2.2117 27 II 11.1 | 2.291 | 16 6 37 29.06 | 2.2238 26 28 13.9 | 4.0% 
4 §2 40.06 | 3.2133 27 13 24.6 | 2.161 | 17 6 39 42.45 | 2.2226 26 24 4.2 | 4.25. 
4 54 52.91 | 2.2150 27 15 30.4 | 2.03: J 18 6 41 55.77 | 2.2213 26 19 46.6 | 4.358 
4 57 5-86 | 2.2166 27 17 28.3 | 1.899} 19 | 6 44 9.01 | 2.2200 26 15 21.2 | 4.4% 
4 59 18.90 | 2.2181 27 19 18.3 | 1.768 20 | 6 46 22.17 | 2.2186 26 10 47.9 | 4.6% 
5 I 32.03 | 2.2196 27 21 0.5 | 1.638 | ar 6 48 35.24 | 2.8172 26 6 6.8] 4:8 
22 5 3 45-25 | 2.2210 27 22 34.9 | 1.507 J 22 | 6 50 48.23 | 2.2157 26 117.8 | 4-38! 
23 5 5 58.55 | 2.2223 IN. 27 24 1.3 | 1.374 23 | 6 53 1.22 | a.argr [N. 25 56 21.0] 5.011) 


THURSDAY 2. SATURDAY 4. 


1 a eee eo oe ee 
~~ OD CON AN AW DH OW OA3 Quai hw Bw 6 


o| § 8 11.93 | 2.2236 [N.27 25 19.8 | 1.2431 © | 6 55 13.92 | 2-aras [N. 25 51 16.5 |] 5-10 
1 § 10 25.38 | 2.2248 27 26 30.4] r.1rf I 6 57 26.62 | 2.2108 25 46 4.2 | 5.2% 
a | 5§ 12 38.91 | 2.226: | 27 27 33.1 | 0.978] 2 | 6 59 39.22 | 2.2092 | 25 40 44.2 | 5.298 
3 5 14 §2.51 | 2.0278 27 28 27.8 | 0.846] 3 7 1 §1.72 | 2.2074 25 35 16.4] 5.517 
4] § 17 6.17 | 2.2283 27:29 14.6| o.713 1 4) 7 4 4.11 | 2.2057 25 29 40.9 | 5.655 
5 5 19 19.90 | 2.2293 27 29 53-4 | 0.5809 ff 5 7 6 16.40 | 2.2038 25 23 §7-8 | 5.78 
6 | § 21 33.68 | 2.2301 27 30 24.2 | 0.4477 6 | 7 8 28.57 | 2.2019 25 18 7.0 | 5.910 
4 5 23 47-51 | 2.2309 27 30 47.1 | 0.314] 7 7 10 40.63 | 2.2000 25 12 8.6 | 6.0% 
8 | 5§ 26 1.39 | 2.2317 27 3% 1.9 | 0.180 8 | 7 12 §2.57 | 2.1981 25 6 2.7{ 6.16; 
9 § 28 15.32 | 2.2325 27 31 8.7 !+0.007 7 9 | 7 I5 4.40 | 2.1962 24 59 49.1 | 6.289 
Io | § 30 29.29 | 2.2332 27 31 7.§ |-0.087 J 10 | 7 17 16.11 | 2.1941 24 53 28.0] 6-41 
11 5 32 43-30 | 2.2338 27 30 58.3 | 0.221 f IX 7 19 27.69 | 2.1920 24 46 59.4] 6.539 
I2 § 34 57-35 | 23-2344 27 30 41.0 | 0.355 | 12 7 21 39.15 | 2-%900 24 40 23.3 6.66q 
13 5 37 11-43 | 2-2348 27 30 15.7 | 0.488 | 13 7 23 §0.49 | 2.1878 24 33 39-71 ©. 
14 5 39 25.53 | 2-2352 27 20 42.4 | 0.623 | 14 7 26 1.69 | 2.1856 24 26 48.7 | 6 
IS | § 41 39.65 | 2.2355 27 29 1.0 | 0.757 15 | 7 28 12.76 | 2.1834 24 19 50.3 | 7-058 
16 | 5§ 43 53-79 | 2-2358 27 28 11.6 | 0.891 | 16 7 30 23.70 | 2.1812 24 12 44.6| 7.157 
17 § 46 7.95 | 2.2361 27 27 14.1 | 1.025 | 17 7 32 34-50 | 2.178 24 § 31.5| 7- 
18 | § 48 22.12 | 2.2363 27 26 8.6] 1.139} 18 | 7 34 45.17 | 2.1767 23 58 11.0; =. 
19 5 50 36.30 | 2.2363 27 24 55.0 | 1.294 | 19 7 36 55.70 | 2.1743 23 50 43.3} 7- 
20 5 52 50.48 | 2.2363 27 23 33-3 | 1.428 | 20 7 39 6.09 | 2.1720 23 43 8.4] 7-68 
a1 5 55 4.66 2.2363 27 22 3.6 | 1.563 J 21 7 41 16.34 | 2.1697 23 35 26.2 | 7.78 
22 5 57 18.84 | 2.2363 27 20 25.8 | 1.697 | 22 7 43 26.45 | 2.1673 23 27 36.8] 7.58" 
23 5 59 33-01 | 2.2361 27 18 40.0 | 1.83: | 23 7 45 36.41 | 2.1648 23 19 40.3 | 8.co# 
24} 6 1 47.17 | 2.2358 IN. 27 16 46.1 | 1.965 | 24 7 47 46.23 | 2.1624 N. 23 11 36.7 | 8.1 
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| ie. 








Gour.|Right Ascension. for Declination. 
1 Min. 
SUNDAY s. 

hm 3s s _ 

©] 7 47 46.23 | 2.1624 IN. 23 Il 36.7 
I] 7 49 55-90 | 2.1600 23 3 26.0 
21 7 52 5§-43 | 2.1576 22 55 8.2 
3 7 54 14.81 | 2.1550 22 46 43.5 
4] 7 §6 24.03 | 2.1595 22 38 11.8 
5 | 7 58 33-11 | 2.1502 22 29 33.1 
6| 8 ©o 42.04 | 2.1476 22 20 47.6 
7| 8 2 50.82 | 2.1450 22 II 55.2 
8! 8 4 59.44 | 2.1424 22 2 56.0 
9{ 8 7 7-91 | 2.1399 2I §3 50.0 
10 | 8 g 16.23 | 2.1374 21 44 37-3 
Ir] 8 Ir 24.40 | 2.1348 21 35 17.9 
12 | 8 13 32.41 | 2.1323 aI 25 51.8 
13 | 8 15 40.27 | 2.1297 21 16 19.1 
14 | 8 17 47-97 | 2-22972 2x 6 39.9 
15 | 8 I9 55.52 | 2.1246 20 56 54.1 
16 | 8 22 2.92 | 2.1220 20 47 1.8 
17 | 8 24 10.16 | 2.1194 20 37 (3.1 
18 | 8 26 17.25 | 2.1168 20 26 58.0 
19 | 8 28 24.18 | 2.1143 20 16 46.6 
20 | 8 30 30.96 | 2.1128 20 6 28.8 
21; 8 32 37-59 | 2.1092 19 56 4.8 
22 | 8 34 44.06 | 3.1066 19 45 34.6 
23 | 8 36 50.38 | 2.1041 IN. 19 34 58.2 

MONDAY 6. 

o| 8 38 56.55 | 2.1016 IN. 19 24 15.7 
1| 8 41 2.57 | 2.0991 19 13 27.1 
2 | 8 43 8.44 | 2.0966 | 19 2 32.5 
3} 8 45 14.16 | 2.0941 18 51 31.9 
4| 8 47 19.73 | 2.0916 18 40 25.4 
§ | 8 49 25.15 | 2.089 18 29 13.0 
6| 8 51 30.43 | 2.0867 18 17 54.7 
7 | 8 53 35-56 | 2.0843 18 6 30.7 
8 | 8 55 40.55 | 2.0820 1755 09 
9} 8 57 45.40 | 2.0796 | 17 43 25.5 
10 | 8 §9 50.10 | 3.0772 17 31 44.4 
Ir} Q I 54.66 | 2.0748 17 19 57.8 
121 g 3 59.08 | 2.0726 17 8 5.6 
13 | 9 6 3.37 | 2-0703 16 56 7.9 
144 { 9 8 7.52 | 2.068 16 44 4.8 
I§ | 9g 10 11.53 | 2.0658 16 31 50.4 
16} 9g 12 15.41 | 2.0637 16 19 42.6 
17: 9 14 19.17 | 2.0615 16 7 23.6 
18 | 9 16 22.79 | 2.0593 15 54 59.4 
19, 9 18 26.29 | 2.0572 I§ 42 30.0 
20 | 9 20 29.66 | 2.0851 15 29 55.5 
21 | 9 22 32.90 | 2.0532 1§ 17 16.0 
9 24 36.03 | 2.0512 15 4 31.5 

23 | 9 26 39.04 | 2.0492 14 §1 42.0 
24 | 9 28 41.93 | 2.0472 IN. 14 38 47.7 








— eS 
SS Ss SSS SS sh a 


Diff. 
for 
1 Min. 


8.119 
8.237 
8.354 
8.470 
8.587 
8.702 
8.816 
8.930 
9.043 
9.156 
9.268 
9.379 
9.490 
9-S99 
9.708 
9.817 
9-925 
10.032 
10.138 
10.243 
10.348 
10.452 
10.555 
10.657 


10.759 
10.860 
10.960 
II.059 
1r.358 
11.256 
11.353 
rz .448 
II .§43 
11.637 
11.732 
1x .823 
11.916 
12.007 
12.096 
12.1385 
12.273 
12.360 
12.447 
12.533 
32.617 
12.700 
12.783 
12.865 
12.945 











our.|/Right Ascension. ra Declination. 
1 Min. 
TUESDAY 7. 

h 8 s e ‘ a” 

o; 9 28 41.93 | 2.0472 |N. 14 38 47.7 
I 9 30 44.71 | 2.0453 14 25 48.6 
2 | 9 32 47.37 | 2.0435 14 12 44.7 
gel 9 34 49-93 | 2.0617 | 13 59 36.1 
4 9 36 52.37 | 2.0398 13 46 22.8 
5 9 38 §4-71 | 2.0383 13 33 5-0 
6) 9 40 56.95 | 2.0365 13 19 42.7 
7 | 9 42 59.09 | 2.0348 | 13 6 15.9 
8 | 9 45 1.13 | 2.0333 I2 52 44.6 
9 | 9 47 3-08 | 2.0317 I2 39 9.0 
IQ | 9 49 4.93 | 2.0302 12 25 29.1 
Ir | 9 51 6.70 | 2.0288 12 II 45.0 
12 | 9 53 8.38 | 2.0273 II §7 56.7 
13 9 55 9-98 | 2.0259 Il 44 4.3 
14 | 9 57 11.49 | 2.0246 II 30 7.9 
15 9 59 12.93 | 2.0233 Ir 16 7.5 
16 | ro 1 14.29 | 2.0222 II 2 3.2 
17 | 10 3 15.58 | 2.0209 IO 47 55.0 
18 | 10 5 16.80 | 2.0198 10 33 43.0 
19 | 10 7 17.96 | 2.0188 10 Ig 27.3 
20 | 10 9g 19.06 | 2.0178 Io § 7-9 
2r | 10 IX 20.10 | 2.0168 9 5° 44.9 
22 | 10 13 21.08 | 2.0158 9 36 18.4 
23 | 10 15 22.00 | 2.0150 IN. 9 a1 48.4 

WEDNESDAY 8. 

o | 10 17 22.88 | 2.0142 (IN. 9 7 15.0 
I | 10 19 23.71 | 2.0135 8 52 38.3 
2 | 10 2I 24.50 | 2.0128 8 37 58.3 
3 | IO 23 25.25 | 2.0122 8 23 15.1 
4 | 10 25 25.97 | 2.0227 8 8 28.8 
§ | 10 27 26.65 | a.orzr 7 53 39-4 
6 | 10 29 27.30 | 2.0107 7 38 47.0 
7 | 10 3X 27.93 | 2.0103 7 23 51.6 
8 | 10 33 28.54 | 2.0100 7 8 53.3 
9 | IO 35 29.13 | 2.0097 6 53 52.3 
Io | 10 37 29.70 | 2.0095 6 38 48.6 
Ir | 10 39 30.27 | 2.0094 6 23 42.1 
I2 | 10 41 30.83 | 2.0093 6 8 33.1 
13 | IO 43 31.39 | 2.0093 § 53 21.6 
14 | 10 45 31.95 | 2.0093 5 38 7.6 
I5 | 10 47 32.51 | 2.0094 § 22 §1.3 
16 | 10 49 33.08 | 2.0097 5 7 32-7 
17 | 10 51 33.67 | 2.0099 4 52 11.8 
18 | 10 53 34.27 | 2.0102 4 36 48.8 
Ig | 10 55 34.89 | 2.0106 4 21 23.7 
20 | 10 57 35.54 | 2.0zx1 4 § 56.5 
21 | 10 §9 36.22 | 2.0116 3 50 27.4 
a2} Ir I 36.93 | 2.012 3 34 56.5 
23 | Il 3 37-67 | 2.0128 3 19 23.8 
24 | Ir 5§ 38.46 | 2.0136 IN. 3 3 49.4 





a a a ND 


I 


for. 
Min 


12.945 
13.025 
13.104 
13.184 
13.259 


13.587 


13-973 
14.039 
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Diff. Diff. Diff. Diff. 
Hour. Right Ascension.| for Declination. for [Hour.;Right Ascension.| for Declination. for 
1 Min. 1 Min. t Min. 1 Min. 
THURSDAY 9. SATURDAY 11. 
h m Py $ | oe ’ ” | ” h m 8 t sg ® , ” ” 
©] Ir 5 38.46 | 2.0136 IN. 3 3 49.4 | 15-587] © | 12 44 28.55 | 2.1327 |S. 9 3% 0.4 | 15.314 
I] Il 7 39.30 | 2.0143 2 48 13.3 | 15.6149 I | 12 46 36.64 | 2.1369 9 46 18.0 | 15.273 
2 | 1: 9g 40.18 | 2.0152 2 32 35-7 | 15-639 2 | 12 48 44.98 | 2.1412 10 1 33.0 | 15.225 
3 | IX It 41.12 | 2.0161 2 16 56.6 | 15.663 3 | 12 50 53.58 | 2.1456 10 16 45.4 | 15.183 
4 | If 13 42.11 | 2.0170 2 1 16.1 | 15.886) 4 | 12 53 2.45 | 2.1507 IO 3I §5.0 | 15.136 
§ | 1m 1§ 43.16 | 2.0181 I 45 34-3 | 15.708 5 | 12 §5 11.59 | 2.3546 10 47 1.7 | 15.08 
6 | 11 17 44.28 | 2.0193 I 2Q 51.2 | 35.728 © | 12 §7 21.00 | 2.1592 Ir 2 5§.4 | 15.037 
7 | IL 19 45.47 | 2.0205 114 6.9) 15-748) 7 | 12 59 30.69 | 2.1638 Ir 17 6.1 | 14.985 
8 | 11 21 46.74 | 2.0218 © 58 21.5 | 15-765 8 | 13. 3 40.66 | 2.1685 Il 32 3-6 | 14-933 
9 | Ir 23 48.08 | 2.0231 © 42 35.1 | 15.781 9 | 13 3 50.9% | 2.1733 1r 46 57.9 | 14.877 
Io | II 25 49.51 | 2.0245 © 26 47.8 | 15.796 10 | 13 6 1.45 | 2.1782 12 1 48.8] 1482 
Ir | IX 27 §1.02 | 2.0260 IN. 0 10 59.6 | 15.810] Ir | 13° 8 12.29 | 2.2831 12 16 36.3 | 14.76 
12 II 29 52.63 2.0276 |S. Oo 4 49-4 | 15.822 § 12 13 10 23.42 | 2.1880 I2 31 20.2 14.703 
13 | II 31 °54.33 | 2.0292 © 20 39.1 | 15.833 } 13 | 13 12 34.85 | 2.2930 12 46 0.5 | 1460 — 
14 | II 33 56.13 | 2.0309 © 36 20.4 | 15.842] 14 | 13 14 46.58 | 2.1981 13 © 37-0 | 14.5% 
15 | Ir 35 58.04 | 2.0327 © 52 20.2 | 15.850] 15 | 13 16 58.62 | 2.2033 1315 9.6] sg-su ' 
16 Ir 38 0.05 | 2.0345 I 11.4 | 15.857] 16 | 13 19 10.97 | 2.2085 13 29 38.3 | 4404 
17 I1 40 2.18 | 2.0365 I 24 3.1 | 15.863] 17 | 13 21 23.64 | 2.2137 13 44 2.9 | 14.37% 
18 | II 42 4.43 | 2.0385 I 39 55-0 | 15.867] 18 | 13 23 36.62 | 2.2190 13 58 23.4 | 14.306 
Ig Ir 44 6.80 | 2.0406 I 55 47-1 | 15.870] 19 | 13 25 49.92 | 2.2244 14 12 39.6 | 14.233 
20 | Ir 46 9-30 | 2.0427 2 Il 39.4 | 15.872] 20 | 13 28 3.55 | 2.2298 14 26 51.4 | 14.160 
2x 1 48 11.92 | 2.0448 2 27 31.7 | 15.872] 2% | 13 30 17.50 | 2.2353 14 40 58.8 | 14085 
22 11 §0 14.68 | 2.0472 2 43 24.0 | 15.870] 22 | 13 32 31.78 | 2.2408 14 §5 1.6 | 14.008 
23, II §2 17.58 | 2.0496 |S. 2 59 16.1 | 15.867 23 | 13 34 46.39 | 2.2463 IS. 15 8 59.8 | 13.930 


FRIDAY ro. SUNDAY 12. 





© | IX 54 20.63 | 2.0520 |S. 3.15 8.0 | 15.863] © | 13 37 1.34 | 2-259 |S. I5 92 53.2 | 13.80 
I | rr 56 23.82 | 2.0545 3 30 59.6 | 5.857] 1 | 13 39 16.62 | 2.2576 1§ 36 43.7 | 13.768 
2 | 11 §8 27.17 | 2.0572 3 46 50.8 | 15.8507 2 | 13 41 32.25 | 2.2633 15 50 25.3 | 13.68% 
3 | 12 0 30.68 | 2.0598 4 2 41.6 | 15.842] 3 | 13 43 48.22 | 2.2690 16 4 3.8] 13.598 
4 | 12 2 34.35 | 2.0626 4 18 31.8 | r5.831§ 4 | 13 46 4.53 | 2.2748 16 17 37.1 | 13.511 
5 | 12 “4 38.19 | 2.0653 4 34 21.3 | 15.819} 5 | 13 48 21.19 | 2.2806 16 31 5.1 | 13-423 
6 | 12 6 42.19 | 2.0682 4 50 10.1 | 15.807 6 | 13 50 38.20 | 2.2865 16 44 27.7 | 43.332 
7 | 12 8 46.37 | 2.0712 5 § 58.1 | 15.7931 7 | 13 52 55-57 | 29-2924 16 57 44.9 13.240 
8 | 12 10 50.73 | 2.0742 5 21 45.2 | 15.777] 8 | 13 55 13.29 | 2.2983 17 10 56.5 | 13.146 
9 Iz 12 55.28 2.0773 § 37 31-3. 15-759 9 13 57 31-37 | 2-3043 17 24 2.4] 13-050 
IO | 12 15 0.01 | 2.0805 5 53 16.3 , 15.740 10 | 13 59 49.81 | 2.3103 17 37. 2.5 | 12-983 
II: 12 17 4.94 | 2.0838 6 9 0.1 | 15.719 f Ir | 14 2 8.60 | 2.3163 17 49 50.7 | 32-833 
12 ; 12 19 10.07 | 2.0872 6 24 42.6 | 15.697] 12 | 14 4 27.76 | 2.3223 18 2 44.9 | 12.752 
13 | 12 21 15.40 | 2.0905 6 40 23.8 | 15.674} 13 | 14 6 47.28 | 2.328% 18 15 27.0 | 12.650 
14 | 12 23 20.93 | 2.0939 6 56 3.5 |1s.649] 14 | 14 9 7-17 | 2.3345 18 28 2.9 | 12.546 | 
I5 | 12 25 26.67 | 2.0075 7 II 41.7 | 15.622 15 | 14 It 27.42 | 2.3406 18 40 32.5 | 12-439 | 
16 | 12 27 32.63 | 2.1012 7 27 18.2 15.304 16 |! 14 13 48.04 | 2.3467 18 52 55.6 | 12.333 
17 | 12 29 38.81 | 2.1048 7 42 53.0 15.5649 17 | 14 16 9.03 | 2.3529 IQ § 12.3 | 12.235 
18 | 12 31 45.21 | 2.1086 7 58 25.9 | 15.533 | 18 | 14 18 30.39 | 2.359% IQ 17 22.4 | 12.123 
19 12 33 51.84 2.3124 8 13 57-0 | t§-.soz2 J IQ 14 20 §2.12 | 2.3653 19 29 25.7 11.998 
20 | 12 35 58.70 | 2.1163 8 29 26.1 | 15.467 20 | 14 23 14.22 | 2.3714 19 41 22.2 | 11.884 


21 | 12 38 §.80 | 2.1203 8 44 53.0 | 15.431 | 21 
22 | 12 40 13.14 | 2.1243 9 5403 a5 22 


14 25 36.69 | 2.3777 19 53 11.8 | 11.768 
14 27 59-54 | 2-3838 20 4 54.4 | 11.651 
14 30 22.75 | 2.3900 20 16 29.9 | 11.531 
14 32 46.34 | 2.3962 SS. 20 27 58.1 | 11-409 


23 | 12 42 20.72 | 2.1284 9 15 40.3 | 15-355] 23 
24 | 12 44 28.55 | 2.1327 |S. 9 31 0.4 | 15.314 8 24 


a a SS 
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pA Diff. ' pia. | Diff 

Hour. re Declination. for our. Right Ascension. for Declination. for 
t Min. 1 Min. 1 Min. t Min. 

MONDAY 13. oe 15. 
f h m 8 8 e e oo iid | e é i ” ; 
© | 14 32 46.34 | 2.3962 |S. 20 27 58.1 | 11.409] 0 16 34 13. "62 | 2. "6358 S. 26 47 1.5 | 3.883 
I | 14 35 10.30 | 2.4024 20 39 19.0 | 12.287] 1 | 16 36 51.84 | 2.6383 26 50 49.0} 3.699 
2! 14 37 34.63 | 2.4086 20 50 32.5 | 11.163] 2 | 16 39 30.22 | 2.6408 26 54 25.4 | 3-514 
3 14 39 §9-33 | 2.4148 21 ¥ 38.5 | 18.037] 3 16 42 8.74 | 2-643r 26 57 50.7 | 3.329 
4 14 42 24.41 | 2.4210 2I 12 36.9 | 10.908f 4 , 16 44 47.39 | 2.6452 27 I 49 3-144 
5 14 44 49.85 | 2.4272 21 23 27.5 | 10.7788 5 16 47 26.16 | 2.6472 27 4 8.0] 2.958 
6 14 47 15.66 | 2.4333 21 34 10.3 | 10.6479, 6 | 16 50 5.05 2.6490 27. 6 59.9 | 3.772 
7 14 49 41.84 | 2.4393 21 44 45.2 | 10.515 7 , 16 52 44.04 | 2.6507 27. 9 40.6 2.585 
8 14 52 8.38 | 2.4454 2I 55 12.1 | 10.381 8 | 16 §5 23.13 | 2.6523 27 12 10.1 | 2.397 
9 14 54 35.29 | 2.4516 22 § 30.9 | 10.2448 9g | 16 58 2.31 | 2.6537 27 14 28.3 | 2.209 
10 14 57 2.57 | 2.4877 22 15 41.4 | 10.107 10 | 17° © 41.57 | 2.6549 27 16 35.2 2.02% 
It 14 59 30.21 | 2.4636 22 25 43.7 | 9.068] 11 | 17 3 20.90 | 2.6559 27 18 30.8 | 1.833 
12 15 1 §8.20 | 2.4695 22 35 37-6] 9.8278 12 | 17. 6 0.28 | 2.6568 27 20 15.2 | 1.645 
13, 15 4 26.55 | 2.4755 22 45 23.0 | 9.685— 13 | 17 8 39.71 | 2.6576 27 21 48.2 | 1.455 
14 15) 6 55.26 | 2.4814 22 54 59.8 | 9.s429 14 | 17 1% 19.19 | 2.6582 27 23 9.8 | 1.266 
15] 15 9 24.32 | 2.4873 23 4 28.0 | 9.3979 15 | 17 13 58.69 | 2.6585 27 24 20.1 | 1.077 
16 | 1§ IL §3.73 | 2-4931 23 13 47.4 | 9.2s0f 16 | 17 16 38.21 | 2.6588 27 25 19.0 | 0.888 
17 I§ 14 23.49 | 2.4988 23 22 58.0 | 9.1027 17 | 17 19 17.75 | 2.6590 27 26 6.6 | 0.698 
18 | 15 16 §3.59 | 2.s045 23 31 59.6 | 8.9529 18 | 17 21 57.29 | 2.6589 27 26 42.8 | 0.509 
19 | 15 I9 24.03 | 2.5102 23 40 52.2 | 8.80rf 19 | 17 24 36.82 | 2.6587 27 27 7.7] 0.320 
20 | 15 23 54.81 | 2.5158 23 49 35-7 | 8.648] 20 | 17 27 16.33 | 2.6583 27 27 21.2 | —0o.131 
21, 1§ 24 25.92 | 2.5213 23 58 10.0 | 8.4949 21 | 17 29 55.82 | 2.6578 27 27 23.4 | +0.058 
22 | 15 26 57.36 | 2.5268 24 6 35.0 | 8.3389 22 | 17 32 35.27 | 2.6571 27 27 14.2 | 0.248 
23 | 1§ 29 29.13 | 2.5322 |S. 24 14 50.6 | 8.182] 23 | 17 35 14.67 | 2.6563 'S. 27 26 53.7 | 0.437 
TUESDAY 14. THURSDAY 16. 

o| 15 32 1.22! 2.5375 |S. 24 22 56.8 | 8.0249 © | 17 37 54.02 | 2.6553 |S. 27 26 21.8 | 0.626 
1] 15 34 33-63 | 2-s4a7 24 30 53.5 | 7-865] 1 | 17 40 33.31 | 2.6542 27 25 38.6 | 0.814 
21 1§ 37 6.35 | 2.5479 24 38 40.6 | 7.703] 2 | 17 43 12.52 | 2.6528 27 24 44.1 | 1.004 
3| 15 39 39-38 | 2-sszo | 24 4617.9 | 7-sar] 3 | 17 45 51.64 | 2.6513 | 27 23 38.3] 1.190 
4° 15 42 12.71 | 2.5579 24 53 45-5 | 7-378] 4 | 17 48 30.67 | 2.6497 27 22 21.3] 1.377 
5 | 15 44 46.33 | 2.5628 25 I 3.3] 7-2137 § | 17 51 9.60 | 2.6479 27 20 53.1 | 1.564 
6 ' 15 47 20.25 | 2.5677 25 S11.1 | 7.0489 6 | 17 53 48.42 | 2.6459 27 19 13.6 | 2.754 
7 15 49 §4.46 | 2.5725 25 1I§ 9.0] 6.88:f 7 | 17 56 27.11 | 2.6438 27 17 22.9 | 1.938 
8. 15 52 28.95 | 2.5771 25 21 56.8 | 6.213§ 8 | 17 59 5.68 | 2.6417 a7 15 21.1] 2.123 
9'1§ 55 3-71 | 32-5836 25 28 34.5 | 6sa3f 9 | 18 1 44.11 ! 2.6393 27 13 8.2 | 2.308 
70 | 15 §7 38.74 | 2.5860 25 35 1.9 | 6.3729 10 | 18 4 22.39 | 2.6367 27 10 44.2] 2.493 
II 16 © 14.03 | 2.5903 25 41 19.1 | 6.20rf rx | 18 7 0.51 | 2.6340 27. 8 9.1 | 2.677 
121 16 2 49.58 | 2.5946 25 47 26.0 | 6.0287 12 | 18 9g 38.47 | 2.6312 27 § 23.0] 2.860 
3 16 § 25.38 | 2.5987 25 53 22.5 | 5.854] 13 | 18 12 16.25 | 2.6282 27 225.9 | 3.042 
3 16 8 1.42 | 2.6027 25 59 8.5 | s.679f 14 | 18 14 53-85 | 2.6250 26 59 17.9 3-224 
. 16 30 37.70 | 2.6066 26 4 44.0] s.soaf 15 | 18 17 31.25 | 2.6218 26 55 59.0 | 3-405 
16 | 16 13 14.21 | 2.6103 26 10 9.0| 5.327 16 | 18 20 8.46 | 2.6184 26 52 29.3 | 3.585 
17 | 16 15 50.94 | 2.6140 26 15 23.3 | s.r49§ 17 | 18 22 45.46 | 2.6148 26 48 48.8 | 3.765 
18 | 16 18 27.89 | 2.6175 26 20 26.9 | 4.971] 18 | 18 25 22.24 | 2.6112 26 44 57-5 | 3.944 
19 316 21 5.04 | 2.6208 26 25 19.8 | 4.792] 19 | 18 27 58.80 | 2.6074 26 40 55.5 | 4.122 
20 ' 16 23 42.39 | 2.6241 26 30 1.9 | 4.611] 20 | 18 30 35.13 | 2.6035 26 36 42.9 | 4.298 
21; 16 26 19.93 | 2.6272 26 34 33.1 | 4.4309 21 | 18 33 31.22 | 2.5995 26 32 19.7 | 4.474 
22 | 16 28 57.65 | 2.6302 26 38 53.5 | 4.2499 22 | 18 35 47.07 | 2.5953 26 27 46.0 | 4.649 
23 | 36 31 35.55 | 2.6331 26 43 3.0 | 4.067] 23 | 18 38 22.66 | 2.s910 26 23 1.8 | 4.823 
24 | 16 34 13.62 | 2.6358 |S. 26 47 1.5 | 3.883] 24 | 18 40 57.99 | 2.5866 |S. 26 18 7.2 _ 4-997 
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18 40 
18 43 
18 46 
18 48 
18 51 
18 53 
18 56 
18 58 
19g I 
19g 4 
1g 6 


-19 9 


1g II 
19 14 
1g 16 
19 19 
1g 21 
19 24 
19 26 
19 29 
19 31 
19 34 
19 36 
19 39 


19 41 
19 43 
19 46 
19 48 
Ig 51 
19 53 
19 56 
19 58 
20 Oo 
20 3 
20 5 
20 8 
20 
20 
20 
20 
20 
20 
20 
20 
20 29 
20 31 
20 33 
20 36 
20 38 
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for Declination. 
I 
FRIDAY 17. 

8 8 e ‘ ” 
57-99 | 2.5866 |S. 26 18 7.2 
33-05 | 2-582: 26 13 2.2 

7.84 | 2.5775 26 7 47.0 
42.35 | 2.5727 26 2 21.6 
16.57 2.5678 25 56 40.0 
50.49 | 2.5629 25 51 0.3 
24.12 | 2.5579 25 45 4.6 
57-44 | 2-5527 25 38 59-90 
39-45 | 2.5475 25 32 43-5 

3-14 | 2.5422 25 26 18.2 
35-51 | 2.5368 25 19 43-2 

7-55 | 2.5313 25 12 58.6 
39-26 | 2.5357 25 6 4.4 
10.63 | a.ss00 24 59 0.7 
41.66 | 2.5143 24 51 47.6 
12.35 | 2.5085 24 44 25.3 
42.68 | 2.5026 24 36 53-7 
12.66 | 2.4967 24 29 12.9 
42.28 | 2.4906 24 21 23.0 
11.53 | 2-4845 24 13 24.2 
40.42 | 2.4785 24 5 16.5 

8.95 2.4723 23 57 0.0 
37-10 | 2.4660 23 48 34.8 

4.87 | 2.4598 |S. 23 40 0.9 

SATURDAY 18. 

32.27 | 2.4535 [S. 23 31 18.4 
59.29 | 23-4472 23 22 27.§ 
25-93 | 2.4408 23 13 28.3 
52.18 | 2.4343 23 4 20.8 
18.04 2.4278 22 55 5-1 
4. §2 $2 2.4213 22 45 41.3 

2.4348 22 36 9.5 
ss20 2.4083 22 26 29.9 
57-59 | 2-4018 22 16 42.4 
21.50 | 2.3952 22 6 47-2 
45.01 | 2.3885 21 56 44.4 

8.12 | 2.3819 21 46 34.1 
30.84 | 2.3753 ar 36 16.4 
53-16 | 2.3687 2I 25 51.4 
15.08 | 2.3622 21 15 19.1 
36.61 | 2.3555 21 4 39.7 
57-74 | 2-3488 20 53 53-3 
18.47 | 2.3422 20 42 59.9 
38.80 | 2.3356 20 31 59.7 
58.74 | 2.3290 20 20 52.7 
18.28 | 2.3223 20 9 39.1 
37-42 | 2.3157 19 §8 19.0 
56.17 | 2.3092 Ig 46 52.4 
14.§3 | 2-3027 TQ 35 19-4 
32.49 | 2.2961 S. 19 23 40.1 


for ; 
I 


oe 
4-997 
5.168 
5-338 
5.508 
§ 677 
5-845 
6.011 
6.376 
6.340 
6.503 
6.663 
6.823 
6.982 
7.140 
7-295 
7-449 
7-603 
7-756 
7-906 
8.054 
8.202 
8.348 
8.493 
8.637 


8.778 
8.918 
9.056 
9-193 
9-329 
9-463 
9-595 
9-726 
9-856 
9-983 
10.109 
10.233 
10.356 
10.477 
10.$97 
10.715 
10.832 
10.947 
11.060 
14.272 
11.282 
11.389 
11.497 
11.603 
11.706 


= =o 
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ae 


.|Right Ascension.| for Declination. 
1 Min. 
SUNDAY 19. 
hms s oF 
20 38 32.49 | 2.2961 |S. 19 23 40.1 | 
20 40 50.06 | 2.2896 I9 Il 54.7 
20 43 7.24 | 2.2832 19 0 3.2 
20 45 24.04 | 2.2768 18 48 5.8 | 
20 47 40.45 | 2.2703 18 36 2.5 ' 
20 49 56.47 | 2.2638 18 23 53.4 | 
20 §2 12.11 | 2.2875 18 1x 38.7 
20 54 27.37 | 2.2511 17 59 18.4 
20 56 42.24 | 2.2448 17 46 52.6 
20 58 56.74 | 2.2385 17 34 21.4 
21 1 10.86 | 2.2323 17 21 44.9 
2I 3 24.61 | 2.2261 17 9 3-2 
2I § 37-99 | 2.2199 16 56 16.4 
21 7 51.00 | 2.2138 16 43 24.7 
21 10 3.65 | 2.2077 16 30 28.0 
2I 12 15.93 | 2.2017 16 17 26.5 
21 14 27.85 | 2.1957 16 4 20.3 
21 16 39.42 | 2.1898 1§ 51 9.5 
21 18 50.63 | 2.1839 1§ 37 54-2 
2% 2% 1.49 | 2.178: IS 24 34-4 
21 23 12.00 | 2.1723 1§ Ir 10.3 
21 25 22.17 | 2.1666 | 14 57 42.0. 
21 27 31.99 | 2.1609 14 44 9.5 
21 29 41.48 | 2.1553 |S. 14 30 32.9 
MONDAY 20. 
2X 31 50.63 | 2.2498 [S. 14 16 52.4 
2I 33 59-45 | 2.2443 14 3 8.0 
21 36 7.94 | 2.1388 13 49 19.8 
at 38 16.11 | 2.2334 13 35 27-9 
2I 40 23.95 | 2.2281 13 21 32.4 
2I 42 31.48 | 2.1228 13 7 33-4 
21 44 38.69 | 2.1176 12 §3 31.0 
21 46 45.59 | 2.1135 I2 39 25.3 
21 48 52.19 | 2.1074 I2 25 16.3 
21 50 58.48 | 2.1023 12 1I 4.1 
2I 53 4.47 | 2.0974 Ir 56 48.9 
2I §5 10.17 | 2.0926 Il 42 30.7 
21 57 15.58 | 2.0878 rr 28 9.6 
2I 59 20.70 | 2.0830 Il 13 45.7 
22 I 25.54 | 2.0783 10 §9 19.1 
22 3 30.10 | 2.0737 IO 44 49.9 
22 5§ 34.38 | 2.0691 10 30 18.2 
22 7 38.39 | 2.0647 IO I5 44.0 
22 Q 42.14 | 2.0602 Io I 7.4 
22 II 45.62 | 2.0558 9 46 28.5 
22 13 48.84 | 2.0516 9 31 47-4 
22 15 51.81 | 2.0474 917 4.1 
22 17 54.53 | 2-0433 9 2 18.8 
22 19 57.00 | 2.0392 8 47 31.6 
22 21 59.23 | 2.0352 [S. 8 32 42.5 


11.4 
31 Boi 
11r.g 
13.006 
13.103 
12.598 
12.32 
12.38 
12.455 
13.504 
12.643 
12.738 
12.821 
12.93 
12.955 
13-064 
13.142 
13.28) 
13-293 
13.366 
13-477 
13.997 
13.574 
13.643: 





13.708 
13.77% 
13.8 

13 Sys 
13-934 
14.018 
14.068 
14.123 
14.177 


14.278 
14.377 
14.375) 
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Diff. Diff. Diff. Diff. 

Jour. Right Ascension.| for Declination. for our./Right Ascension.| for Declination. for 
x Min. 1 Min. t Min. t Min. 

TUESDAY 21. THURSDAY 33. 

hm s s oof lm ” hms 8 eo # « ” 
© | 22 2% 59.23 | 2.0352 |S. 8 32 42.5 | 14.8339 © | 23 56 26.44 | 1.9277 IN. 3 3017.2 | 14.833 
1] 22 24 1.22 | 2.0313 8 17 51.6 | 14.862 3 | 23 58 22.09 | 1.9272 3.45 6.4 | 14.806 
2 | 22 26 2.98 | 2.0274 8 2 59.0 | 14.891 2 © 0 17.71 | 1.9267 3 59 53-9 | 124.777 
3.1 22 28 4.51 | 2.0236 748 4.7 | 14.918] 3 | © 2 13.30 | 1.9263 4 14 39.6 | 14.747 
4 | 22 30 5.81 | 2.0199 733 8.9 | 14-942 4 © 4 8.87 | 1.9260 4 29 23.5 | 14.716 
5 | 22 32 6.go | 2.0163 7 18 11.7 | 14.966] 5 © 6 4.42 | 1.9258 444 5.5 | 14.683 
6 | 22 34 7-77 2.0128 7 3.13.0 | 14.989] 61 © 7 509.96 | 1.9256 4 58 45.5 | 14.650 
7 | 22 36 8.43 | 2.0093 6 48 13.0 | ts.c10of 7 | © 9 55.49 | 1.9254 § 13 23.5 | 34.617 
8 | 22 38 8.88 | 2.0058 6 33 11.8 | ts.030f 8 | oO 11 51.01 | 1.9253 5 27 §9-5 | 14-583 
9 | 22 40 9.13 | 2.0024 618 9.4] 15.0468§ 9 | © 13 46.53 | 1.92353 5 42 33-4 | 14.546 
Io | 22 42 9.17 | 1.9991 6 3 6.0] 15.066] 10 | © I5 42.05 | 1.9253 5 57 §.0| 14.508 
11 | 22 44 9.02 | 1.9960 5 48 1.5 | 15.083 9 11 © 17 37.57 | 1.9254 6 If 34.4 | 14.472 
12 | 22 46 8.69 | 1.9929 5 32 §6.1 | 15.097 12 | © 19 33.10 | 1.9256 6 26 1.5 | 14.432 
13 | 22 48 8.17 | 1.9898 5 17 49.9 | ts.110 9 13 © 21 28.64 | 1.9258 6 40 26.2 | 14.392 
14 | 22 50 7.46 | 1.9868 5 2 42.9 | 15.122] 14 © 23 24.20 | 1.9262 6 54 48.5 | 14.351 
15} 22 §2 6.58 | 1.9839 447 35-2 | 15.133 15 | © 25 19.78 | 1.9266 7 9 8.3 | 14.308 
16 | 22 54 5.53 | 1-981: 4 32 26.9 | 15.143 16 | © 27 15.39 | 1.9270 7 23 25.5 | 14.265 
17 | 22 56 4.31 | 1.9783 4 17 18.1 | 15.151 17 © 29 I1.02 | 1.9274 7 37 40.1 | 14.222 
18 | 22 58 2.92 | 1.9756 4 2 8.8 | 15.158] 18 | © 3x 6.68 | 1.9279 7 51 §2.1 | 14.177 
19 | 23. © 1.38 | 1.9730 3 46 59.1 | 15.1649 19 | © 33 2.37 | 2-928 8 6 1.3 | 14.131 
20 | 23 1 59.68 | 1.9704 3 3% 49.1 | 15.169] 20 | © 34 58.10 | 1.9202 8 20 7.8 | 14.08% 
21 | 23 3 §7-83 | 1.9679 3 16 38.8 | 15.173 | ax © 36 53.87 | 1.9299 8 34 11.4 | 14.037 
22 | 23 5§ 55.83 | 1.96ss 3 1 28.3 | 15.176] 22 © 38 49.69 | 1.9307 8 48 12.2 | 13.988 
23 | 23 7 53-69 | 1.0632 |S. 2 46 17.7 | 15.1771 23 © 40 45.55 | 1-9315 IN. g 2 10.0 | 13.938 

WEDNESDAY 22 FRIDAY 24. 

) | 23. 9 §1.41 | 1.9609 |S. 2 3x 7.4 | 15.176] © | © 42 41.47 | 1.0324 IN. 9 16 4.8 | 13.887 
I+ 23 EI 49.00 | 1.9588 215 56.6 | 15.175] 1 © 44 37-44 | 1.9333 9 29 56.5 | 13.836 
2 | 23 13 46.46 | 1.9567 2 © 46.1 | 15.1739 2 © 46 33.47 | 1-9343 9 43 45.1 | 13.784 
3 | 23 15 43-80 | 1.9546 I 45 35-8 | 15.1607 3 © 48 29.56 | 1.9353 9 57 30.6 | 13.732 
4 | 23 17 41.01 | 1.9526 I 30 25.8 | 15.1649 4 | © 50 25.71 | 1.9364 Io 11 12.8 | 13.677 
§ | 23 19 38.11 | 1-9507 E X5 16.1 | 15.158 5 O §2 21.93 | 1.9376 IO 24 §1.8 | 13.622 
6 | 23 21 35.10 | 1.9488 ro 6.8) 15.152] 6] © 54 18.22 | 1.9388 10 38 27.4 | 13.565 
7 | 23 23 31.97 | 13-9470 © 44 57-9 | 15.2431 7 © §6 14.58 | 1.9400 IO 51 59.6 | 13.508 
8 | 23 25 28.74 | 1.9484 © 29 49.6 | 15.133] 8 © 58 I1.02 | 1.9413 Il § 28.3 { 13.450 
9 | 23 27 25.42 | 1-9438 |S. 0 14 41.9 | 15.123] 9 lL O 7.54 | 1.9427 11 18 53.6] 13.392 
lo | 23 29 22.00 | 1.9422 IN. © © 25.2 | 15.112] 10 | I 2 4.14 | 1.9442 II 32 15.3 | 13.332 
IX | 23 3x 18.48 | 1.9407 © 15 31.6 | 15.099 | 11 I 4 0.83 | 1.9456 Il 45 33-4 | 13.272 
12 | 23 33 14.88 | 1.9393 © 30 37.1 | 15.085 J 12 I § 57-64 | 1.9471 II 58 47.9 | 13.220 
13 | 23 35 11.20 | 1.9380 © 45 41.8 | 15.070] 13 I 7 54.48 | 1.9486 12 11 §8.6 | 13.148 
14 | 23 37 7-44 | 1.9368 I 0 45.§ | 15.053 | 14 I Q 51.44 | 1.9502 12 25 5.6 | 13.084 
1§ | 23 39 63.61 | 12-9356 I 15 48.2 | rs.037] 15 I 11 48.50 | 1.9518 12 38 8.7 | 13.020 
16 | 23 40 59.71 | 1.9344 I 30 49.9 | xs.o19 | 16 I 13 45.66 | 1.9536 |) 12 51 8.0 | 12.956 
17 | 23 42 55.74 | 1.9333 I 45 50.5 | 14-999 f 17 I 15 42.93 | 1.9583 13 4 3.4 12.890 
1B | 23 44 51.71 | 2.9323 2 0 49.8 | 14.9787 18 I 17 40.30 | 1.9571 13 16 54.8 | 12.823 
19 | 23 46 47.62 | 1.9313 2 15 47.9 | 14.957 19 I 19 37.78 | 1.9588 13 29 42.2 | 12.756 
20 | 23 48 43.47 | 1.9305 2 30 44.6 | 14.934 20 | I 21 35.37 | 1-9608 13 42 25.5 | 12.687 
21 | 23 50 39.28 | 1.9297 2 45 40.0 | 14.912 J 21 L 23 33.07 | 1.9627 13 55 4.6] 12.618 
22 | 23 §2 35.04 | 1.9290 3. © 34.0 | 14.887 J 22 I 25 30.89 | 1.9647 14 7 39.6 | 12.548 
23 | 23 §4 30.76 | 1.9283 3 15 26.4 | 14.860 23 I 27 28.83 | 1.9667 14 20 10.3 | 12.477 
24 | 23 56 26.44 | 1.9277 IN. 3 30 17.2 | 14.8331 24 | I 29 26.89 | 1.9688 IN. 14 32 36.8 | 12.405 
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SEPTEMBER, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Diff. | 


for 
1 Min. 


SATURDAY 25. 


m °s s °° 
29 26.89 | 1.9688 IN. 14 32 36.8 
31 25.08 1.9708 14 44 58.9 
33 23-39 | 197299] 14 57 16.7 
35 21.83 1.975% 15 9 30.0 
37 20.40 | 1.9773 15 21 38.8 
39 19.10 | 1.9795 1§ 33 43-1 
Al 17.94 | 1.9818 15 45 42.8 
43 16.92 1.9842 1§ 57 37-9 
45 16.04 | 1.9865 16 9 28.3 
47 15.30 | 1.9888 16 21 14.0 
49 14.70 | 1.9912 16 32 54.9 
§I 14.25 | 1.9937 16 44 30.9 
53 13-94 | 1-9962 16 56 2.1 
55 13.78 | 1.9987 17 7 28.4 
57 13.78 | 2.0012 17 18 49.7 
59 13-93 | 2.0037 17 30 6.0 
I 14.23 | 2.0063 17 41 17.2 
3 14.69 | 2.0090 17 §2 23.3 
5 15.31 | 2.0136 18 3 24.3 
7 16.08 2.0142 18 14 20.1 
Q 17.01 | 2.0169 18 25 10.6 
I1 18.11 | 2.0197 18 35 55.8 
13 19.37 | 2.0224 18 46 35.7 
15 20.80 | 2.0252 .N. 18 57 10.2 
SUNDAY 26. 
17 22.39 | 2.0279 IN. 19 7 39-3 | 
19 24.15 | 2.0307 19 18 2.9 
21 26.07 | 2.0335 19 28 21.0 
23 28.17 | 2.0364 19 38 33-5 
25 30.44 | 2.0392 1g 48 40.4 
27 32.87 | 2.0420 Ig 58 41.6 
29 35.48 | 2.0449 20 8 37.1 
31 38.26 | 2.0478 20 18 26.9 | 
33 41.21 | 2.0507 20 28 10.9 
35 44-34 | 2.0536 20 37 49-1 
37 47-64 | 2.0565 20 47 21.4 
39 51.12 | 2.0594 20 * 47. 8 
41 54.77 | 2.0623 21 
43 58.60 | 2.06s3 a1 +s 22. Ps 
46 2.61 | 2.0683 21 24 31.1 
48 6.79 | 2.0712 2I 33 33-4 
50 11.15 | 2.0741 21 42 29.6 
52 15-68 | 2.0770 2I 5x 19.6 
54 20.39 | 2.0800 22 0 3.5 
56 25.28 | 2.0830 22 8 41.1 
58 30.35 | 2.0859 22 17 12.4 
© 35.59 | 2.0888 22 25 37-4 
2 41.01 | 2.0918 22 33 56.1 
4 46.60 | 2.0947 22 42 8.3 
6 52.37 | 2.0976 IN. 22 50 14.1 








1 12.033 
' £2.987 
: 11.879 
| 11.801 


11.722 
11.641 
| 11.560 
| 11.479 
11.397 
| ¥1.3%3 
11.239 
12.144 
| II.059 
10.973 
10.886 
| 10.798 
" 10.709 
| 10.620 
| 10.§30 


10.439 
10.347 
10.355 
10.162 
| 10.068 
| 9-973 

9.878 
| 9.782 
| 9.685 

9.587 
| 9-489 
S| 9-391 
| 9.292 





9-190 

9-089 

8.987 
| 8.885 
8.782 
8.679 
8.574 
8.469 
8.364 
8.258 
8.150 
8.043 
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Right Ascension.| for | Declination. 
x Min. 
MONDAY 27. 
hm is 8 | . fo" 
3 6 §2.37 | 2.0976 N. 22 50 14.1 
3 8 58.31 2.1005 22 58 13-4 | 
3 I 4.43 | 2.1034 23 6 6.3 | 
3 13 10.72 | 2.1063 23 13 52.6 
3 1§ 17-19 | 2.1092 23 21 32-3 
3.17 23.83 | 2.1201 2329 5-4 
3 19 30.64 | 2.1149 23 36 31.8 
3 21 37.62 | 2.11278 23 43 51-5 
3 23 44-77 | 2.1206 23 51 4-5 
3 25 §2.09 | 2.1234 | 23 §8 10.7 
3 27 59-58 | 2.1262 24 § 10.1 
3.30 7.23 | 2.1289 2412 2.7 
3 32 15.05 . 2.1317 24 18 48.4 
3 34 23.03 | 2.1346 | 24 25 27.2 
3 30 31.18 | 2.1372 | 24 31 59.1 
3 38 39-49 | 2.1398 24 38 24.0 
3 40 47.96 | 2.1424 24 44 41.9 
3 42 §6.58 | 2.1450 24 50 52.8 
3.45 5-36 | 2.2477 24 56 56.6 
3 47 14.30 | 2.1503 325 2 §$3-3 
3 49 23.39 | 2.1528 25 8 42.9 
3 SI 32.63 | 2.1853 25 14 25.3 
3 53 42.02 | 2.1577 25 20 0.6 
3 55 51-55 ; 2.1601 IN. 25 25 28.7 
TUESDAY 28. 

3 58 1.23 | 2.1625 IN. 25 30 49-5 
4 OT1.05 | 2.1649 25 36 3.0 
4 2 21.02 | 2.1672 25 41 9.3 
4 4 31.32 | 2.1695 25 46 8.3 
4 6 41.36 | 2.2717 25 50 59.9 
4 8 51.73 | 2.1739 | 25 55 44-1 
4 II 2.23 | 2.1761 26 0 20.9 
4 13 12.86 | 2.1782 26 4 50.3 
4 15 23.62 | 2.1803 26 9 12.3 
4 17 34.50 | 2.1823 26 13 26.7 
4 19 45.50 | 2-1843 | 26 17 33-7 
4 21 56.62 | 2.1863 26 21 33.2 
4.24 7.86 | 2.1882 26 25 25.1 
4 26 19.21 | 2.1907 26 29 9.5 
4 28 30.67 | 2.1918 26 32 46.3 
4 30 42.23 | 2.1936 26 36 15.5 
4 32 53.90 | 2.1953 | 26 39 37-1 
435 5-67 | 2.1970 26 42 51.0 
4 37 17-54 | 2.1986 | 26 45 57.3 
4 39 29.50 | 2.2002 26 48 55.9 

. 4 41 41.56 | 2.2017 26 51 46.8 
4 43 53-70 | 2.2030 26 54 30.0 
446 5.92 | 2.2044] 26 57 5.5 
4 48 18.23 | 2.2058 26 59 33-2 
4 50 30.62 | 2.2071 IN.27 I 53.2 


| 
{ 


4 


Sl 
——— 


A 


5.538 


5.286 
5-165 
5.044 
4-922 
4-798 
4-675 
4-552 
4438 
4-303 | 
a. 
4.084 
3.928. 
3-83, 
3.677 ! 
3-55 
3-433 
3.296 | | 
3.168 | 
3.041 
2.913 
2.7% 
2.656 
2.537 
2.398 
3.368 





XIT. SEPTEMBER, 1915. 109 
GREENWICH MEAN TIME. 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 


















































| Diff. Diff. iff. Diff. 
jour. Right Ascension.| for Declination for our.|Right Ascension.| for Declination. for 
1 Min. 1 Min r Min. 1 Min. 
WEDNESDAY 29. FRIDAY, OCTOBER 1. 
| h m 8 s ! e , ” “" hm s | s r) ) ” ” 
0} 4 §0 30.62 | 2.2071 'N.27 1 53.2 | 2.268} © | 6 36 48.05 | 2.1994 'N. 26 19 54.5 | 4.004 
I 4 52 43.08 | 2.2083 | 27 4 5-4] 2.139 | 
2 4 54 55-62 2.2095 27 6 9-9 | 2.070 
3. 457 8.22 | 2.2106 27 8 6.6 | 1.880 
4 459 20.89 | 2.2117. 27 9 55.5 | 1-749 
5 § X 33-62 | 2.2126, 27 11 36.5 | 1.628 
6 § 3 46.40 | 2.2135 27:13 9.7 | 1.488 
7 5 5§ 59-24 ne 27 14 35-1 | 1-358 
8 5 8 12.13 J} 2.2152 27 15 §2.6 | 1.227 
ce) § 10 25.07 | 2.2160 27 17 2.3 | 1.096 
Io) §: 12 38.05 | 2.2167 27 18 4.1 | 0.964 
Il | § 14 51.07 | 2.2173 27 18 58.0 0.833 
12 5 17 4-12 2.2178 27 19 44.1 | 0.702 
3! § I9 17.2% 2.0184 27 20 22.3 | 0.571 
14, § 21 30.33 2.2188| 27 20 52.6 | 0.439 
15 5 23 43-47 | 2.2192 27 21 15.0 | 0.308 
16, § 25 56.64 | 2.2196 27 21 29.5 | 0.176 PHASES OF THE MOON. 
$ | § 28 9.82 | 2.2198 27 21 36.1 |+0.044 
18 5§ 30 23.01 | 2.2200 27 21 34.8 |-0.087 
19 | 5 32 36.22 2.2202 27 21 25.6 | o.a19 
20 i § 34 49-44 | 23.2203 27 21 8.5 0.351 
21] § 37 2.66 | 2.2203 27 20 43.5 | 0.483 doh m 
22 | § 39 15.88 | 2.2203 27 20 10.6 | 0.6% | @ Last Quarter. . . Sept. 1 2 56.6 
23.1 § 41 29.09 | 2.2202 |N. 27 19 29.8 | 0.746 @ NewMoon ...... 8 22 52.7 
THURSDAY 30. >) First Quarter. . . . . . 15 19 21.3 
° § 43 42.30 | 2.2201 [N. 27 18 41.1 0.878 O Full Moon se 6 6 6 e622 BI 35.2 
I § 45 S$5-§0 | 2.2198 27 17 44-4 | 1t.o1re ok ew ek ee 
2 5 48 8.68 2.2195 27 16 39-9 C Last Quarter 39 2% 44.3 
3 | § 50 21.84 | 2.2192 27 15 27.5 
4] 5,52 34-98 | 2.2188 27 14 7.2 
5 | 5 54 48.09 | 2.2183 27 12 38.9 
61 5 57 1.18 | 2.2279 27 11 2.8 
71 § $9 14.24 | 2.2173 27 9 18.8 
8] 6 1x 27.26 | 2.2167 27 7 27.0 
9| 6 3 40.24 | 2.2160 | 27 5§ 27.3 
1o| 6 5§ 53-18 | 2.2153 27 3.19.7 
Ir] 6 8 6.07 | 2.2145 27 I 4.3 
12' 6 10 18.92 | 2.2137 26 58 41.0 
13 {| © 12 31.71 | 2.2128 26 56 9.9 
1$ | 6 14 44.45 | 2.2118 26 53 31.0 
15, 6 16 57.13 | 2.2108 26 50 44.3 


16] 6 19 9.74 | 2.2097 26 47 49.8 
7 6 21 22.29 | 2.2086 26 44 47.5 


a, 





18 | 6 23 34.77 | 2-2074 26 41 37.4 
19 | 6 25 47.18 | 2.2062 26 38 19.6 
20 | 6 27 59.51 | 2.2049 26 34 54.0 
21.1 6 30 11.77 | 2.2037 26 31 20.7 
22 | 6 32 23.95 | 2.2023 26 27 39.7 
23 | 6 34 36.04 | 2.2008 26 23 50.9 








24 | 6 36 48.05 | 2.1994 IN. 26 19 54.5 


110 


Day of 
the 
Week. 


Fri. 
Sat. 
SUN. 


Mon. 
Tues. 
Wed. 


Thur. 
Sat. 


SUN. 
Mon. 
Tues. 


Wed. 
Thur. 
Fn. 


Sat. 
SUN. 
Mon. 


Tues. 
Wed. 
Thur. 


Fri. 
Sat. 


SUN. 


Mon. 
Tues. 
Wed. 


Thur. 
Fri. 
Sat. 
SUN. 


Mon. 


Day of the 
Month. 


Av we mw 


CON 


10 
Il 
12 


13 
14 
15 


16 


17 
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20 
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25 
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OCTOBER, 1915. 


AT GREENWICH APPARENT NOON. 


Apparent Right 
Ascension. 


hm ss 
I2 26 29.58 
12 30 6.77 
12 33 44.28 


I2 37 22.10 
1241 0.28 


12 44 38.83 


12 48 17.76 
12 §1 57-09 
I2 55 36.83 


I2 59 17.01 
13 2 57-63 
13 6 38.72 


13 10 20.28 
1314 2.33 
13.17 44-90 


13 21 27.98 
13 25 11.62 
13 28 55.82 


13 32 40.60 
13 36 25.98 
13 40 11.99 


13 43 58.64 
13 47 45.95 
13 51 33.95 


13 55 22.64 


13 59 12.04 
14 3 2.18 


14 653.06 
14 10 44.71 
14 14 37.14 
14 18 30.35 


14 22 24.37 





THE SUN’S 


S. 2 51 52.0 


3 15 10.6 
3 38 27.3 


4 I 41.6 
4 24 53-2 
4 48 


511 
5 34 7.8 
557 4.6 


6 19 56.7 
6 42 43.7 
7 § 25-2 


728 0.9 


7 59 30-3 
8 12 53.0 


835 8.7 
8 57 17.0 
9 19 17.6 


9 4I 10.0 
IO 2 54.0 
10 24 29.2 


10 45 55-1 
Il 711.4 
11 28 17.8 


II 49 13.9 
I2 9 59.3 
12 30 33.5 


I2 50 56.3 
IZ 11 7.1 
133% 5-7 
13 50 51.6 


9-768 [5.14 10 24.3 


Diff. for Apparent Decli- | Diff. for 


x Hour. 





—58.31 
58.24 
58.15 


—58.04 
57-92 
57-78 


—57-63 
57-46 
57-27 


—57.06 
56.84 
56.61 


—56.36 
56.09 
55.80 


55-50 
55-19 


34-51 
54-15 
53-77 


—53-38 
52.97 
52-55 


—§2.1I 
51.66 


§1.19 


—50.70 
50.20 
49.68 
49-14 


—48.58 


Semidiam- 


16 0.55 
16 0.82 


16 1.09 


16 1.36 
16 1.63 
16 1.90 


16 2.18 
16 2.46 
16 2.73 


16 3.01 


16 3.57 


16 3.85 
16 4.13 
16 4.41 


16 4.70 
16 5.27 


16 5.54 
16 5.81 
16 6.08 


16 6.35 
16 6.62 
16 6.88 


16 
16 
16 


ro ee 
GER 


16 
16 
16 
16 


N GQ GOO) 


gO MOON SN 
Af tO 


\O 
x) 


Sidereal 


Time of E 


Semidi- 

ameter 

Passing 
M 


e 
ridian. 





8 
64.27 
64.31 
64.36 


64.41 
64.46 
64.51 


64.57 
64.63 
64.69 


64.76 
64.83 
64.90 


64.97 
65.05 
65.13 


65.21 


65.29 
65.38 


65-47 
65.56 
65.65 


65-75 
65.85 


65.95 


66.05 
66.15 
66.26 


66.36 


66.47 
66.58 
66.69 


66.80 


m 

10 1.75 
10 21.06 
10 40.06 


10 58.73 
11 17.06 
II 35.02 


II 52.60 


12 9-77 
12 26.53 


12 42.86 


12 58.75 
13 14.18 


13 29.13 
13 43-59 
13 57-54 


14 10.97 
14 23.86 
14 36.18 


14 47.92 
14 59.06 
15 9.58 


15 19.45 
15 28.67 


15 37.21 


15 45.06 
1§ 52.18 


15 58.58 


16 4.24 
16 9.13 
16 13.25 
16 16.58 


16 19.11 





— 





Norg.—The mean time of semidiameter passing the meridian may be found by subtracting o.18 from the sidereal 
time. 
The sign — prefixed to the hourly change of declination indicates that south declinations are increasing. 
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Apparent Right 
Ascension. 


h m 8 


I2 26 31.09 


I2 30 8.34 
12 33 45-89 


12 37 23-77 
I2 41 2.00 


12 44 40.59 


12 48 19.56 
I2 51 58.94 
12 55 38.73 


12 59 18.96 
13. 2 59.62 
13. 6 40.75 


13 10 22.36 
13 14 4-45 
13 17 47.06 


13 21 30.18 
13 25 13.86 
13 28 58.09 


13 32 42.91 
13 36 28.33 
13 40 14.38 


13 44 1.06 
13 47 48.40 
13 51 36.42 


13 55 25-14 
13 59 14.57 
14 3 4.74 


14 6 55.65 
14 10 47.32 
14 14 39.76 
14 18 32.99 


14 22 27.02 


OCTOBER, 1915. 
AT GREENWICH MEAN NOON. 





, 3 15 20.7 





252 1.7 


3 38 37-7 


4 I §2.3 
425 4-1 
4 48 12.9 


5 11 18.1 
5 34 19.4 
5 57 16.4 


620 8.8 
6 42 56.0 
7 § 37-7 


7 28 13.5 
7 5° 43-1 
8 13 6.0 


8 35 21.8 


8 57 30.2 
9 19 30.9 


9 41 23-5 
Io 3 7:5 
10 24 42.8 


10 46 8.7 
Il 7 25.1 
Ir 28 31.5 


II 49 27.6 
I2 10 12.9 


I2 30 47.2 


I2 51 9.8 
13 II 20.6 
13 31 19.1 
1351 4-9 


9.768 S. 14 10 37.5 





57-97 


56.61 


—56.36 
56.09 
55-81 


55-5! 
55-19 


—54.51 
54-14 
53-70 


—53-38 
52.98 
52.55 


—§2.11 
51.66 
51.18 


—50.69 
§0.19 
49.67 
49-13 


—48.57 


m 8s 
10 1.89 
10 21.20 
10 40.20 


10 58.87 
II 17.20 
II 35.16 


II 52.74 
I2 9.9! 
12 26.68 


I2 43.01 
12 58.89 
13 14.32 


13 29.27 
13 43-73 
13 57.68 


14 I1.10 
14 23.98 
14 36.30 


14 48.04 
14 59.17 
15 9.68 


15 19.56 
15 28.77 
I§ 37-30 


15 45-14 
15 52-26 


15 58.65 


16 4.30 
16 9.18 
16 13.29 
16 16.62 


16 19.14 





0.810 


0.798 
0.785 


0.771 
0.756 


0.740 


0.724 
0.707 
0.689 


0.671 
0.652 
0.633 


0.613 
0.592 
0.570 


0.548 
0.525 
0.50% 


0.476 
0.451 
0.425 


0.398 
0.370 
0.341 


0.312 
0.282 
0.251 


0.219 
0.187 


0.155 
0.122 


0.088 


Notg.—The sesnidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign — prefixed to the hourly change of declination indicates that south declinations 


are increasing. 


lil 


hm (8 
I2 36 32.98 
I2 40 29.53 
I2 44 26.09 


12 48 22.64 
I2 52 19.20 
I2 56 15.75 


13 O 12.30 
13 4 8.86 
13 8 5.41 


13 12 1.96 
13 15 58.52 
13 19 §5-07 


13 23 51.62 
13 27 48.18 
13 31% 44-73 


13 35 41.29 
13 39 37-84 
13 43 34-40 


13 47 39.95 
13 51 27.50 
13 55 24.06 


13 59 20.61 
14 3 17-17 
14 7 13.72 


14 II 10.28 
14 15 6.83 
14 19 3-39 


14 22 59.94 
14 26 56.50 
14 30 53-05 
14 34 49.61 


14 38 46.16 
Diff. for 1 Hour, 


+9?.8s6s. 
(Table LII.) 
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Day of the 
Month. 
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Nore.—The longitudes in the column 4 are referred to the true equinox of their own date, while 
thosein the column’ are referred to the mean equinox of the beginning of the Besselian 





OCTOBER, 1915. 


AT GREENWICH MEAN NOON. 


THE SUN’S 






True Longitude. 


Day of the 
Year. 


HNW HAH 


= 


59 
59 


59 
59 


58 
58 


58 
58 


58 


58 


fictitious year. 


NAN 


I 29.4 
I 


32.0 


57-5 
3.1 


38.6 
15.8 
55.0 


36.0 
19.0 
4.1 


51.2 
40.3 
31. 


25.0 
20.5 
18.3 
18.2 


20.2 


149.51 
149.69 
149.78 
149.87 
149.96 


150.05 


150.14 


Latitude. 


+ 0.27 
0.17 
+0.05 


— 0.08 
0.22 


0.35 


—0.45 
0.53 
0.59 


— 0.63 
0.64 
0.61 


—0.55 
0.46 


0.34 


—0.21 
— 0.08 
+0.05 


+0.18 
0.29 


0.37 


+0.43 


0.47 
0.48 


+0.46 
0.42 
0.36 


+0.27 
0.17 
+0.06 


— 0.07 


— 0.20 


Logarithm of the |_.- 
Radius Vector of |Difl-f 


the Earth. 


a 


0.000 4312 | 


0.000 3092 
0.000 1869 


0.000 0643 
9-999 9413 
9.999 8178 


9.999 6937 
9.999 5691 
9.999 4439 


9.999 3182 
9.999 1919 
9.999 0653 


9.998 9384 
9.998 8115 
9.998 6847 


9.998 5582 
9.998 4322 
9.998 3068 


9.998 1823 
9.998 0587 
9.997 9361 


9.997 8146 
9.997 6943 
9.997 5752 


9.997 4572 
9.997 3404 
9.997 2248 


9.997 1102 
9.996 9968 
9.996 8844 
9.996 7729 


9.996 6623 








1 Hour 


Oo wovovoo 0900 000 


—9".8296. 
(Table II.) 


Ill 


Mean Time of 
Sidereal Noon. 


59 
55 
5! 


47 
43 
39 


35 
31 
27 
23 


19 41.8 

































Vy. OCTOBER, 1915. 113 

GREENWICH MEAN TIME. 

THE MOON’S 

SEMIDIAMETER. HORIZONTAL PARALLAX. UPPER TRANSIT. | AGE. 
Midnight. | Noon. | got | Midnight. | Diff. for | Meridian of | Dif. for | Noon, 
a on oe e on oe h m m d 
14 55.0 | 54 28.20 | +0.777 | 54 38.81 | +o.990 | 18 37.9 | 2.07 | 22.0 
1§ 2.8154 51.94] 1.196 |55 7.46] 1.388 | 19 26.8 | 2.01 | 23.0 
15 13.0 [55 25.19 | 1.564 | 55 44.92 1.720 | 20 14.3 | 1-95 | 24.0 
1§ 25.1 [56 6.38] +1.851 | 56 29.23 | +1.951 J 21 0.5 | 1.91 | 25.0 
15 38.2 [56 53.08 | 2.018 | 57 17.51 | 2.047 | 21 46.3] 1.91 | 26.0 
15 51.5 157 42.04| 2.034 | 58 6.15] 1.978 [| 22 32.5 | 1.95 | 27.0 
16 3.7 | 58 29.33 | +1-878 | 58 51.06 | +1.736 | 23 20.2 | 2.04 | 28.0 
16 13.8 [59 10.84| 1.554 | 59 28.21 | 1.336 d . . | 29.0 
16 21.0 | 59 42.80| 1.091 | 59 54.32] 0.826 | 0 10.7] 2.18 0.6 
16 24.6 [60 2.59] +0.550 | 60 7.52 | +0.272 I 5.0] 2.35 1.6 
16 24.6 [60 9.15 | +0.002 | 60 7.63 | -0.251 | 2 3.5 | 2.52 2.6 
16 21.5 [60 3.20, —0.483 | 59 56.13| 0.691 | 3 5.6 | 2.63 3.6 
16 15.8 | 59 46.74 | 0.868 | 59 35.43 | -1.012 | 4 9.2 | 2.64 4.6 
16 8.5 }59 22.56] 1.128 | 59 8.47| 1.215 | 5 11.6] 2.54 5.6 
16 0.2 158 53.49| 1-277 | 58 37.90] 1.317 | 6 10.6 | 2.37 6.6 
15 51.4 | 58 21.95 | —1-339 | 58 5.81 | —1.349 | 7 5.0 | 2.18 7.6 
1§ 42.6 [57 49.63 | 1.346 | 57 33-55] 1-333 | 7 55-1 | 2.00 | 8.6 
15 34.0 157 17.65 | 1.317 | 57 1.96] 1.298 | 8 41.7 1.88 9.6 
15 25.6 | 56 46.50 | —1.277 | 56 31.32 | —1.252 | 9 26.0] 1.81 | 10.6 
1§ 17.6 156 16.46] 1.224 | 56 1.95] 1.194 J} 10 9.2] 1.79 | 11.6 
15 10.1 [55 47.81 | 1.162 | 55 34.09| 1.123 | 10 52.3 | 1.81 | 12.6 
15 3-0 | 55 20.88 | -1.077 | 55 8.27] —1.023 | 11 36.3 | 1.86 | 13.6 
14 56.8 [54 56.37] 0.959 | 54 45.29| 0.885 [ 12 21.9] 1.94 | 14.6 
14 51.6 154 35.19] 0.797 | 54 26.22| 0.696 [13 9.4] 2.02 | 15.6 
14 47.8 | 54 18.53 | —0.582 | 54 12.30| -0.454 | 13 58.7 | 2.08 | 16.6 
14 45-8154 7.70] —0.311 | 54 4.90| -0.155 | 14 49.3 | 2.12 } 17.6 
14 45.9154 4.04] +to.014 | 54 5.28] +0.195 | 15 40.1 | 2.10 | 18.6 
14 48.4154 8.75 | +0.385 | 54 14.56 | +0.585 | 16 30.2 | 2.06 | 19.6 
14 53-6 154 22.81 | 0.791 | 54 33.55 | 1-000 117 18.9 | 2.00 | 20.6 
1§ 1.5 154 46.80| 1.208 [55 2.54] 1.414 [18 6.0] 1.92 | 21.6 
15 12.0 ] 55 20.71 | 1.612 | 55 41.19| 1.799 | 18 51.5 | 1.88 | 22.6 
15 24.8156 3.82] +1.969 | 56 28.35 | +2.115 119 36.3 | 1.86 | 23.6 
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Hour. Right Ascension. 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 





for Declination. 
| t Min 
FRIDAY 1. 
hm i  =°s8 s | ef 
6 36 48.05 | 2.1994 IN. 26 19 54.5 
6 38 59.97 | 2-1979 26 15 50.4 
6 41 11.80 | 2.1963 26 rr 38.7 
6 43 23-53 | 2-947 26 7 19.3 
6 45 35-16 | 2.1931 26 2 52.4 
6 47 46.70 | 2.1914 25 58 17.8 
6 49 58.13 | 2-187 | 25 53 35-7 
6 52 9.46 | 2.1879 25 48 46.0 
6 54 20.68 | 2.2862 25 43 48.7 
6 56 31.80 | 2.1843 25 38 44.0 
6 58 42.80 | 2.1824 25 33 31.8 
7 © 53.69 | 2.1805 25 28 123.1 
7 3 4-46 | 2.1786 25 22 44.9 
7 § 15.12 | 2.1767 25 17 10.3 
7 7:25.66 | 2.1746 25 11 28.4 
7 9 36.07 2.1735 25 5 39-1 
7 11 46.36 | 2.2705 24 59 42.4 
7 13 56.53 | 2.1684 | 24 53 38.4 
716 6.57 | 2.1663 24 47 27.1 
7 18 16.49 | 2.3642 24 41 8.6 
7 20 26.27 | 2.1619 24 34 42.8 
7 22 35.92 | 2.1598 24 28 9.8 
7 24 45-44 2.3576 24 21 29.5 
7 26 54.83 | 2.1553 IN. 24 14 42.1 
SATURDAY 2. 
7 29 «4.08 | 2.1531 [N. 24 7 47.6 
7 31 13.20 | 2.1508 24 © 46.0 
7 33 22.18 | 2.3485 23 53 37-3 
7 35 31.02 | 2.1462 23 46 21.5 
7 37 39-72 | 2-1438 | 23 38 58.7 
7 39 48.28 | 2.r415 23 3% 28.9 
7 41 56.70 | 2.1392 23 23 §2.2 
7 44 4.98 | 2.1368 23 16 8.6 
7 40 13.11 | 2.1343 23 8 18.1 
7 48 21.10 | 2.1320 23, O 20.7 
7 50 28.95 | 2.1297 22 52 16.5 
7 52 36.66 | 2.1273 22 44 5.5 
7 54 44.22 | 2.1248 22 35 47-7 
7 56 51.64 | 2.2224 22 27 23.2 
7 58 58.91 | 2.1200 22 18 52.0 
8 1x 6.04 | 2.1276 22 10 14.2 
8 3 13-02 | 2.3152 22 I 29.7 
8 5§ 19.86 | 2.1128 21 52 38.7 
8 7 26.56 | 2.1104 2I 43 41.1 
8 9 33-11 | 2.1080 21 34 37.0 
8 Ir 39.52 | 2.1056 aI 25 26.4 
8 13 45.78 | 2.1032 21 16 9.3 
8 15 51.90 | 2.1007 21 6 45.9 
8 17 57.87 | 2.0983 20 57 16.0 
8 20 3.70 | 2.0960 JN. 20 47 39.8 





on [| 
for fHour.'Right Ascension. 


x Min. 


4.004 
4.132 
4-259 
4-386 
4-S13 
4-639 
4-765 


4.892 | 


$.017 
5.341 
5.266 
$-39! 
$-515 
$s .638 
$-760 
5.883 
6.006 
6.127 
6.248 
6.369 
6.490 
6.611 
6.73% 
6.849 


6.968 
7.086 
7-204 
7-322 
7.438 
7-S54 
7.669 
7-784 
7-899 
8.013 
8.1297 
8.240 
8.352 
8.464 
8.575 
8.686 
8.796 
8.905 
9.014 
9.123 
9.231 
9-338 
9-444 
9-5S$1 
9.656 
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Diff. 
for Declination. 
t Min. 
SUNDAY 3. 

8 s 6 ? id 
3-70 | 2.0960 IN. 20 47 39.8 
9-39 | 32-0937 20 37 57-3 
14.94 | 2.0913 20 28 8.6 

20.35 | 2.0890 20 18 13.6 
25.62 | 2.0867 20 8 12.4 
30.75 | 2.0843 19 58 5-1 
35-74 | 2.0820 19 47 51-7 | 
40.59 | 2.0798 19 37 32-2 
45-31 | 2.0775 19 27. 6.7 
49-89 | 2.0753 1g 16 35.3 
54-34 | 2.073% 19 5 57:9 
58.66 | 2.0709 18 55 14.5 
2.85 | 2.0688 18 44 25.3 | 
6.91 | 2.0666 18 33 30.3 
10.84 | 2.0644 18 22 29.5 
14.64 | 2.0623 18 11 23.0 
18.32 | 2.0603 18 o 10.8 
21.88 | 2.0583 17 48 52.9 
25-31 | 2.0562 17 37 29-4 
28.62 | 2.0543 17.26 0.4 
31.82 | 2.0523 17 14 25.8 
34.90 | 2.0504 17. 2 45.8 
37-87 | 2.0485 16 5% 0.3 
40.72 | 2.0466 IN. 16 39 9.5 
MONDAY 4. 
43-46 | 2.0448 [N. 16 27 13.3 
46.09 | 2.0430 16 15 11.8 
48.62 | 2.0413 16 3 5.1 
51.05 | 2.0397 15 50 53-2 
53-38 | 2.0380 15 38 36.1 
55-61 | 2.0363 15 26 13.9 
57-74 | 2.0347 15 13 46.6 
59-78 | 2.0332 I§ 1 14.3 

1.72 | 2.0337 14 48 37.1 
3-58 | 2.0302 14 35 54-9 
5-35 | 2-0288 14 23 7-9 
7.04 | 2.0275 14 10 16.1 
8.65 | 2.0262 13.57 19.5 
10.18 | 2.0249 13 44 18.2 
11.64 | 2.0237 13 31 12.2 
13.02 | 2.0224 1318 1.6 
14.33 | 2.0213 13 4 46.4 
15.58 | 2.0203 12 §1 26.7 
16.77 | 2.0193 12 38 2.5 
17.89 | 2.0183 12 24 33-9 
18.96 | 2.0174 I2 Ir 0.9 
19.98 | 2.0165 II $7 23.7 

20.94 | 2.0356 II 43 42.2 
21.85 | 2.0248 It 29 56.5 
22.72 | 2.0142 IN. 11 16 6.6 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 





















| Diff. . Diff. 

four. Right Ascension.| for our./Right Ascension.| for Declination. for 
1 Min. 1 Min, r Min. 

TUESDAY s. THURSDAY 7. 

hm  =“s s hm 5s s eo Fo ” 
©} 9 58 22.72 | 2.0142 |N. rx 16 6.6 | 13.865] © | Ix 35 25.30 | 2.0556 |S. 0 49 5.0] x5.9%5 
I 10 60 23-55 | 232-0135 Il 2 12.7 | 13.932 I II 37 28.71 2.0582 r § 0.3 15.928 
2 | 10 2 24.34 | 2.0129 10 48 14.7 | 13.999f 2 | II 39 32.28 | 2.0609 I 20 56.4 | 15.940 
3 | 10 4 25.10 | 2.04123 10 34 12.8 | 14.065] 3 | II 41 36.02 | 2.0637 I 36 53.1 | 15.949 
4 | 10 6 25.82 | 2.0118 Io 20 6.9 | 14.1307 4] II 43 39.92 | 2.0665 I §2 50.3 | 15.958 
§ 10 8 26.52 | 2.0114 IO § 57-2 | 14.1939 5 | II 45 44.00 | 2.0695 2 8 48.0 | 15.965 
6 10 10 27.19 | 2.0110 9 51 43-7 | 14-287] 6 | rz 47 48.26 | 2.0725 2 24 46.1 | «5.97% 
7 | 10 12 27.84 | 2.0108 9 37 26.4 | 14.318 7 | 11 49 52.70 | 2.0755 2 40 44.5 | 15.975 
8 | 10 14 28.48 ' 2.0105 9 23 5-5 | 14.379] 8 | It 51 57.32 | 2.0786 2 56 43.1 | 15.978 
9 | 10 16 29.10 | 2.0103 9g 8 40.9] 14.440f 9 | IE 54 2.13 | 2.0838 3 12 41.8 | 15.979 
10 | 10 18 29.71 | 2.010 8 54 12.7 | 14.499] IO |] Ir 56 7.14 | 2.0852 3 28 40.6 | 15.979 
II | 10 20 30.32 | 2.0102 8 39 41.0 | 14.557] Ir | Ir 58 12.35 | 2.0886 3 44 39.3 | 15.977 
12 | 10 22 30.93 | 2-0102 8 25 §.9 | t4.613] 12 | 12 © 17.77 | 2.0920 4 © 37.8 | 15.973 
13 | 10 24 31.54 | 2.0102 8 10 27.4 | 14.670] 13 | 12 2 23.39 | 2.0955 4 16 36.1 | 15.968 
14 10 26 32.15 | 2.0103 7 §5 45-5 | 74-7325 § 14 | 12 4 29.23 | 2.0992 4 32 34.0 | 15.962 
15 10 28 32.78 | 2.0106 7 4 0.4 | 14.7787 15 | 32 6 35.29 | 2.1028 4 48 31.5 | 15.956 
16 | 10 30 33-42 | 2.0108 7 26 12.1 | 14.832] 16 | 12 8 41.57 | 2.1066 5 4 28.5 | ts.944 
17 | 10 32 34.07 | 2.0zz1 7 II 20.6 | 14.883] 17 | 12 10 48.08 | 2.1104 § 20 24.8 | 15.933 
18 | 10 34 34-75 | 2.015 6 56 26.1 | 14.934] 18 | 12 12 54.82 | 2.1243 5 36 20.4 | 15.920 
19 | 10 36 35-45 | 2.0119 6 41 28.5 | 14.985] 19 | 12 15 1.80 | 2.2283 5 52 15.2 | 15.906 
20 | 10 38 36.18 = 2.0124 6 26 27.9 | 15.033] 20 | 12 17 9.02 | 2.1224 6 8 9.1 | 15.890 
21 | 10 40 36.94 | 3.0130 6 It 24.§ | 15 08k | 21 | 12 19 16.49 | 2.1266 6 24 2.0] 15.873 
22 | 10 42 37.74 | 2.0137 5 56 18.2 | 15.128 22 | 12 21 24.21 | 2.1308 6 39 53-8 | 15.8s3 
23 | 10 44 38.58 | 2.0143 N. § 41 9.2 | 15.173 23 | 12 23 32.18 | 2.1350 |S. 6 55 44.4 | 15-832 


WEDNESDAY 6. FRIDAY 8. 


o | 10 46 39.46 | a.orst [N. 5 25 57.5 | 15.217] © | 12 25 40.41 | 2.1304 [S. 7 11 33.6 | 15.808 
tr | 10 48 40.39 | 2.0160 § 10 43.2 | i5.260 I | 12 27 48.91 | 2.1438 7 27 21.4 | 15.78% 
2 | t0 50 41.38 | 2.0170 4 55 26.3 | 15.302 2 | 12 29 57.67 | 2.1483 7 43° 7-7 | 15.758 
3] 1O 52 42.43 | 2.018 440 7.0 | 15.343] 3 | 12 32 6.70 | 2.1529 7 58 52.4 | 15.732: 
4 | TO 54 43-54 | 2-0190 4 24 45.2 | 15.383] 4 | 12 34 16.02 | 2.1576 8 14 35.4 | 15.702. 
§ | 10 56 44.71 | 2.0201 4 Q 21.1 | xs.4arf 5 | 12 36 25.61 | 2.1623 8 30 16.6 | 15.67r 
6 | 10 58 45.95 | 2.0213 3 53 54-7 | 15-488] 6 | 12 38 35.49 | 2.1671 8 45 55-9 | 15.638. 
7 | 1% © 47.27 | 2.0226 3 38 26.1 | 15.4949 7 | 12 40 45.66 | 2.1719 9 I 33-1 | 15.603. 
8} 11 2 48.66 | 2.0239 3.22 55.4 | 15-s29 8 | 12 42 56.12 | 2.2768 9 17 8.2 | 15.566. 
9} Ir 4 50.14 | 2.0254 3 7 22.6 | 15.563 9 | 12 45 6.88 | 2.1818 9 32 41.0 | 15.528 
10 | Ir 6 §1.71% | 2.0269 2 51 47.8 | 15.596] 10 | I2 47 17.94 | 2.1869 9 48 11.5 | 15.488 
Wx {| xr 8 53.37 | 2.028% 2 36 x1.1 | 15.627 IX | I2 49 29.31 | 2.1921 IO 3 39-5 | 15.445 
32 Ir io §§.12 | 2-030! 2 20 32.6 15.657 § 12 IZ 51% 40.99 | 2.1973 IO 19 4.9 | 15-402 
3 | 11 12 56.98 | 2.0318 2 4 52.3 | 15.686] 13 | 12 53 52.98 | 2.2025 10 34 27.7 | 15-357 
14 | 11 14 58.94 | 2.0336 I 49 10.3 | 15.7139 14 | 12 56 5.29 | 2.2078 IO 49 47.7 | 15.309 
I§ | IL 17 1.01 | 2.0354 I 33 26.7 | 15.739 f 15 | 312 58 17.92 | 2.2133 Ir 5 4.8] 15.260 
16 | IZ IQ 3-19 | 2.0373 I 17 41.6 | 15.7649 16 | 13 © 30.88 | 2.2188 II 20 18.9 | 15.209 
1Z II 2Ir §.49 | 2.0394 I 1 §§.0 | 25.788 § 17 | 13 2 44.17 | 2.2243 II 35 29-9 | 15.156 
18 |] 11 23 7.92 | 2.0415 o 46 7.1 | 15.809] 18 | 13 4 57-79 | 2.2298 II 50 37.6 | 15.10% 
1g II 2§ 10.47 | 2.0436 O 30 17.9 | t5.831f IO | 13 7 15.75 | 2.2355 12) § 42.0 | 1t5.045 
20 | 13 27 13.15 | 2.0458 IN. 0 14 27.4 | 15.851 20 | 13 Q 26.05 | 2.2412 I2 20 43.0 | 14.987 
22 It 29 15.97 | 32-0482 S. o 1 24.2 | 15.869 f 21 13 II 40.69 2.2469 12 35 40.4 | 14.927 
22 | 11 31 18.93 | 2.0506 © 17 16.9 | 15.886 f 22 | 13 13 55.68 | 2.2527 12 50 34.2 | 14.864 
23 II 33 22.04 | 2.053: O 33 10.5 | 15.901 J 23 13 16 11.02 | 2.2586 13 «55: «24.1 14-799 
24 | If 35 25.30 | 2.0556 |S. © 49 5.0] 15.9159 24 | 13 18 26.71 | 2.2645 JS. 13 20 10.1 | 14.733 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Right Ascension. 





Diff. 
for 
1 Min. 





Declination. 


SATURDAY 9. 


m s 
18 26.71 
20 42.76 
22 59.17 
25 15.94 
27 33-97 
29 59-57 
32 8.45 
34 26.70 
36 45.33 
39 4-33 
4l 23.72 
43 43-49 
46 3.64 
48 24.18 
50 45.11 
53 9.43 
55 28.14 
57 §9-25 
© 12.75 
2 35.65 
4 58.94 
7 22.63 
9 46.72 
12 11.21 


14 36.10 
17 1.38 
19 27.07 
21 53.16 
24 19.64 
14 26 46.52 
14 29 13.80 
14 31 41.48 
14 34 9-55 
14 36 38.02 
14 39 6.88 
14 41 36.13 
14 44 $-77 
14 46 35.80 
14 49 6.21 
14 51 37.01 
14 54 8.19 
14 56 39.75 
14 59 11.68 
15 1 43.98 
15 4 16.65 
1§ 6 49.69 
15 9 23.08 
15 11 56.83 
T5 14 30.93 


14 
14 
14 
14 
14 


e ‘ ” 


$ 
2.2645 S. 13 20 10.1 


2.2705 
2.2765 
2.2825 
2.2886 
2.2948 
2.3031 
2.3073 
2.3136 
2.3199 
2.3263 
2.3337 
2.3391 
2.3456 
2.3522 
2.3586 
2.3652 
2.3718 
2.3783 
2.3849 
2.3915 
2.3982 
2.4048 


13 34 52-1 
13 49 30.0 
14 4 3.6 
14 18 32.9 
14 32 57-7 
14 47 17-9 
IS fF 33-3 
15 15 43-9 
15 29 49.6 
T5 43 50.2 
15 57 45.6 
16 II 35.7 
16 25 20.4 
16 38 59.5 
16 §2 33.0 
17 6 0.7 
17 19 22.5 
17 32 38.3 
17 45 47-9 
17 58 51.3 
18 11 48.3 
18 24 38.8 


2.4ts |S. 18 37 22.7 
SUNDAY 10. 
2.418: [S. 18 49 59-8 


2.4248 
2.4315 
2.4381 
2.4447 
2.4513 
2.4580 
2.4646 
2.4712 
2.4778 
2.4843 
2.4908 
2.4973 
2.§037 
2.5101 
2.5165 
2.5228 
2.5291 
2.5353 
2.5434 
2.5476 
2.5536 
2.5595 
2.5654 


Ig 2 30.1 
19 14 53-5 
19 27 9.8 
19 39 18.9 
Ig 51 20.7 
20 3.15.0 
20 15 1.8 
20 26 41.0 
20 38 12.4 
20 49 35-9 
aI oO 51.4 
21 11 58.8 
21 22 58.0 
21 33 48.8 
21 44 31.2 
aI gs 5.1 
22 § 30.3 
22 15 46.8 
22 25 54-4 
22 35 53-1 
22 45 42.7 
22 55 23.1 
23 4 54-2 


2.5713 |S. 23 14 16.0 





Diff. 
for 
1 Min. 


dd 
14-733 
14.666 
14.596 
14.524 
14.451 
14.375 
14.297 
14.217 
14.136 
14.053 
13.967 
13.879 
13.790 
13.698 
13.605 
13.510 
13.433 
13.313 
13.212 
13.108 
13 .003 
12.896 
12.787 
12.675 


12.562 
12.448 
12.331 
12.212 
12.092 
11.968 
11.843 
I1.717 
11.588 
11.458 
11.325 
IZ .191 
11.055 
10.917 
10.777 
10.636 
10.493 
10.348 
10.201 
10.052 
9-902 
9-750 
9-596 
9-441 
9.284 


MONDAY 11. 
h m s 8 e eo or 
15 14 30.93 | 2.5713 S. 23 14 16.0 
1§ 17 §.38 | 22377: 23 23 28.3 
15 19 40.18 | 2.5828 | 23 32 31-0 
15 22 15.31 | 2.5883 23 41 24.1 
15 24 50.77 | 2.5938 23 50 7-4 
15 27 26.56 | 2.s993 23 58 40.9 
15 30 2.68 | 2.6046' 24 7 4-4 
I§ 32 39.11 | 2.6098 | 24 I5 17-9 
15 35 15.85 | 2.6149 24 23 21.3 
15 37 52-90 | 2.6200 24 31 14.5 
15 40 30.25 | 2.6248 24 38 57-4 
15 43 7-88 | 2.6296 24 46 30.0 
15 45 45.80 | 2.6343 | a4 53 §2-1 
15 48 24.00 | 2.6389 25 1 3-7 
1§ 51 2.47 | 2.6433 25 8 4.7 
15 53 41.20 | 2.6477 25 14 55-0 
1§ 56 20.19 | 2.6519 25 2% 34.6 
15 58 59-43 | 2-6ss9 | 25 28 3.4 
16 1 38.90 | 2.6598 25 34 21.3 
16 4 18.60 | 2.6636 25 40 28.2 
16 6 58.53 | 2.6673 25 40 24.2 
16 g 38.68 | 2.6708 25 52 9.1 
16 12 19.03 | 2.6742 25 57 42-9 
16 14 §9.58 | 2.6773 |S. 26 3. 5-5 
TUESDAY 12. 
16 17 40.31 | 2.683 |S. 26 8 16.9 
16 20 21.22 | 2.6833 26 13 17.0 
16 23 2.31 | 2.686: 26 18 5.8 
16 25 43.55 | 2-6887 26 22 43-2 
16 28 24.95 | 2.6922 26 27 9.2 
16 31 6.49 | 2.6934 26 31 23-7 
16 33 48.16 | 2.69s5 26 35 26.8 
16 36 29.95 | 2.6974 26 39 18.3 
16 39 11.85 | 2.6992 26 42 58.2 
16 41 53.85 | 2.7008 26 46 26.6 
16 44 35-94 | 2.7023 | 26 49 43-4 
16 47 18.12 | 2.7036 26 52 48.5 
16 50 0.37 | 2.7047 26 55 41.9 
16 52 42.68 | 2.7056 26 58 23.6 
16 55 25.04 | 2.7063 27. 0 53.6 
16 58 7.44 | 2.7068 27. 3.11.9 
17 0 49.86 | 2.7072 27. 5 18.5 
17 3 32.30 | 2.7075 27. 7 13-4 
17 6 14.76 | 2.7076 27 8 56.5 
17 8 57.21 | 2.7074 27 10 27.8 
17 11 39.65 | 2.7072 27 II 47.4 
17 14 22.07 | 2.7067 27 12 55.2 
17 17 4-45 | 2.7089 27 13 $1.3 
17 19 46.78 2.7051 27 14 35-7 
17 22 29.06 | s.7oqx |S. 27 15 8.3 
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OCTOBER, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 





for ; 
1 Min. 





Declination. 


WEDNESDAY 13. 








h m s s e , ” 
17 22 29.06 | 2.7041 1S. 27 15 8.3 
17 25 11.27 | 2.7028 27 15 29.2 
17 27 53-40 | 2.7015 27 15 38.4 
I7 3° 35-45 | 32-7000 27 15 35-9 
, 17 33 17-40 | 2.6983 27 15 21.8 
17 35 59-24 | 2.6963 27 14 56.1 
17 38 40.96 | 2.6943 27 14 18.7 
17 41% 22.56 | 2.6921 27 13 29.7 
17 44 4.01 | 2.6897 27 12 29.2 
17 46 45.32 | 2.6872 27 II 17.2 
17 49 26.47 | 2.6843 | 27 9 53-7 
17 52 7-45 | 2.685 27 8 18.7! 
17 54 48.25 | 2.6784 27 6 32.3 
17 57 28.86 | 2.6752 27 4 34.6 
18 © 9.27 | 2.6718 27 2 25.5 
18 2 49.48 | 2.6683 27 0 5.1 
18 5§ 29.47 | 2.6646 26 57 33-5 
18 8 9.23 | 2.6608 26 54 50.8 
18 10 48.76 | 2.6568 26 51 56.9 
18 13 28.04 | 2.6526 26 48 52.0 
18 16 7.07 | 2.6484 26 45 36.0 
18 18 45.85 | 2.6441 26 42 9.1 
18 21 24.36 | 2.6395 26 38 31.3 
18 24 2.59 | 2.6348 |S. 26 34 42.7 
THURSDAY 14. 
18 26 40.53 | 2-6299 [S. 26 30 43.3 
18 29 18.18 | 2.6250 26 26 33.2 
18 31 §5.53 | 2-6199 26 22 12.5 
18 34 32-57 | 2.6148 | - 26 17 41.3 
18 37 9-30 | 2.6095 26 12 59.6 
18 39 45.71 | 2-604: 26 8 7.4 
18 42 21.79 | 2.5986 26 3 4.9 
18 44 57-54 | 2.5929 25 57 52.2 
18 47 32-94 | 2.5872 25 §2 29.3 
18 50 8.00 | 2.5814 25 46 56.3 
18 §2 42.71 | 2-s7ss 25 41 13.3 
18 §5 17.06 | 2.s604 25 35 20.3 
18 57 51.04 | 2.5633 25 29 17.5 
19 © 24.65 | 2.5571 25 23 4.9 
Ig 2 57-89 | 2-5508 25 16 42.7 
IQ § 30.74 | 2-5443 25 10 10.8 
19 8 3.21 | 2.5379 25 3 29.5 
IQ 10 35.29 | 2.5314 24 56 38.7 
19 13. 6.98 | 2.5248 24 49 38.6 
19 1§ 38.27 | 2.5382 24 42 29.3 
19 18 9.16 | a.strs 24 35 10.8 
19 20 39.65 | 2.5048 24 27 43-3 
19 23 9-73 | 2-4979 2420 6.8 
19 2§ 39.40 | 2.4910 24 12 21.4 


19 28 68.65 


2.4841 |S. 24 4 27.3 


a 


Diff. 
for 
x Min. 


0.446 
0.951 
—0.056 
+0.138 
0.332 
0.§26 
0.720 
0.913 
1.104 
1.296 
1.488 
1.678 
1.868 
2.057 
2.246 
2.433 
2.619 
2.805 
2.990 
3-174 
3-357 
3-539 
3-720 
3-900 


4-979 
4-257 
4-433 
4.608 
4.783 
4-956 
§-127 
$-297 
5.466 
§ -633 
5 800 
5-965 
6.328 
6.290 
6.451 
6.610 
6.768 
6.924 
7.078 
7.238 
7-383 
7-$33 
7.682 
7.829 
7-974 








st igh Ascension.) for Declination. 
: Min. 
FRIDAY 1s. 
hm =s s . Ff 
© | 19 28 8.65 | 2.48: |S. 24 4 27.3 
I | 19 30 37-49 | 2.4771 | 23 56 24.5 
2 | 19 33 5.90 | 2.470% 23 48 13.1 
3 | 19 35 33-90 | 2.4631 23 39 53-2 
4 | I9 38 1.47 | 2.4560 23 31 24.9 
5 | 19 40 28.62 | 2.4489 23 22 48.3 
6 | 19 42 55.34 | 2-417 | 23 14 3.6 
7 | 19 4§ 21.62 | 2.4345 23 § 10.7 
8 | 19 47 47.48 | 2.4273 22 56 9.8 
9 | 19 50 12.90 | 2.4201 22 47 «#+&F.!1 
IO | I9 52 37.89 | 2.4129 22 37 44.5 
Ir | 19 §§ 2.45 | 2.4057 a2 28 20.2 
12 | 19 57 26.57 | 2.3983 22 18 48.3 
13 | I9 §9 §0.25 | 2.3911 22 9 8.9 
14 | 20 2 13.50 | 2.3839 aI 59 22.1 
15 | 20 4 36.32 | 2.3767 2I 49 28.0 
16 | 20 6 58.70 | 2.3693 2I 39 26.7 
17 | 20 9 20.64 | 2.3621 21 29 18.3 
18 | 20 II 42.15 | 2.3549 2119 2.8 
19 | 20 14 3.23 | 2.3477 2t 8 40.4 
20 | 20 16 23.87 | 2.3404 20 58 11.2 
2x | 20 18 44.08 | 2.3332 20 47 35.3 
22 | 20 21 3.85 | 2.3260 20 36 52.7 
23 | 20 23 23.20 | 2.3188 |S. 20 26 3.7 
SATURDAY 16. 

o | 20 25 42.11 | 2.3116 [S. 20 15 8.2 
I | 20 28 0.59 | 2.3045 20 4 6.4 
2 | 20 30 18.65 | 2.2975 Ig 52 58.4 
3 | 20 32 36.29 | 2.2904 19 41 44.2 
4 | 20 34 53.50 | 2.2833 IQ 30 24.0 
5 | 20 37 10.29 | 3.2763 19 18 57.9 
6 | 20 39 26.66 | 2.2693 Ig 7 25.9 
7 | 20 41 42.61 | 2.2623 18 §5 48.2 
8 | 20 43 58.14 | 2.2554 18 44 4.8 
9 | 20 46 13.26 | 2.2486 18 32 15.9 
10 | 20 48 27.97 | 2.2418 18 20 21.5 
Ir | 20 50 42.28 | 2.2351 18 8 21.7 
12 | 20 52 56.18 | 3.2283 17 56 16.7 
13 | 20 55 9.68 | 2.2216 17 44 6.5 
14 | 20 57 22.77 | 2.2149 17 31 §1.2 
15 | 20 59 35-47 | 2-2084 17 19 30.9 
16 | 2x 1 47.78 | 2.2018 17 7 5.8 
17 | 22 3 59.69 | 2.1953 16 54 35.8 
18 | 21 6 11.22 | 2.1890 16 42 1.1 
19 | 21 8 22.37 | 2.1826 16 29 21.8 
20 | 21 10 33.13 | 2.1763 16 16 38.0 
2r | 2% 12 43.§2 | 2.170% 16 3 49.7 
22 | 2% 14 53.54 | 2.1638 15 50 57.1 
23 | ar 17 3.38 | 2.2577 15 38 0.2 
24 | 21 19 12.46 | 2.1517 |S. 15 24 59.1 
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for. 
t Min 


7-974 
8.138 
8.261 
8.402 
8.542 
8.678 
8.823 
8.948 


9.212 
9-342 
9-468 
9-594 
9.718 
9 .84z 
9.962 
10.08% 
10.199 
10.316 
10.430 
10.543 
10.654 
10.763 
10.872 


10.978 
11.082 
11.185 
11.287 
11.386 
11.484 
11.§82 
11.676 
11.769 
rr .862 
11.952 
12.040 
12.127 
12.913 
12.297 
32.378 
12.459 
12.539 
12.637 
12.693 
12.768 
12.842 
12.913 
32.983 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 


























17 13.15 | 1.9044 6 9 53.1 
19 7-43 | 1.9050 624 3.7 
2I 1.75 | 1.9056 6 38 12.1 
22 56.10 | 1.9062 6 52 18.3 
24 50.49 | 1.9069 7 6 22.2 
26 44.93 | t-9077 7 20 23.8 
28 39.41 | 1.908 IN. 7 34 23.0 


33 38.1 | 14.729 | 18 
IQ | 22 47 4-19 | 1.9580 1S § 
20 22 49 1.58 I .9S51 


5 
5 
5 3-9 | 14.742 | I9 
5 

2 | 22 50 58.80 | 1.9523 4 
4 
4 
4 


8 
3 
8 
4 9-0 | 14.754] 20 
Q 23-4 | 14.766] 21 
4 37-1 | 14.777 § 22 
Q 50.2 | 14.786] 23 
5 2.8 14-793 | 24 


22 | 22 52 55.86 | 1.9497 
23 | 22 54 52.77 | 13-9472 
24 | 22 56 49.52 | 2.9446 |S. 


Diff. | Diff. . | Diff. 
Hour.|Right Ascension.) for Declination. for fHour./Right Ascension.| for Declination. for 
t Min. x Min. t Min. 1 Min, 
SUNDAY 17. TUESDAY 10. 
h m 8 s e ’ on ” h m s s | id td oe ve 
© | 21 19 12.46 | 2.1517 |S. 15 24 §9.1 | 13.052 © | 22 56 49.52 | 1.9446 S. 4 § 2.8 | 14-75 
1] 2m 21 21.38 | 2.1457 I§ If 54.0 | t3.119 f I | 22 58 46.12 | 1.9422 3 §0 15.0 | 1440 
2 | 21 23 29.94 | 2.1397 14 58 44.8 | 13.186] 2 | 23 © 42.58 | 1.9398 3 35 26.8 | 14-0 
3] 21 25 38.14 | 2.1338 14 45 31.7 | 13.2808 3 | 23 2 38.90 | 1.9375 3 20 38.3 | 14% 
4 | 21 27 45-99 | 2-128 I4 32 14.8 | 13.313 4 | 23 4 35.08 1.9353 3 5§ 49-5 14.233 
5 | 21 29 §3.50 | 2.1223 14 18 54.2 | 13-3749 5 | 23 6 31.13 | 1-9331 251 0.6 | 14-89 
6 | 21 32 0.66 | 2.1165 14 § 29.9 | 13-435] 6 | 23 8 27.05 | 1.9310 2 36 11.6 | 14.311 
7 21 34 7.48 2.1109 13 §2 2.0 | 13.493 7 23 10 22.85 1.9291 2 21 22.5 a 
8 | 21 36 13.97 | 2.1054 13 38 30.7 | 13.ssrf 8 | 23 12 18.54 | 1.9272 2 6 33-3} 1 
9 21 38 20.13 | 2.0999 13 24 55-9 | 13.608 9 23 14 14.11 | 1.9253 I 51 44-3 14-551 
IO | 21 40 25.96 | 2.0945 13 11 17.8 | 13.662] 10 | 23 16 9.58 | 1.9236 I 36 55-4 ra 
II | 21 42 31.47 | 2.0892 12 §7 3695 | 13.715] If | 23 18 4.94 | 1.9218 122 6.7] 1% 
12 | 21 44 36.66 | 2.0839 I2 43 52.0 | 13.767] 12 | 23 20 0.20 | 1.9202 1 7 18.2} 1% 
13 | 21 46 41.54 | 2.0788 12 30 4.4 | 13.817] 13 | 23 21 55.360 | 1.9187 © 52 30.1 “4 
14 | 21 48 46.11 | 2.0736 12 16 13.9 | 13.8669 14 | 23 23 50.44 | 1.9172 © 37 42-4] 1%. 
15 | 21 50 59.37 | 2.0685 12 2 20.5 | 13.914 15 | 23 25 45.43 | t-9158 © 22 55.1 | 14-4 
16 | 2% 52 54.33 | 2-0636 Ir 48 24.2 | 13.962] 16 | 23 27 40.34 | t-9r45 |S. 0 8 8.3] w4-274 
17 | 21 54 58.00 | 2.0587 II 34 25.1 | 14.0079 17 | 23 29 35.17 | 1.0133 © 6 37-9 | 14.7% 
18 | 21 57 1.37 | 2.0538 II 20 23.4 | 14.050] 18 | 23 31 29.93 | 1.9221 © 23 23.5 | 14-731 
19 | 21 59 4.46 | 2.0491 Ir 6 19.1 | 14.092] 19 | 23 33 24.62 | 1.9109 0 36 8.4 | 14-74 
20] 22 I 7.26 | 2.0444 IO §2 12.3 | 14.134 | 20 | 23 35 19.24 | 1.9098 © 50 §2.5 | 14-74 
21 | 22 3. 9-79 | 2.0398 Io 38 3.0 | 14.175] 25 | 23 37 13.80 | 1.9089 I 5 35-8] 1-73 
22 | 22) § 12.04 | 2.0353 IO 23 51.3 | 14.213 | 22 | 23 39 8.31 | 1.908: I 20 18.3 | 14.708 
23 | 22 7 14.02 | 2.0308 |S. 10 9 37.4 | 14.250 23 | 23 41 2.77 | 1.9073 IN. x 34 59-8 | 14-0 
MONDAY 18. WEDNESDAY 20. 
© | 22 9 15.74 | 2.0265 |S. 9 55 21.3 | 14.2869 © | 23 42 57.18 | 1.9065 [N. 1 49 40.4 | 24.661 
I | 22 11 17.20 | 2.0222 Q 41 3.1 | 14.321 I | 23 44 51-55 | 4.9058 2 419.9 | 44-68 
2 | 22 13 18.40 | 2.0179 Q 26 42.8 | t4.355 2 | 23 46 45.88 | 1.9052 2 18 58.3 | 14.6x 
3 | 22 1§ 19.35 | 2.0238 Q 12 20.5 | 14.3879 3 | 23 48 40.17 |.1.9046 2 33 35-5 | 14-69 
4 | 22 17 20.05 | 2.0097 8 57 56.3 | 14.418] 4 | 23 50 34.43 | 1.9042 248 11.4 | 14s 
5 | 22 19 20.51 | 2.0087 8 43 30.3 | 14-4480 5 | 23 52 28.67 | 1.9038 3 2 46.1 | 14.567 
6 | 22 21 20.74 | 2.0018 8 29 2.5 | 14.477] 6 | 23 54 22.88 | 1.9034 3.17 19.4 | 14-58 
7 | 22 23 20.73 | 1.9979 8 14 33-1 | t4.s04f 7 | 23 56 17.08 | 1.9032 3 32 §1-3 | 4.5% 
8 | 22 25 20.49 | 1.9942 8 0 2.0 | 14.531] 8 | 23 §8 11.26 | 1.9029 3 46 21.8 | r4-03 
Q | 22 27 20.03 | 1.9905 7 45 29.4 | 14.5569 9 © 0 5.43 | 1-908 4 O §0.7 | 14-65 
Io | 22 29°19.35 | 1.9869 7 30 55.3 | 14.580] 10 | O I 59.59 | 1.9027 4 15 18.1 | 14-44 
II | 22 31 18.46 | 1.9834 7 16 19.8 | 14.6037 IX | © 3 53-75 | t-9027 4 29 43-8 | 14-414 
12 | 22 33 17.36 | 1.9800 7 1 43.0 | 14.6447 12 | © § 47.92 | 1.9028 444 7.8 | 14.38 
13 | 22 35 16.06 | 1.9766 6 47 4.9 | 14.644] 13 | © 7 42.09 | 1.9029 4 58 30.1 | 14.357 
14 | 22 37 14.55 | t-9733 6 32 25.7 | 14.663] 14 | © 9 36.27 | 1.9031 5 12 50.6 | 14.32% 
15 | 22 39 12.85 | 1.970% 6 17 45.3 | 14.682 J 15 © IL 30.46 | 1.9033 § 27 9.2 | 14.293 
16 | 22 41 10.96 | 1.9669 6 3 3.8 | 14.699 7 16 © 13 24.67 | 1.9037 § 41 25.8 | 14.261 
17 | 22 43 8.88 | 1.9638 48 21.4 | 14.714] 17 | © 15 18.90 | 1.9040 5 55 40.5 | 14.228 
18 | 22 45 6.62 | 1.9609 ° 14.193 
) 
° 
fe) 
) 
) 
° 
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ff. Diff, 
our.j/Right Ascension.| for Declination. for 
r Min. 1M 
THURSDAY 21. - SATURDAY 23. 


e ,_  # 
hm s a ‘ 


$s 
© 28 39.41 | 1.908 IN. 7 34 23.0 | 13.967 


e ’ ” ” 
8 $s 








14 49-84 | 1.0444 IN. 12 55 47.4 | 12.729 §I 10.92 | 2.0785 |N. 2x 38 59.0 | 8.752 
53 15.72 | 2.0816 21 47 41.0 | 8.649 
55 20.71 | 2.0847 21 56 16.9 | 8.547 
57 25.88 | 2.0878 22 4 46.6 | 8.443 
59 31.24 | 2.0908 22 13 10.0] 8.338 
I 36.78 | 2.0039 22 21 27.2 8.933 
3 42.51 | 2.0969 22 29 38.0 | 8.127 
5 48.41 | 2.0999 22 37 42.4 | 8.020 
7 54-50 | 2.x030 22 45 40.4 7-912 
IO 0.77 | 2.1060 22 §3 31-9 7.804 
12 7.22 | 2.1090 23 1 16.9 | 7.696 
14 13.85 | 2.1119 23 8 55.4 | 7.587 
16 20.65 | 2.1148 23 16 27.3 | 7.477 
18 27.63 | 2.1178 | | 23 23 52.6] 7.366 
20 34.78 | 2.1207 23 31 11.2] 7.254 
22 42.11 | 2.1236 23 38 23.1 | 7.142 
24 49.61 | 2.1264 23 45 28.3 7.030 
26 57.28 | 2.1292 23 52 26.7 | 6.917 
29 §.12 | 2.1320 23 59 18.3 | 6.803 
3I 13.12 | 2.1348 24 6 3.1 | 6.689 
33 21.29 | 2.2375 24 12 41.0 6.574 
35 29.62 | s.1402 24 19 12.0] 6.458 
37 38.11 | 2.1428 24 25 36.0] 6.342 
39 46.76 | 2.1455 24 3% §3.1 | 6.226 
41 55.57 | 2.1482 IN. 24 38 3.1 | 6.108 


° 
16 46.57 | 1.9465 13 8 29.3 | 12.667] 1 
18 43-42 | 1.9486 13 21 7.4 | 12.603] 2 
20 40.40 | 1.9508 13 33 41.6 | 12.538] 3 
22 37-52 | 1.9532 13 46 11.9 | 12-473 4 
24 34.78 | 1.9556 13 58 38.3 | 12.406] 5 
26 32.17 | 1.9577 14 1X 0.6 | 12.338] 6 
28 29.70 | 1.9600 14 23 18.9 | 12.270] 7 
30 27.37 | 1.9624 14 35 33-0 | 12.201] 8 
32 25.19 | 1.9649 14 47 43-0 | 12.132 9 
34 23-16 | 1.9674 14 59 48.8 | 12.06: | 10 
36 21.28 | 1.9698 I§ II §0.3 | rr-989] 11 
38 19.54 | 1.9723 I§ 23 47.5 | 1z.917 | 12 
42 17.96 | 1.9750 I§ 35 40.3 | 11.843] 13 
42 16.54 | 1.9776 15 47 28.7 | 11.7699 14 
44 15.27 | 1.9802 I5 SQ 12.6 | 1z.6949 15 
46 14.16 | 1.9828 16 10 52.0 | 11.6x8 | 16 
48 13.21 | 1.98ss 16 22 26.8 | rz.s4x J 17 
I §0 12.42 | 1.9883 16 33 56.9 | 11.463 | 18 
E §2 11.80 | 1.9912 16 45 22.4 | 1r.385 |] 19 
I §4 11.35 | 1.9939 16 56 43.1 | 12.306 J 20 
1 56 11.07 | 1.9967 17 7 §9.U | 1.226 21 
x 58 10.95 | 1.9904 17 19 10.2 | rz.144] 22 
23 | 2 © 11.00 | 2.0023 17 30 16.4 | 11.062] 23 
2 2.11.23 | 2.0053 IN. 17 41 17.7 | 10.980] 24 


hm 
° O | 2 2 11.23 | 2.0053 N.17 41 17.7 | 10.980 
I © 30 33-94 | 1.9093 7 48 19.8 13.926] 1 2 4 11.63 , 2.0082 17 52 14.0 | 10.896 
2 © 32 28.53 | 1.9103 8 2 14.1 | 13.883] 2 2 6 12.21 | 2.013% 18 3 5.2] 10.812 
3 © 34 23.18 | 1.9113 8 16 5.8 , 13.842 3 2 8 12.96 | 2.0140 18 13 51.4 | 10.727 
4! © 36 17.88 | 1.9123 8 29 55.0 | 13.798 4 | 2 10 13.89 | 2.0170 | | 18 24 32.4 | 10.641 
5 © 38 12.65 | 1.9134 8 43 41.5 13-753] 5 2 12 15.00 ; 2.0199 18 35 8.3] 10.554 
6} © 40 7.49 | 1.9146 8 57 25.3 13-707] 6 2 14 16.28 | 2.0229 18 45 38.9 | 10.466 
7} © 42 2.40 | 1.9158 9 Ir 6.3 | 13.660f 7 2 16 17.75 | 2.0260 18 56 4.2 | 10.377 
8 © 43 57-38 | 1.9170 9 24 44.5 | 13.613] 8 2 18 19.40 | 2.0290 19 6 24.2 | 10.288 
9 | © 45 52.44 | 1.9183 9 38°19.8 13.564] 9 | 2 20 21.23 | 2.031 19 16 38.8 | 10.198 
Ic | 0 47 47.58 | 1.9197 9 51 §2.2 | 13-515] 10 | 2 22 23.25 | 2.0352 19 26 47.9 | 10.107 
u1 © 49 42.81 | 1.9212 IO 5§ 21.6 | 13.465] 11 2 24 25.45 | 2.0382 1g 36 51.6 | ro.ors 
[2 © §X 38.13 | 1.9227 10 18 48.0 | 13.414] 12 2 26 27.83 | 2.0413 19 46 49.7 9.922 
r3 © 53 33-54 | 1-9242 IO 32 11.3 ie 13 2 28 30.40 | 2.0443 19 56 42.3 | 9.829 
14 © §5 29.04 | 1.9257 IO 45 31.4 | 13.308 | 14 2 30 33.15 | 2.0474 20 6 29.2 9-738 
15 © §7 24.63 | 1.9273 to 58 48.3 | 13.ass] 15 2 32 36.09 | 2.0505 20 16 10.5 | 9.640 
16 © 59 20.32 | 1.9291 II 12 2.0 | 13.200] 16 2 34 39.21 | 2.0536 20 25 46.0 | 9.544 
7 KX 16.12 | 1.9308 IX 25 12.3 | 13.144] 17 2 36 42.52 | 2.0568 20 35 15.8] 9.447 
18 I 3 12.02 | 1.9327 1x 38 19.3 | 13.088] 18 | 2 38 46.02 | 2.0598 20 44 39.7 | 9.350 
19 ri § 8.04 | 1.9345 II 51 22.9 | 13.031] 19 | 2 40 49.70 | 2.0629 20 §3 57-8 | 9.252 
2 | r 7 4.16 | 1.9363 12 4 23.0 | 12.972] 20 | 2 42 53.57 | 2.0661 21 3 10.0 | 9.154 
21 I gQ 0.40 | 1.9383 12 17 19.5 | 12.9x3 | 21 2 44 57.03 | 2.0692 21 12 16.3 | 9.055 
22 I 10 56.76 | 1.9403 12 30 12.5 | 12.853} 22 | 2 47. 1.87 | 2.0723 21 21 16.6 | 8.954 
33 X12 53-24 | 1.9423 IN. 12 43 «1.8 | 12.791 | 23 2 49 6.30 | 2.0754 IN. 21 30 10.8 | 8.853 
FRIDAY 232. SUNDAY 24. 
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OCTOBER, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 

















Right Ascension.| for | Declination. 
t Min. 
MONDAY 325. 
hm_ “5s 8 eo fo 
3 41 55.57 | 2.1482 IN. 24 38 3.1 
3.44 4.54 | 2.1507 24 44 6.1 
3 46 13.65 | 2.2532 24 50 2.0 
3 48 22.92 | 2.1557 24 55 50.8 
3 5° 32.33 | 2258: 2§ I 32-5 
3 52 41.89 | 2.1606 25 7 7-0 
3 54 §1.60 | 2.1629 25 12 34.3 
3.57 1.44 | 2.1652 25 17 54.4 
3 59 11.42 | 2.1675 25 23 7.2 
4 1 21.54 | 2.1697 25 28 12.7 
4 3 31.79 | 2-t719 25 33 10.9 
4 5§ 42.17 | 2.1740 25 38 1.7 
4 7 52.67 | 2.176: 25 42 45.2 
4 10 3.30 | 2.1782 2§ 47 21.3 
4 12 14.05 | 2.1802 25 5I 50.0 
4 14 24.92 | 2.3821 25 56 11.2 
4 16 35.90 | 2.1840 26 0 24.9 
4 18 47.00 | 2.1858 26 4 31.2 
4 20 58.20 | 2.3875 26 8 30.0 
4 23 9.50 | 2.1892 26 12 21.2 
4 25 20.91% | 2.1909 26 16 4.9 
4 27 32.41 | 2.1925 26 19 41.0 
4 29 44.01 | 2.1941 260 23 9.5 
4 31 55.70 | 2.1956 IN. 26 26 30.4 
TUESDAY 26. 
4 34 7.48 | 2.1970 [N. 26 29 43.7 
4 36 19.34 | 2.1983 26 32 49.3 
4 38 31.28 | 2.1907 26 35 47-3 
4 40 43.30 | 2.2010 26 38 37.7 
4 42 55.40 | 2.2022 26 41 20.3 
445 7-56 | 2.2033 26 43 55.2 
4 47 19.79 | 2.2043 26 46 22.4 
4 49 32.08 | 2.2053 26 48 41.9 
4 5I 44.43 | 2.2062 26 50 53.6 
4 53 56.83 2.2071 26 52 57-6 
4 56 9.28 | 2.2079 26 54 53.8 
4 §8 21.78 | 2.2087 26 56 42.3 
§ O 34-32 | 2.2093 26 58 23-0 
5 2 46.90 | 2.2099 26 59 55-9 
5 4 59-§1I | 2.2105 27 +%&I 21.0 
5 7 12.16 | 2.2110 27. 2 38.3 
5 9 24.83 | 2.2114 27. 3 47.8 
§ If 37-53 | 2-2218 27 4 49-5 
§ 13 §0.25 | 2.arar 27) «65 43:3 
5 16 2.98 | 2.2123 27 6 29.4 
5 18 15.72 | 2.2124 277 «7-7 
§ 20 28.47 2.2135 27 7 38.1 
5 22 41.22 | 2.2125 27 8 07 
5 24 53-97 | 2.2125 27 8 15.5 
5 27 6.72 | 2.2124 IN. 27 8 22.4 


See 





hm  =“°s s 
5 27 6.72 | 2.ar4 N 
5 29 19.46 | 2.2122 
5 31 32.19 | 2.4120 
5 33 44.90 | 2.2117 
5 35 57-59 | 2.2313 
5.38 10.25 | 2.2108 
5 40 22.89 | 2.2103 
5 42 35-49 , 2-2098 
5 44 48.06 | 2.2092 
5 47 0.59 | 2.2085 
§ 49 13.08 2.2077 
5 51 25.52 | 2.2069 
5 53 37-91 | 2.2060 
5 55 50-24 | 2-205 
5 58 2.52 | 2.2041 
6 © 14.73 | 2.2029 
6 2 26.87 | 2.2018 
6 4 38.95 | 2.2007 
6 6 §0.95 | 2-1904 
6 9 2.88 | 2.1982 
6 Ir 14.73 | 2.1968 
6 13 26.49 | 2.1953 
6 1§ 38.17 | 2.1939 
6 17 49.76 | 2.1924 {N. 
THURSDAY 
6 20 1.26 | 2.1909 |N. 
6 22 12.67 | 2.1893 
6 24 23.97 | 2.1876 
6 26 35.18 | 2.1859 
6 28 46.28 | 2.2841 
6 30 57.27 | 2.1823 
6 33 8.15 | 2.1804 
6 35 18.92 | 2.1785 
6 37 29.57 | 2.3766 
6 39 40.11 | 2.1746 
6 41 50.52 | 2.1725 
6 44 0.81 | 2.1705 
6 46 10.98 | 2.1684 
6 48 21.02 | 2.1663 
6 50 30.93 | 2.164r 
6 52 40.71 | 2.2618 
6 54 §0.35 | 2-1595 
6 56 59.85 | .2.1573 
6 59 9-22 2.1550 
7 1 18.45 | 2.1526 
7 3 27-53 | 32-1502 
7 § 36.47 | 2.1478 
7 7 45-27 | 2-1454 
7 9 53-92 | 2.1429 
7 12 2.42 | 2.1404 N. 


jw Ny ww GW G me ON we 
Awseassgs og 
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” 
b 


20.3 
39-5 
3?-9 
27-7 


25 I 4.9 
24 55 24.5 
24 49 37-1 
24 43 42.6 


XI. 





1.1% 


1.38 
1.58 
1.637 


1 Sof 
3.08 
2.29 
4.29 
3 OT 
2.53 
2.62 
2.3% 
2.938 


3-042 


3.298 | 
3-419 
3-345 
3-670 
3-734 
3.918 
4.042 
4.16 
4.289 
4-4it 
4.533 
4.655 
4-776 
4-897 
5.018 
5.338 
5.258 
§-377 


5-634 
$-733 
3-849 
5.967 
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121 





| , 
lour. Right Ascension.| for Declination. ies Hour.|Right Ascension.| for Declination. for 
| t Min. «Min. 1 Min. 7M 
FRIDAY 29. SUNDAY 31. 
i hm s ' ¢ e ’ ” ” h m s 8 ° ’ ” ” 
© ' 7 12 2.42 | 2.1404 .N. 24 43 42.6] 5.967] 0 | 8 51 45.10 | 2.0172 IN. 17 §3 0.2 | 10.921 
I 7 34 10.77 | 2.1379 24 37 41.1 | 6.0837 1 8 53 46.07 | 1.0151 17 42 2.3] 11.008 
2 | 7 16 18.97 | 2.1353 | 24 31 32.7 | 6.198 2 | 8 55 46.91 | 2.0129 17 30 59.2 | 11.096 
3 7 18 27.01 | 2.1328 24 25 17.3 | 6.314) 3 | 8 57 47.62 | 2.0208 17 19 50.8 | 11.183 
4 7 20 34.90 | 2.1303 | 24 18 55.0] 6.428] 4 | 8 59 48.21 | 2.0088 17 8 37.2 | 11.269 
5 | 7 22 42.64 2.1277 24 12 25.9 | 6.s43 5 9 1 48.68 | 2.0069 16 57 18.5 | 11.354 
6 | 7 24 50.22 | 2.1250| 24 5§ 49.9| 6.6571 6] 9 3 49.04] 2.0050] 16 45 54.7 | 11-439 
7, 7 26 §7-64 | 2.1223 23 §9 7-1 | 6.7701 7 | 9 5§ 49.28 | 2.0030 16 34 25.8 | 21.523 
8! 7 29 4.90 | 2.1197] 23 5217.5; 6.8831 8 | 9 7 49.40} 2.0011 | 16 22 51.9 | 11.607 
9 7 3X 12.00 | 2.1171 23 45 21.1 | 6.996 f 9g 9 9 49.41 | 1.9993 16 II 13.0] 11.690 
107 33. 18.95 | 2.1144 | 23 38 18.0! 7.107] 10 | 9 11 49.32 | 1.9976 | 15 59 29.1 | 31.772 
TI 7 35 25.73 . 2.3137 23 31 8.2 | 7.218] IF 9 13 49.12 | 1.9958 15 47 40.3 | 11.854 
12 7 37 32-35 | 2-1090 23 23 51.8 | 7.328] 12 | 9 15 48.82 | 1.9942 15 35 46.6 | 11.935 
13} 7 39 38.81 | 2.1063 | 23 16 28.8 | 7.439] 13 | 9 17 48.42 | 1.9925 15 23 48.1 | 12.015 
14: 7 40 45-11 | 2.1036 23 8 59.1 | 7-saof 14 9 19 47-92 | 1.9909 15 11 44.8 | 12.004 
1s 7 43 51.24 | 2.1008 23 1 22.9 | 7.6589 Is Q 21 47.33 | 1.9893 14 59 36.8 12.173 
"16 7 45 57-21 | 2.0982 22 53 40.2 | 7.767] 16 9 23 46.64 | 1.9878 1447 24.1 | 12.251 
t7 —- 7 48 «(3.02 | 2.0055 | 22 45 50.9 | 7.875] 17 | 9 25 45-87 | 1.9864 | 14 35 6.7 | 12-328 
18 7 50 8.67 | 2.0928 22 37 55-2 | 7.9821 18 | 9 27 45.01 | 1.9850 14 22 44.7 | 12.405 
19 7 52 14.15 | 2.0900 22 29 53-1 | 8.088] 19 9 29 44.07 | 1.9837 14 10 18.1 | 12.482 
20 7 54 19.47 | 2.0873 22 21 44.6 | 8.194] 20 | 9g 31 43.05 | 1.9824 13 57 46.9 | 12.557 
2x 7 56 24.63 | 2.0847 22 13 29.8 | 8.300] 21 9 33 41.96 | 1.98r2 13 45 11.3 | 12.631 
22 .7 §8 29.63 | 2.0820 22 § 8.6 | 8.40sf 22 | 9 35 40.79 | 1.9799 13 32 31.2 | 12.705 
23; 8 © 34.47 | 2.0793 IN. 21 56 41.2 | 8.soof 23 | 9 37 39-55 | 1.9788 IN. 13 19 46.7 | 12.778 
SATURDAY 30. MONDAY, NOVEMBER r. 
0) 8 2 39.15 | 2.0767 N. ar 48 7.5 | 8.613] 0 | 9 39 38.25 | 1.9778 N- 13 6 57.8 | 12.851 
I | 8 4 43-67 | 2.0739 21 39 27.6 | 8.716 
21 8 6 48.02 | 2.0712 2I 30 41.6 | 8.818 
3 | 8 8 52.21 | 2.0685 2I 21 49.4 | 8.921 
4 | 8 10 56.24 | 2.0659 aI 12 51.1 | 9.033 PHASES OF THE MOON. 
§ | 8 13 0.12 | 2.0633 21 3 46.7 | 9.123 
6| 815 3.84 | 2.0607 20 54 36.3 | 9.223 
7 | 8 17 7.40 | 2.058 20 4§ 19.9 | 9.323 
8 8 19 10.80 | 2.0554 20 35 57-6 | 9.422 dha 
9 | 8 21 14.05 | 2.0529 | 20 26 29.3 | 9.5211 @ NewMoon . . Oct. 8 9 42.1 
101 8 23 17.15 | 2.0503 20 16 55.1 | 9.618 . 
1s | 8 25 20.09 | 2.0478 20 7 15.1 | 9.715 dD ieee ° TS F535 
12' 8 27 22.88 | 2.0453 19 57 29.3 | 9.812 O oon: 22 12 15-5 
13 | 8 29 25.52 | 2.0428 19 47 37-7 | 9.9081] (€ Last Quarter . 30 16 39.8 
14 | 8 3x 28.01 | 2.0403 19 37 40.4 | 10.003 
15 | 8 33 30.35 | 2.0378 IQ 27 37-4 | 10.097 
16 §=8 35 32.55 | 2.0355 19 17 28.8 | 10.192 
17' 8 37 34.64 | 2.0331 19 7 14.5 | 10.285 d oh 
18 | 8 39 36.52 | 2.0307 18 56 54.6 | 10.378] ( Perigee. . . - . . . Oct. a1 oF 
19 = 8-41: 38.29 | 2.0383 18 46 29.2 | 10.470 @€ Apogee . 26 23.1 
20 , 8 43 39.92 | 2-026: 18 35 58.2 | 10.562 
21) 8 45 41.42 | 2.0238 18 25 21.8 | 10.652 
22! 8 47 42.78 | 2.0216 18 14 40.0 | 10.742 
33 | 8 49 44.01 | 2.0193 18 3 52.8 | 10.832 
24 | 8 51 45.10 | 2.0272 IN. 17 53 0.2 | 10.927 
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Sat. 


SUN. 


Mon. 


Tues. 
Wed. 
Thur. 


Fri. 
Sat 


SUN. 


Mon. 
Tues. 
Wed. 


Thur. 
Fri. 
Sat. 


SUN. 


Mon. 
Tues, 


Wed. 


Io 
II 
12 


13 
14 
15 


16 


17 
18 


19 
20 
21 


22 
23 
24 


25 
26 


27 


28 
29 
30 


3I 


14 22 24.37 
14 26 19.20 


14 30 14.84 


14 34 11.32 
1438 8.62 


1442 6.77 


5:75 
5°57 
6.24 


14 46 
14 50 
14 54 


1458 7.73 
15 210.06 
15 613.22 


I§ 1017.22 
15 14 22.05 
15 18 27.71 


15 22 34.20 
15 2641.51 
15 30 49.66 


15 34 58.62 
15 39 8.41 
15 43 19.02 


15 47 30.43 
15 51 42.66 


15 55 55-68 


16 0 9.49 
16 424.08 
16 8 39.43 
16 12 55.54 
16 17 12.39 
16 21 29.96 


16 25 48.24 


NOVEMBER, 1915. 
AT GREENWICH APPARENT NOON. 


9-975 
10.010 


10.045 


10.080 
10.114 
10.149 


10.184 


10.218 
10.253 


10.288 
10.322 
10.356 


10.391 
10.425 
10.459 


10.493 
10.526 


10.559 


10.592 
10.624 
10.656 


10.687 
10.717 
10.747 


THE SUN'S 


S.14 10 24.3 


14 29 43-5 
14 48 48.8 


15 7 39-7 
15 26 15.7 
15 44 36.6 


16 2 41.8 
16 20 30.9 


16 38 3.4 


16 §5 19.0 
17 12 17.2 
17 28 57.7 


I7 45 20.0 
18 I 23.7 
17 8.5 


18 32 34.0 
18 47 39.8 
IQ 2 25.5 


Ig 16 50.9 
19 30 55-4 
19 44 38.8 


19 58 0.7 
2011 08 
20 23 38.7 


20 35 54.0 
20 47 46.4 
20 59 15.6 


21 10 21.2 
2121 3.0 
21 31 20.5 


31.11 


—30.16 
29.20 
28.23 


—27.24 
26.23 
25.22 


10.776 [8.21 41 13.5 |—24.19 


Semidiam- 
eter. 


o oo 


16 8.92 
16 9.17 
16 9.41 


16 9.65 
16 9.89 
16 10.13 


16 10.37 
16 10.61 
16:10.84 


16 11.08 
16 11.31 
16 11.54 


16 11.77 
16 12.00 
16 12.22 


16 12.44 
16 12.66 
16 12.87 


16 13.08 
16 13.28 
16 13.48 


16 13.67 
16 13.86 
16 14.04 


16 14.22 
16 14.40 
16 14.57 
16 14.74 
16 14.90 
16 15.05 


16 15.20 





69.90 


70.00 
70.09 


70.18 


™m $s 

16 19.11 
16 20.84 
16 21.74 


16 21.83 
16 21.08 
16 19.49 


16 17.07 
16 13.81 
16 9.72 


16 4.79 
15 59.04 
15 52.44 


15 45-03 
15 36.78 
15 27.70 


15 17.80 
15 7-07 
1455-51 


14 43.14 
14 29.94 
14 15.93 


14 I.11 
13 45.49 
13 29.07 


13 11.87 
I2 53.88 
12 35.14 
12 15.64 
Il 55.40 
IT 34.45 


II 12.79 





0.327, 
0.361 
0.396 





0.430 
0.455 
0.499 


0.533 
0.567, 
0.601 


0.634 
0.668 


0.701 


0.733 
0.765 
0.797 


0.828 | 
0.858 
0.888 


0.917 





Norsg.—The mean time of semidiameter passing the meridian may be found by subtracting o°.:8 from the sidereal 


time. 


The sign — prefixed to the hourly change of declination indicates that south declinations are increasing. 


SUN. 
Mon. 


Mon. 


th 
Pya 


Oo COON An fa QW WN 


31 


Apparent Right 
Ascension. 


hm 8 
14 22 27.02 
14 26 21.87 


14 30 17.52 


14 34 14.01 
14 38 11.32 
14 42 9.47 


14 46 8.46 
14 50 8.28 
14 54 8.94 


14 58 10.43 
15 2 12.76 
15 615.91 


I§ 10 19.90 
15 14 24.71 
15 18 30.35 


15 22 36.82 
15 26 44.11 
15 30 52.23 


1§ 35 1.17 
15 39 10.93 
15 43 21.50 


15 47 32.88 
15 51 45.07 
15 55 58.05 


16 oO 11.82 
16 4 26.36 
16 8 41.67 


16 12 57.72 
16 17 14.52 
16 21 32.04 


16 25 50.25 


NOVEMBER, 1915. 
AT GREENWICH MEAN NOON. 


s Hour. 





—48.57 
48.00 
47-41 


—46.80 
46.18 
45-54 


—44.87 
44.19 
43-49 


—42.78 
42.04 
41.29 


—40.53 
39-75 
38.95 


—38.14 
37-31 
36.47 


—35-61 
34-74 
33-85 


—32-95 
32.03 
31.10 


—30.15 
29.19 
28.21 


—27.22 
26.22 


THE SUN’S 
Diff. for Apparent Decli- Diff. for 
z Hour. 

8 e é oe 
9-768 1S. 14 10 37.5 
9-802 14 29 56.6 
9-836 14,49 1.7 
9.870 15 7 §2.4 
9-905 1§ 26 28.3 
9-940 TS 44 49.0 
9-975] 16 2 54.0 
10.010 16 20 42.8 

10.045 16 38 15.2 
10.080 16 55 30.5 
10.114 17 12 28.5 
10.149 1729 8.6 
10.183 17 45 30.6 
10.218 18 1 34.1 
10.252 18 17 18.5 
10.287 18 32 43.7 
10.321 18 47 49.2 
10.356 19 2 34.6 
10.390 19 16 59.6 
10.424 19 31 3.8 
10.457 19 44 46.9 
10.491 19 58 8.4 
10.524 2011 8.1 
10.557 20 23 45.7 
10.590} 20 36 0.6 
10.622 20 47 52.7 
10.653 20 59 21.5 
10.684 21 10 26.8 
10.715 21 21 8.2 
10.745 21 31 25.3 


10.773 J. 21 41 18.0 


25.21 


—24.18 


Equation of 
Time, to be 
Added to 
Mean Time. 


m 8 
16 19.14 
16 20.85 
16 21.75 


16 21.82 
16 21.06 


16 19.47 


16 17.04 


16 13.77 
16 9.67 


16 4.73 
15 58.97 
15 52.37 


T5 44-94 
15 36.68 
15 27.60 


15 17.69 
15 6.95 
14 55-39 


14 43.01 
14 29.81 
14 15-79 


14 0.96 
13 45-34 
13 28.91 


13 11.70 
12 53.72 
12 34-97 
12 15.47 
II 55-23 
II 34.28 


II 12.62 


Diff. for 
rt Hour. 





8 
0.088 
0.054 
0.020 


0.015 
0.049 
0.084 


0.119 


0.154 
0.188 


0.223 
0.258 
0.292 


0.327 
0.361 


0.396 


0.430 
0.465 
0.499 


0.533 
0.567 
o 6or 


0.634 
0.668 


0.701 


9-733 
0.765 
0-797 


0.828 


0.858 
0.888 


0.917 


Norn.—The semidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign — prefixed to the hourly change of declination indicates that south declinations 


ere increasing. 
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Sidereal Time, 
or Right Ascen- 
sion of Mean 


hm 8 

14 38 46.16 
14 42 42.72 
14 46 39.27 


14 50 35.83 
14 54 32.38 
14 58 28.94 


15 
T5 
15 


2 25.50 
6 22.05 
10 18.61 


14 15.16 
18 11.72 
22 8.28 


15 
15 
15 


15 26 4.84 
15 30 1.39 
15 33 57-95 


15 37 54-5! 
15 41 51.06 


15 45 47.62 


15 49 44.18 
1§ 53 40.73 
15 57 37-29 


16 1 33.85 
16 5 30.41 
16 9 26.96 


16 13 23.52 
16 17 20.08 
16 21 16.64 


16 25 13.20 
16 29 9.75 
16 33 6.31 


16 37 2.87 
Diff. for x Hour, 


+9°.856s. 
(Table III.) 
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10 
Il 
12 


13 
14 
15 


16 


17 
18 


19 
20 
21 


22 
23 
24 


25 
26 


27 


28 
29 
30 


3I 


Day of the 
Month. 


Oo On Qn fe Ww wD mm | 


NOVEMBER, 1915. 


AT GREENWICH MEAN NOON. 


Year. 


Day of the 


217 59 13.1 
218 59 17.4 
219 59 23-9 


395 
306 


397 


308 


309 
310 


220 59 32.4 
221 59 43.0 
222 59 55-5 


223 60 9.8 
224 60 26.0 
225 60 43.8 


311 
312 
313 


227 I 3.1 
228 I 23.9 
229 +1 46.2 


314 
315 
316 


317 
318 


319 


230 


231 
232 


320 


321 
322 


233 
234 
235 


236 


237 
238 


323 
324 
325 


326 
327 
328 


239 
240 


241 


242 
243 
244 I 


40.1 
22.1 
5.6 


329 
330 
331 


00 Oo NN AO Qin ft WW WYNN 
Ge 
N 
‘o ¢] 


245 10 50.6 
246 I1 37.2 
247 12 25.2 


332 
333 
334 


335 | 248 13 14.8 


THE SUN'S 






True Longitude. 


ww = 


Oo oon Nan Cn fp > WG N 


Dif - for Latitude. 




















Logarithm of the 
Radius Vector of 
the Earth. 





9-996 6623 
9.996 5525 
9-996 4435 


9-996 3350 
9.996 2272 
9.996 1197 
— 0.62 | 9.996 0128 
9-995 9063 
‘9-995 8004 


9-995 6951 
9-995 5906 
9.995 4870 


0.54 


— 0.45 
0.35 
0.22 


— 0.08 
+ 0.05 
0.17 


9-995 3845 
9.995 2833 
9-995 1835 


+0.28 


0.37 
0.44 


+0.48 
0.49 
0.47 


9.995 0854 
9-994 9890 
9.994 8945 


9.994 8020 
9.994 7116 
9-994 6232 


+0.43 


0.37 
0.28 


9-994 5370 
9-994 4529 
9-994 3710 


+0.17 
+ 0.05 
— 0.07 


9-994 2913 
9.994 2137 
9.994 1381 


— 0.19 
0.31 
0.41 


9.994 0646 
9-993 9930 
9.993 9233 


— 0.50 | 9.993 8554 


Nore.—The longitudes in the column / are referred to the true equinox of their own date, while 
those in the column J’ are referred to the mean equinox of the beginning of the Besselian 


fictitious year. 


Il. 


Mean Time oi 
Sidereal Noon. 


7m § 

19 41.89 
15 45.98 
II 50.07 


7 54.16 
3 58.25 
O 2.34 


56 6.43 
52 10.52 
14.61 


Et & 


18.70 
22.79 
36 26.88 


32 30.97 
28 35.06 | 


24 39-15 


20 43-24 
16 47.33 
I2 51.42 


8 55.50 
4 59-59 
1 3.68 


6o OO 00 GO 00 GO GO 00 Oo 0o GO 60 oo coco. Uf OW OO OWw0oo 


37) 7-77 
53 11.86 


49 15-95 


45 20.04 
41 24.12 
37 28.21 


33 32.30 
29 36.39 
25 40.48 


N NNN NNN NNN 


21 44.56 


Diff. for : Hour, 
—9*.8296. 
(Table IT.) 


Day of the Menth. 


Nin Go He 


GO] 


il 
12 


13 
14 
15 


16 


17 
18 


19 
21 


22 
23 
24 
23 
26 
27 


28 
29 


jl 


15 18.2 
1§ 32.0 
15 47-0 


16 2.3 
16 16.5 
16 28.0 


16 35.6 
16 38.6 
16 36.6 


16 30.3 
16 20.7 
16 9.0 


15 56.4 
15 43.9 
I§ 32.2 


15 21.6 
15 12.4 
15 4-5 


14 57-9 
14 52.6 


14 48.4 


14 45-6 
14 44.0 
14 44.1 


14 45.9 
14 49.8 
14 55-9 
15 4-4 
1§ 15.4 
1§ 28.5 


15 43-5 





NOVEMBER, 1915. 
GREENWICH MEAN TIME. 


HORIZONTAL PARALLAX. 


¢ ” 


56 3.82 
56 54-47 
57 49.82 


58 45.90 
59 37-78 
60 20.10 


60 48.15 
60 58.91 
60 51.77 


60 28.64 


59 53-29 
59 10.31 


58 24.10 
57 38.28 
56 55.26 


56 16.51 
55 42.65 
55 13-75 


54 49-63 
54 29.99 
54 14.80 


54 4.22 
53 58.64 
53 58.75 


54 5-41 
54 19.55 
54 41.99 


55 13-29 
55 53-50 
56 41.91 


57 36.77 


THE MOON’S 


Diff. for 


r Hour. 


Midnight. 





Meridian of 
Greenwich. 


UPPER TRANSIT. 


Diff. for 
t Hour. 
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AGE. 





Noon. 


eee fer fe, ns | ee, 


+1.969 
2.232 
2.353 


+2.286 
1.999 
1.494 


+0.823 
+0.070 
—0.651 


—1.249 
1.664 
1.886 


—1.939 
1.864 


1.711 


—I.515 
1.306 
1.103 


—0.g10 
0.726 
0.538 


—0.34I 
—O.119 
+0.134 


+0.427 


0.757 
1.117 


+1.492 
1.854 
2.168 


+2.383 


56 28.35 


57 21.78 
58 18.06 


59 12.70 
60 0.46 
60 36.14 


60 55-80 


60 57.51 
60 42.00 


60 12.21 
59 32.46 
58 47.36 


58 0.96 
57 16.31 
56 35.30 


55 58.95 
55 27.59 
§5 1.11 


54 39.26 
54 21.83 
54 8.92 


54 0.76 
53 57-94 
54 1.20 


54 11.49 
54 29.69 
54 56.51 


55 32-31 
56 16.76 
57 8.69 


58 5.73 


—0.818 


0.633 
0.441 


—0.234 
+0.003 
0.276 


+0.588 
0.934 
1.304 


+1.677 
2.020 


2.291 


+2.437 


h m 
19 36.3 
20 21.2 


21 7.4 
21 56.3 


| 22 49.0 


23 46.7 
5 

O 49.1 

I 54-6 


3 0.2 


4 2.7 
5 0.2 


5 52-4 
6 40.3 
7 25.1 


8 8.1 
8 50.7 
9 33-9 


10 18.4 
II 5.0 
II 53.6 


12 43.8 
13 34.6 
14 25.0 


15 14.0 
16 1.0 
16 46.2 


17 30.0 
18 13.4 
18 57.3 


19 43.2 


m™ 
1.86 
1.89 
1.97 


2.11 
2.30 
2.51 


2.68 
2.75 


2.68 
2.51 
2.28 


2.07 
1.92 
1.82 


1.78 © 


1.78 
1.82 


1.89 
1.98 
2.06 


2.11 
2.12 
2.08 


2.00 
1.92 
1.85 


1.81 
1.81 
1.86 


1.98 


23.6 
24.6 
25.6 


26.6 
27.6 
28.6 


0.2 
1.2 
2.2 


3.2 
4.2 
5.2 


6.2 


7.2 
8.2 


9.2 
10.2 
11.2 


12.2 
13.2 
14.2 


15.2 
16.2 
17.2 


18.2 
19.2 _ 
20.2 


21.2 
22.2 
23.2 


24.2 


126 NOVEMBER, 1915. V. 
GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 


























Diff. Diff. iff. Difl. 
Hour. Right Ascension.| for Declination for our. Right Ascension.| for Declination. for 
| t Min x Min. t Min. t Min. 
MONDAY 1. WEDNESDAY 3. 
hm s |s corom yon hm s |s an 
-@ | 9 39 38.25 | 1.9778 IN. 13 6 57.8 | 12-851} © | II 14 33.02 | 2.0043 I 4t 44.7 | 15.36 
"2 | 9 4t 36.89 | 1.9768] 12 54 4.6 | 12.923] 1 | 11 16 33.35 | 2.0067 I 26 22.0 | 15.91 
2 9 43 35-47 | 1-9758 12 4I 7.1 | 12.993] 2 | If 18 33.82 | 2.009% I IO S7.7 | 15-4 
3 9 45 33-99 | t-9749 12 28 5.4 [13.063 3 | IX 20 34.44 | 2.0117 © 55 31.7 | 1-44 
4 9 47 32.46 1.974% I2 14 §9-5 | 13-133 4 II 22 35.22 | 2.0r43 © 40 4.2 | 15-43! 
5 | 9 49 30.88 | 1.9733 12 1 49.5 | 13.201] 5 | x1 24 36.16 | 2.0170 © 24 35.2 | 15-0 
6] 9 SI 29.25 | t-9725 11 48 35.4 | 13-2608 6 | rx 26 37.26 | 2.0198 © 9 4.7] 15-5" 
7 | 9 53 27.58 | 1.9719 Il 35 17.2 | 13-337] 7 | 18 28 38.54 | 2.0228 |S. oO 6 27.2 | 15.30 
8 | 9 55 25.88 | r.9713 II 21 §5.0 | 13-403 8 | IX 30 39.99 | 2.0258 © 22 0.3 | 1%. 
9 | 9 57 24.14 | 1.9708 Ir 8 28.8 | 13.4609] 9 | If 32 41.63 | 2.0288 © 37 34.6 | 3s. 
10 | 9 59 22.37 | x-9703 10 54 58.7 | 13.534] 10 | IT 34 43.45 | 2.0379 © 53 10.1 | 15. 
II | 10 I 20.57 | 1.9698 IO 41 24.7 | 13-5989 Ir | 1% 36 45.46 | 2.0352 r 8 46.7 | 15 
12 | 10 3 18.75 | 1.9695 10 27 46.9 | 13.662} 12 | 11 38 47.67 | 2.0385 I 24 24.2 | 15.43 
13 | 10 5§ 36.91 | 1.9693 IO 14 §.3 | 13.724] 13 | II 40 50.08 | 2.0419 I 40 2.6] 15.54 
14 | 10 7 15.06 | 1.9690 IO © 20.0 | 13.786 14 | II 42 52.70 | 2.0454 I 55 41.9 | 15-6 
15 | 10 Q 13.19 | 1.9688 9 46 31.0 | 13.847 15 | 1% 44 55-53 | 27-0489 2 II 22.0 | 13.6% 
16 | 10 II 11.32 | 1.9688 9 32 38.4 | 13.907] 16 | rr 46 58.57 | 2.0526 227 2.8 | 15.6% 
17 | 10 13 9.45 | 1.9688 9g 18 42.2 | 13.067] 17 | 11 49 1.84 | 2.0563 2 42 44.1 | 15-65 
18 | 10 3§ 7.57 | 1.9688 9 .4 42.4 | 14.025} 18 | Ir 51 5.33 | 2.0602 2 58 25.9 | 15.% 
19 | 10 17 §.70 | 1.9689 8 50 39.2 | 14.083] I9 | 13 53 9.06 | 2.0641 3.14 8.2 | 15.78 
20 | 10 19 3.84 | 1.969 8 36 32.5 | 14.140 f 20 | IT 55 13.02 | 2.0682 3 29 50.8 | 35.73 
2I | 10 21 1.99 | 1.9693 8 22 22.4 | 14.196] 21 | IF 57 17-23 | 2.0722 3 45 33-7 | 35-7 
22 | 10 23 0.15 | 1.9696 8 8 9.0 | 14.251] 22 | It 59 21.68 | 2.0763 4 1 16.8 15.8 
23 | 10 24 58.34 | z.970r IN. 7 53 52-3 | 14.306 | 23 | 12 1 26.39 | 2.087 |S. 417 0.0 | 15.7 
TUESDAY 2. THURSDAY 4. 
© | 10 26 56.56 | 1.9706 IN. 7 39 32-3 | 14.380 © | 12 3 31.36 | 2.0850 |S. 4 32 43.2 | 15-79 
r | 10 28 54.81 | 1.9711 725 9.2 | 14.412 I | 12 § 36.59 | 2.0804 4 48 26.3 | 15.75 
2 | 10 30 53.09 | 1.9717 7 10 42.9 | 14.464 2 | 12 7 42.09 | 2.0939 § 4 9-3] 35:74 
3 | TO 32 51.41 | 1.9723 6 56 13.5 | 14-sts] 3 | 32 9 47.86 | 2.0985 5 19 §2.0| 15.9 
4 | 10 34 49.77 | t-9731 6 41 41.1 | 14.564] 4 | 12 II 53.91 | 2.1033 5 35 34-4] 35-"3 
§ | 10 36 48.18 | 1.9739 627 5.8 | 14.613] 5 | 12 34 0.25 | 2.1080 5 51 16.3 | 15-6 
6 | 10 38 46.64 | 1.9748 6 12 27.5 | 14.662] 6 | 12 16 6.87 | 2.1128 6 6 57.7 | 15-68 
7 | 10 40 45.15 | 1.9758 5 57 46.3 | 14-709] 37 | 12 18 13.78 | 2.2278 6 22 38.4 | 15.6% 
8 | 10 42 43.73 | 1-9768 § 43 2.4 | 14.753] 8 | 12 20 21.00 | 2.3228 6 38 18.5 | 15.66 
9 | 10 44 42.37 | 1-9779 § 28 15.7 | 14.801 9g | 12 22 28.52 | 2.2279 6 53 57-8 | 15-58 
10 | 10 46 41.08 | 1.9792 5 13 26.3 | 14.8459 10 | 12 24 36.35 | 2-332 7 9g 36.1 | 15-63 
II | 10 48 39.87 | 1.9805 4 58 34.3 | 14.8889 11 | 12 26 44.49 | 2.1384 7 25 13.5 | 35-59 
12 | 10 50 38.74 | 1.9818 4 43 39-7 | t4-932, 12 | 12 28 §2.96 | 2.1438 7 40 49.7 | 15-58 
13 | 10 52 37.69 | 1.9833 4 28 42.5 | 14.973 13 | 12 3X 1.75 | 2-1492 7 56 24.7 | 35-573 
14 | 10 54 36.73 | 1-9848 4 13 42.9 | t5.013 ] 14 | 12 33 10.86 | 2.1547 8 rx 58.4] 15.59 
15 | 10 56 35.86 | 1.9863 3 58 40.9 | 15.053] 15 | 12 35 20.31 | 2.1603 8 27 30.7 | 35-9% 
16 | 10 58 35.09 | 1.9880 3 43 36.6 | 15.092 | 16 | 12 37 30.10 | 2.1660 8 43 (1.5 | 15-3 
17 | If © 34.42 | 1.9898 3 28 29.9 | 15.129 | 17 | 12 39 40.23 | 2.1718 8 58 30.7 | 15-473 
18 | 11 2 33.86 | 1.9916 3.13 21.1 | r5.165 9 18 | 12 4 50.71 | 2.1776 9 13 §8.2 | 15-4483 
19 | Il 4 33-41 | 1.9935 2 58 10.1 | 15.202 f 19 | 12 44 1.54 | 2.1835 9 29 23-9 | 15-4 
20 | 11 6 33.08 | 1.9955 2 42 56.9 | 15.237] 20 | 12 46 12.73 | 2.1895 9 44 47.6 | 153% 
21 | rr 8 32.87 | 1.9976 2 27 41.7 | 15.269 J 21 | 12 48 24.28 | 2.1956 10 0 9.3 | 15:34 
22 | I1 10 32.79 | 1.9998 2 12 24.6 | 15.301 J 22 | 12 50 36.20 | 2.2018 10 15 28.8 | 15-57 
23 | 11 12 32.84 | 2.0019 1 57 5-6 | 15.333 | 23 | 12 52 48.49 | 2.2080 IO 30 46.1 | 15.368 
a4 | 11 14 33.02 | 2.0043 IN. 3 41 44.7 | 15.363] 24 | 12 55 1.16 | 2.2145 |S. 10 46 1.0 | 15.2% 


ri. 


NOVEMBER, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Diff. 
for 


our. Right Ascension. Declination. 
: Min. 
FRIDAY s. 
hm i =s s oof 
o | 12 55 1.16 | s.sr43 |S. 10 46 1.0 
1 | 12 §7 14.22 | 2.2207 Ir 33.4 
2 | 12 §9 27.64 | 2.2272 1r 16 23.2 
3] 13° I 41.46 | 2.2337 It 31 30.3 
4/113 3 55-68 | 2.2403 tr 46 34.6 
5; 13 6 10.29 | 2.2468 12 I 35.9 
6 | 13 8 25.30 | 2.2536 12 16 34.2 
7 | 13 IO 40.72 | 2.2604 12 31 29.3 
8 | 13 12 56.55 | 2.2673 12 46 21.1 
9 | 13 35 12.80 | 2.2743 13 I 9.5 
1o | 13 17 29.46 | 2.2813 13 15 54.3 
Ir | 13 19 46.55 | 2.2883 13 30 35-4 
12 | 13 22 4.06 | 2.2954 13 45 12.8 
13 | I3 24 22.00 | 2.3026 13 59 46.3 
14 | 13 26 40.37 | 2.3098 14 14 15.8 
15 | 13 28 59.18 | 2.3177 14 28 41.1 
16 ' 13 31 38.42 | 2.3244 14 43 2.2 
17 | 33 33 38-11 | 2.3338 14 57 18.8 
18 . 13 35 58.24 | 2.3393 I§ I1 30.9 
19 i 13 38 18.82 | 2.3468 35 25 38.4 
20 | 13 40 39-85 | 2.3343 1§ 39 41.1 
21 | 13 43 1.33 | 2-368 I§ 53 38.9 
22 | 13 45 23.27 | 2.3604 16 7 31.6 
33. 33 47 45-66 | 2.3770 |S. 16 23 19.2 
SATURDAY 6. 

o' 13 so 8.51 | 2.3847 |S. 16 35 1.4 
t | 13 52 31.82 | 2.3024 16 48 38.2 
2 13 54 §5-60 | 2.4002 17 2 9.4 
3 | 13 57 19-84 | 2.4079] 17 15 35-0 
4 13 59 44-55 | 29-4188 | 17 28 54.7 
5 | 34 2 9-73 | 2-438] 17 42 8.5 
6 134 4 35-37 | 2-4333 17 55 16.1 
7 | 14 7 1.49 | 2-4393 1 8 17.5 
8. 14 9g 28.08 | 2.4470 18 21 12.6 
9 | 14 IX 55.13 | 2.4548 18 34 1.2 
10 | 34 14 22.66 | 2.4628 18 46 43.1 
It | 14 16 50.66 | 2.4707 18 59 18.3 
I2 | 34 19 19.14 | 2.4786 19 11 46.6 
13 | 14 21 48.09 | 2.4864 19 24 7.9 
14 | 14 24.17.51 | 2.4943 19 36 22.0 
15 ' 14 26 47.40 | 2.5022 19 48 28.8 
16 | 14 29 17.76 | 2.5100 20 © 28.2 
iq | 14 31 48.60 | 2.5178 20 12 20.0 
18 | 14 34 19.90 | 2.5956 20 24 4.2 
19 | 14 36 51.67 | 2.5333 | 20 35 40.5 
20 | 14 39 23.90 | 2.s4zz 20 47 8.8 
21 | 14 41 56.60 | 2.5488 20 58 29.1 
a2, 14 44 29.76 | 2.5565 2% 9 41.1 
23 | 14.47 3-38 | 2-s64r 21 20 44.8 
24 | 14 49 37-45 | 2-s7t7 |S. 21 31 40.0 


Diff. 
for [Hour. 


t Min. 


oe 
35.228 
35.185 
IS.24X 
15.095 
3$ .047 
14-997 
14.945 
14.891 
14.835 
14.777 
14.716 
34.654 
14.591 
34.525 
34.457 
14.387 
14-314 
34-239 
34.163 
14.085 
14.004 
13.92% 
13 .836 
33.748 


13.658 
13.$67 
13-473 
13.378 
33.279 
13.378 
33.075 
12.971 
12.864 
12.984 
12.643 
12.529 
32.413 
12.295 
32.174 
12.052 
11.927 
11.800 
11.671 
11.538 
11.405 
11.269 
11.132 
10.99! 
10.848 


COV’ AN hW DH O 





Diff. 
Right Ascension.| for 





Declination. 
r Min. 
SUNDAY 7. 
h m s 8 | id , fd 
14 49 37-45 | 2.5717 |S. 21 31 40.0 
14 52 11.98 | 2.5793 21 42 26.6 
14 54 40.96 | 2.5868 21 53 4.5 
14 57 22.39 | 2-s42 22 3 33-5 
14 59 58.25 | 2.60%4 22 13 53.6 
I5 2 34.56 | 2.6088 22 24 4.5 
15 § 11.31 | 2.6360 22 34 6.2 
15 7 48.48 | 2.6033 22 43 58.6 
I§ 10 26.08 | 2.6303 22 53 41.5 
15 13 4.10 | 2.637% 23 3 14.8 
15 I§ 42.53 | 2.6439 23 12 38.4 
15 18 21.37 | 2.6508 23 21 52.2 
15 2x 0.62 | 2.6575 23 30 56.0 
15 23 40.27 | 2.6642 23 39 49.8 
15 26 20.31 | 2.6706 23 48 33.4 
1§ 29 0.74 | 2.6769 23 57. 6.7 
I§ 31 41.54 | 2.6832 24 § 29.6 
IS 34 22.72 | 2.6893 24 13 42.1 
IS 37 4.26 | 2.6953 24 21 44.0 
15 39 46.15 | 2.7022 24 29 35.1 
I1§ 42 28.40 | 2.7069 24 37 15.5 
15 45 10.98 | 2.7125 24 44 45.0 
15 47 53-90 | 2.7180 24 52 3-5 
I5 50 37.14 | 2.7233 |S. 24 59 10.9 
MONDAY 8. 
I5 53 20.70 | 2.728 |S. 25 6 7.2 
1§ 56 4.57 | 2-7336 25 12 52.2 
15 58 48.73 | 2.7384 | 25 19 25.9 
16 1 33.18 | 2.7433 25 25 48.1 
16 4.17.90 | 2.7476 25 31 58.8 
16 7 2.89 | 2.7520 25 37 57-9 
16 9 48.14 | 2.7562 25 43 45-4 
16 12 33.63 | 2.7602 25 49 21.2 
16 15 19.36 | 2.7640 25 54 45.2 
16 38 5.31 | 2.7676 25 59 57-3 
16 20 51.47 | 2.7712 26 457-4 
16 23 37.84 | 2.7744 26 9 45.6 
16 26 24.40 | 2.7775 26 14 21.8 
16 29 11.14 | 2.7804 26 18 45.8 
16 31 §8.05 | 2.7831 26 22 57.7 
16 34 45.11 | 2.7855 26 26 57.4 
16 37 32.31 | 2-7878 26 30 44.8 
16 40 19.65 | 2.7900 26 34 20.0 
16 43 7.1L | 2.7918 26 37 42.8 
16 45 54.67 | 2.7934 26 40 53.3 
16 48 42.32 | 2.7949 26 43 51.4 
16 51 30.06 | 2.7963 26 46 37.1 
16 54 17.87 | 2.7973 26 49 10.4 
16 57 5.73 | 2.798: 26 51 31.2 
16 59 53-64 | 2.7987 |S. 26 53 39.6 
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TUESDAY o9. 
h m 8 8 ° ¢ oo 
16 59 53.64 | 2.7987 |S. 26 53 39.6 
17 2 41.58 | 2.7991 26 55 35-4 
17 § 29.53 | 2-7993 26 57 18.8 
17 8 17.49 | 2.7993 26 58 49.6 
17 II 5.44 | 2.7990 27. 0 8.0 
17 13 53-37 | 2-798 27 1 13.8 
17 16 41.26 | 2.7978 27 2 7.1 
17 Ig 29.11 | 2.7970 27. 2 48.0 
17 22 16.90 | 2.7958 27. 3 16.4 
17 25 4.61 | 2.7945 27 3 32.3 
17 27 §2.24 | 2.7930 27. 3 35-8 
17 30 39-77 | 2-7913 27 3 26.8 
17 33 27-19 | 2.7893 27 3 «5-4 
17 36 14.48 | 2.7871 27. 2 31.6 
17 39 1.64 | 2.7848 27 I 45.5 
17 41 48.65 | 2.7822 27 0 47.1 
17 44 35-50 | 2.7793 | 26 59 36.4 
17 47 22.17 | 2.7763 26 58 13.5 
17 50 8.66 | 2.7732 26 56 38.4 
17 52 54-95 | 2-7608 | 26 54 51.1 
17 55 41.04 | 2.7663 26 52 51.7 
17 58 26.90 | 2.7624 26 50 40.3 
18 1 12.53 | 2.7585 26 48 16.8 
18 3 57-92 | 2.7544 IS. 26 45 41.4 
WEDNESDAY 1o. 
18 6 43.06 | 2.7501 [S. 26 42 54.2 
18 9 27.93 | 2-7455 26 39 55.1 
18 12 12.52 | 2.7408 26 36 44.3 
8 14 56.82 | 2.7359 26 33 21.8 
18 17 40.83 | 2.7309 26 29 47.7 
18 20 24.53 | 2.7258 26 26 2.1 
18 23 7.92 | 2.7204 26 22 5.0 
18 25 50.98 | 2.7148 26 17 56.6 
18 28 33.70 | 2.7092 26 13 36.8 
18 31 16.08 | 2.7034 26 9 5.8 
18 33 58.11 | 2.6975 26 4 23.7 
18 36 39.78 | 2.6913 25 59 30.5 
18 39 21.07 | 2.6850 25 54 26.3 
18 42 1.98 | 2.6787 25 49 11.3 
18 44 42.51 | 2.6722 25 43 45-5 
18 47 22.64 | 2.66s5 25 38 9.0 
18 50 2.37 | 2.6588 25 32 22.0 
18 52 41.69 | 2.6519 25 26 24.4 
18 55 20.60 | 2.6449 25 20 16.5 
18 §7 59.08 | 2.6378 25 13 58.3 
IQ O 37-14 | 2.6307 25 7 29.9 
19 3 14.76 | 2.6233 25 0 51.4 
19 5 51.94 | 2.6160 24 54 2.9 
19 8 28.68 | 2.6086 24 47 4.6 
Ig II 4.97 | 2.6009 |S. 24 39 56.5 


a 


THURSDAY rr. 


e eo oe 


Vu 


| 


ee ee 


hm i  =°3 $ 

IQ II 4.97 | 2.6009 |S. 24 39 56.5 
19 13 40.79 | 2.5933 24 32 38.7 
19 16 16.16 | 2.5856 24 25 11.4 
Ig 18 51.06 | 2.5778 24 17 34.7 
Ig 21 25.49 | 2.5699 24 9g 48.6 
19 23 59-45 | 2-s6a1 24 1 53-3 
19 26 32.94 | 2.5542 23 53 48.9 
19 29 5-94 | 2.5460 23 45 35-5 
19 31 38.46 | 2.5379 23 37 13.1 
19 34 10.49 | 2.5298 23 28 42.0 
1Q 36 42.03 | 2.5216 23:20 2.3 
19 39 13.08 | 2.s134 23 II 14.0 
Ig 41 43.64 | 2.5052 23° 2: 17.3 
IQ 44 13.70 | 2.4968 22 53 12.3 
19 46 43.26 | 2.4886 22 43 59-1 
IQ 49 12.33 | 2.4803 22 34 37-8 | 
1g 51 40.89 | 2.4719 2225 8.6 
19 54 8.96 | 2.4636 22 15 31.5 
19 56 36.52 | 2.4552 22 § 40.7 
19 59 3-58 | 2.4468 | 21 55 54.3 
20 I 30.14 | 2.4385 21 45 54-3 
20 3 56.20 | 2.4301 21 35 47-0 
20 6 21.75 | 2.4217 21 25 32-4 
20 8 46.80 | 2.4133 |S. 21 15 10.6 

FRIDAY 1:3. 

20 IX 11.35 | 2.4009 |S. 21 4 41.8 
20 13 35-39 | 2.3966 20 54 6.1 
20 15 58.94 | 2.3883 20 43 23-5 
20 18 21.99 | 2.3800 20 32 34.3 
20 20 44.54 | 2.3718 20 21 38.5 
20 23 6.60 | 2.3635 20 10 36.2 
20 25 28.16 | 2.3552 19 59 27-5 
20 27 49.22 | 2.3469 19 48 12.6 
20 30 9.79 | 2.3388 1g 36 51.5 
20 32 29.88 | 2.3308 19 25 24.4 
20 34 49.48 | 2.3226 19 13 51-4 
20 37. 8.59 | 2-3145 Ig 2 12.5 
20 39 27.22 | 2.3065 18 50 28.0 
20 41 45.37 | 2-2985 18 38 37.8 
20 44 3.04 | 2.2906 18 26 42.1 
20 46 20.24 | 2.2828 18 14 41.1 
20 48 36.97 2.2749 18 2 34.8 
20 50 53.23 | 2.267: 17 §0 23.3 
20 53 9.02 2.2593 17 38 6.8 
20 55 24-35 | 2-357 I7 25 45-3 
20 57 39.22 | 2.2441 17 13 19.0 | 
20 50 53-04 | 2.2366 17 0 48.0 
21 2 7.61 | 2.2291 16 48 12.3 
21 4 21.13 | 2.2216 16 35 32.1 


21 6 34.20 


2.2143 |S. 16 22 47-4 
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SATURDAY 13. 


hm  =°s s oof" 
21 6 34.20 | 2.2143 |S. 16 22 47.4 
2% 8 46.84 | 2.2070 16 9 58.3 
21 10 59.04 | 2.1998 15 57 5.0 
2% 13 10.81 | 2.1926 1§ 44 7.5 
2I I1§ 22.1§ | 2.385 I§ 3! 6.0 
2I 17 33-07 | 2.1785 15 18 0.5 
2I 5Q 43-57 | 2.1716 IS 4 51.1 
2I 2X 53.66 | 2.1648 14 51 37-9 
2124 3-34 | 2.1579 14 38 21.1 
21 26 12.61 | 2.1512 14 25 0.7 
21 28 21.48 | 2.1445 14 It 36.8 
2I 30 29.95 | 2.1379 13 58 9.5 
21 32 38.03 | 2.1318 13 44 38.8 
21 34 45.73 | 2.1251 13 31 4.9 
; 21 36 53.04 | 2.1188 13 17 27.9 
| 2% 38 59.98 | 2.1125 13 3 47-9 
2% 41 6.54 | 2.1063 12 50 4.9 
2X 43 12.74 | 2.1003 12 36 19.0 
2% 45 18.57 | 2.0943 I2 22 30.3 
2I 47 24.05 | 2.088 12 8 38.9 
2q 49 29.18 | 2.0826 13 54 44.9 
21 §I 33-96 | 2.0768 Ir 40 48.3 
2I §3 38.39 | 2.0721 Ir 26 49.3 
aI §5 42.49 | 2.06ss |S. rz 12 47.9 
SUNDAY 14. 

2X §7 46.25 | 2.0600 |S. 10 58 44.2 
2I §9 49.69 | 2.0546 10 44 38.3 
| 22 xX 52.80 | 2.0493 10 30 30.3 
22 3 §5-60 | 2.0440 10 16 20.2 
22 § 58.08 | 2.0388 10 2 8.1 
22 8 0.26 | 2.0338 9 47 54.1 
22 10 32.14 | 2.0288 9 33 38.3 
22 12 3.72 | 2.0239 9 19 20.8 
22 34 §.01 | 2.0191 9 5 1.5 
22 16 6.01 | 2.0144 8 50 40.6 
22 18 6.74 | 2.0098 8 36 18.2 
22 20 7.19 | 2.0053 8 21 54.3 
22 22 7.37 | 2.0008 8 7 29.1 
22 24 7.29 | 1.9964 753 2.5 
22 26 6.94 | 1.9921 7 38 34-7 
22 28 6.34 | 1.9879 724 §.7 
22 30 5.49 | 1.9838 7 9 35-6 
22 32 4.40 | 1.9798 655 4.4 
a2 34 3.07 | 1.9759 6 40 32.3 
a2 36 3.51 | 1.9731 6 25 59.3 
22 37 59.72 | 1.9683 6 Ir 25.4 
22 39 5770 | 1.9646 5 56 50.8 
22 41 55.47 | 1.9610 § 42 15-4 
22 43 53.02 | 1.9575 § 27 39-4 
22 4§ 50.37 | t-osax |S. § 13 2.8 


32281°—1915——9 


oe 
12.783 
12.853 
12.923 
12.992 
13.058 
13.124 
13.188 
13.250 
13.310 
13.369 
13-427 
13.483 
13.538 
13.59% 
13.642 
13.692 
13.742 
13.788 
13.834 
13.878 
13.922 
13.963 
14.003 
14.043 


14.080 
14.1216 
14.15% 
14.185 
14.218 
14.248 
14.278 
14.307 
34-335 
14.363 
14.386 
14-409 
14.432 
14-453 
14-:73 
34-493 
14.§12 
14.528 
14.543 
14-558 
14.57% 
14.583 
34.595 
14.605 
34.614 


~ 
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MONDAY 1s. 
hm =°s 8 7. fF 
22 45 50.37 | 1-9s4r |S. § 13 2.8 
22 47 47.51 | 1.9508 4 58 25.7 
22 49 44.46 | 1.9476 4 43 48.1 
22 51 41.22 | 1.9444 4 29 10.2 
22 $3 37-79 | 1.9413 4 14 31.9 
22 55 34.18 | 1.9383 3 59 53-4 
22 57 30-39 | 1.9354 3 45 14.7 
22 59 26.43 | 1.9326 3 30 35.8 
23 I 22.30 | 1.9298 3 1§ 56.8 
23 3 18.08 | 1.9272 3 1 17.8 
23. 5 13.56 | 1.9247 2 46 38.8 
23 7 8.97 | 1.9223 2 31 59.9 
23 9 4.23 | 1.9198 2 17 21.2 
23 10 59.35 | t-9175 | 2 2 42.7 
23 12 54.33 | 1-983 | 148 4.5 
23 14 49.18 | 1.9132 I 33 26.6 
23 16 43.91 | x.o1t2 1 18 49.1 
23 18 38.51 | 1.9097 Io4 12.1 
23 20 33.00 | 1.9072 © 49 35-5 
23 22 27.37 | 1.9083 © 34 59-5 
23 24 21.64 | 1.9036 © 20 24.1 
23 26 15.80 | r.9019 |S. © 5§ 49.3 
23 28 9.87 | 1.9004 IN. o 8 44.7 
23 30 3.85 | 1.8989 IN. 0 23 17.9 
TUESDAY 16. 

23 31 57-74 | 1-897s IN. 0 37 50.3 
23 33 51.5§ | 1.8962 © §2 21.8 
23 35 45.28 | 1.8949 t 6 52.4 
23 37 38.94 | 1.8938 I 2I 22.0 
23 39 32-53 | 1.8926 I 35 59-5 
23 41 26.05 | 1.8915 I 50 17.9 
23 43 19.51 | 1.8906 2 4 44.2 
23 45 12.92 | 1.8898 219 9.3 
23 47 6.28 | 1.8890 2 33 33-1 
23 48 59.60 | 1.8883 2 47 55.6 
23 50 §2.87 | 1.8876 3 2 16.8 
23 52 46.11 | 1.8870 3 16 36.5 
23 54 39.31 | 1.886s 3 30 54.8 
23 §6 32.49 | 1.886r 3.45 11.5 
23 58 25.64 | 1.8858 3 59 26.7 
© o 18.78 | 1.8835 4 13 40.2 
O 2 11.90 | 1.8853 4 27 52.1 
O 4 §.-O1 | 1.8852 442 2.3 
O § 58.12 | 1.88sr 4 56 10.6 
© 7 51.22 | 1.8851 § 10 17.1 
© 9 44.33 | 1.8852 5 24 21.8 
© IL 37.44 | 1.8853 5 38 24.5 
© 13 30.56 | 1.885 5 52 25.3 
© I§ 23.70 | 1.8858 6 6 24.0 
© 17 16.86 | 1.883 IN. 6 20 20.6 
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NOVEMBER, 1915. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


WEDNESDAY 17. 


e , ” 


m $s 8 
17 16.86 | 1.8863 IN. 6 20 20.6 


19 10.05 | 1.8867 6 34 15.1 
2% 3.26.| 1.8872 6 48 7.4 
22 56.51 | 1.8878 7 I 57.5 
24 49-79 | 1.8883 7 15 45-3 
26 43.11 | 1.8890 7 29 30.7 
28 36.47 | 1.8898 7 43 13.8 
30 29.88 | 1.8906 7 56 54.4 
32 23.34 | 1.8915 8 10 32.6 
34 16.86 | 1.8925 8 24 8.3 
36 10.44 | 1.8935 8 37 41.4 
38 4.08 | 1.8946 8 51 11.8 
39 57-79 | #-89s8 9 4 39:5 
4I 51.57 | 1.8969 9 18 4.5 
43 45-42 | 1.8982 9 31 26.7 
45 39-35 | 1-8995 9 44 46.1 
47 33-36 | 1.9008 9 58 2.7 
49 27.45 | 1.9023 10 11 16.3 
5X 21.63 | 1.9038 10 24 26.9 
53 15-91 | 1.9054 10 37 34-5 
55 10.28 | 1.9069 10 50 39.0 
57 4-74 | 1.9086 Ir 3 40.4 
58 59.31 | x.9103 rr 16 38.6 
© 53-98 | :.9121 IN. 11 29 33.6 
THURSDAY 18. 

2 48.76 | 1.9139 IN. 11 42 25.3 
4 43-95 | 1.9158 II 55 13.7 
6 38.66 | 1.9178 12 7 58.7 
8 33-79 | 3.9198 12 20 40.2 
IO 29.03 | 3.9218 12 33 18.3 
12 24.40 | 1.9239 12 45 52.9 
14 19.90 | 1.9261 12 58 23.9 
16 15.53 | z-9283 13 10 51.3 
18 11.29 | 1.9304 13 23 15.0 
20 7.18 | 1.9327 13 35 35.0 
22 3.21 | 1.9351 13 47 51.2 
23 59-39 | 13-9378 14 9 3-5 
25 55-71 | 1-9398 14 12 12.0 
27 §2.17 | 1.9423 14 24 16.6 
29 48.78 | 1.9448 14 360 17.2 
32 45-55 | t-9474 | 14 48 13.7 
33 42-47 | 1-9499 15 0 6.2 
35 39-54 | 13-9528 T5 If 94-5 
37 36-77 | r-9ss2 | 15 23 38.7 
39 34-16 | r.9579 | 915 35 18.7 
4I 31.72 | 1.9607 15 46 54.4 
43 29.44 | 3.9634 15 58 25.8 
45 27-33 | 2.9663 16 9 52.8 
47 25.39 | 1.9692 16 25 15.4 
49 23.62 | 1.9719 IN. 16 32 33.5 


12 
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FRIDAY 10. 

m 8 8 ® ? id 
49 23.62 | t.9719 IN. 16 32 33.5 
51 22.02 | 1.9748 16 43 47-1 
53 20.60 | 1.9778 16 54 56.1 
55 19.36 | 1.9808 17 6 0.5 
57 18.30 | 1.9838 1717 0.3 
S9 17-42 | 1.9868 17 37 55-3 
1 16.72 | 1.9808 17 38 45.6 
3 16.20 | 1.9929 17 49 31.1 
5 15-87 | 1.9960 18 © 11.7 
7 15.72 | 1.9992 18 10 47.4 
9 15.77 | 2.0023 18 21 18.1 
II 16.00 | 2.0054 18 31 43-8 
13 16.42 | 2.0086 18 42 4.5 
1§ 17.03 | 2.0418 18 52 20.0 
17 17.84 | 2.0153 19 2 30.4 
19 18.84 | 2.0183 19 12 35.6 
21 20.04 | 2.0236 IQ 22 35-5 
23 21.43 | 2.0248 19 32 30.1 
25 23.02 | 2.0282 19 42 19.4 
27 24.81 | 2.0314 19 §2 3-3 
29 26.79 | 2.0347 20 I 41.7 
31 28.97 | 2.0380 20 II 14.6 
33 31-35 | 2.0423 20 20 41.9 
35 33-93 | 2.04047 |N. 20 30 3.7 


SATURDAY 20. 


37 36.71 
39 39-59 
41 42.87 
43 46.25 
45 49.82 
47 53.60 
49 57.58 
52 1-75 
54 6.13 
§6 10.71% 
58 15.48 
© 20.45 
2 25.62 
4 39.99 
6 36.55 
8 42.30 
10 48.24 
12 54.38 
I§ 0.71 
17 7-23 
Ig 13-94 
2I 20.83 
23 27.91 
25 35-17 
27 42.62 


2.0480 IN. 20 39 19.8 


2.0513 
2.0547 
2.0579 
2.0613 
2.0647 
2.0679 
2.0723 
2.0747 
2.0779 
2.0822 
2.0845 
2.0878 
2.0912 
2.0943 
3.0974 
2.1007 
2.1039 
2.1071 
#. 1103 
2.1333 
a.1364 
2.119S 
2.1226 
2.3257 


20 
20 
a1 
ar 
aI 
a1 
a1 
at 
ar 
22 
22 


22 
23 
23 
23 
23 
23 
23 
23 


- 23 


48 30.3 
57 35-0 
6 33-9 
1§ 27.0 
24 14.3 
32 55.6 
41 31.0 
59 0.3 
58 23.6 
6 40.8 
14 51.9 
22 56.8 
3° 55-5 
38 47.9 
46 34.0 
54 13-7 

I 47.0 
9 13-9 
16 34.3 
23 48.2 
3° 55-5 
37 56.2 
44 50.2 
SI 37-6 


i 





9-238 
9-237 
9.038 
8.933 
8.837 
8.738 
8.ég9 
8.939 
8.438 
8.338 
8.236 
8.333 
8.a30 
7-936 
7 821 
7-73§ 
7.608 
7-503 
7-394 
7 286 
9.397 
7-067 
6.956 
6.845 
6.734 | 
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SUNDAY 21. 
hm 3 s eof" 
3 27 42.62 | 2.1257 |N. 23 51 37.6 
3 29 50.25 | 2.1286 23 58 18.3 
3 38 §8.05 | 2.1315 24 4 52.2 
3 34 6.03 | 2.1345 24 II 19.3 
3 36 14.19 | 2.2374 24 17 39.6 
3 38 22.52 | 2.1403 24 23 53.0 
3 40 31.02 2.3430 24 29 59-5 
3 42 39-68 | 2.1458 | 24 35 59-1 
3 44 48.51 | 2.1486 24 41 51.6 
3 46 57-54 | 2.1513 | 24 47 37.2 
3 49 6.66 | 2.1538 24 53 15-7 
3 §1 15.97 | 2-1565 24 58 47.2 
3 §3 25-44 | 2-159: 25 4 11.5 
3 S55 35-06 | 2.1616 25 9 28.7 
3 57 44.83 | 2.1640 | 25 14 38.7 
3 59 54-74 | 2.1664 | 25 19 41.6 
4 2 4.80 | 2.1688 25 24 37.2 
4 4 15.00 ; 2.1712 25 29 25-5 
4 6 25.34 | 2.1734 | 25 34 6.5 
4 8 35-81 | 2.1757 25 38 40.2 
4 10 46.42 | 2.1778 25 43 6.6 
4 12 57-15 | 2-1799| 25 47 25.6 
4 15 8.01 | 2.1820 25 5 37.2 
4 17 18.99 | 2.1839 IN. 25 55 41.3 


MONDAY 22. 
2.1858 IN. 25 59 38.0 


30.08 | 
41.28 


arbrhrordar 
8S baa nS 


rei 


wn BELESRAEAS 
Bane S one 


oN 
nn 
00 O& 


UUUNAUMNA DASH HHAA ADHD 
= 


a PSuSgsse os 


| nl 
re) 
w 
~ 
rs 
~_ 


2.1877 
2.1895 
2.1913 
2.1930 
2.1946 
2.1961 
2.3976 
2.1990 
2.2003 
2.9017 
2.23039 
2.2040 
2.2051 
2.2062 
2.2071 
2.2099 
2.2087 
2.2004 
2.2102 
2.2106 
3.911% 
3.2116 
3.21%9 


26 3 27.2 
26 7 9.0 
26 10 43.2 
26 14 9.8 
26 17 28.9 
26 20 40.5 
26 23 44.4 
26 26 40.7 
26 29 29.4 
26 32 10.4 
26 34 43.8 
26 37 9.5 
26 39 27.5 
26 41 37.8 
26 43 40.4 
26 45 35-3 
26 47 22.4 
26 49 1.7 
26 50 33.3 
26 51 57.1 
26 53 13-2 
26 54 21.5 
26 55 22.0 


2.2122 IN. 26 56 14.7 


I2 


TUESDAY 323. 


$8 

21.47 
34.21 
46.96 
59-72 
12.48 
25.23 
37-97 
50.70 

3-42 
16.12 
28.79 
41.43 





8 54.04 
6.61 
3 19-14 
31.62 
44.05 
§6.43 
8.74 
54 20.99 
56 33.18 
58 45.29 
© 57-33 
3 9.28 


§ 21.15 
7 32-94 
9 44.63 
II 56.23 
14 7-73 
16 19.12 
18 30.41 
20 41.59 
6 22 52.66 
625 3.62 
6 27 14.45 
6 29 25.16 
6 31 35-74 
6 33 46.19 
6 35 50.51 
6 38 6.70 


HX XH XX AAW AW 


8 
2.2122 





| 22524 
2.2126 





2.2327 
| 2.2126 
2.2124 
2.2123 


ieee ee 


2.2121 
2.2118 | 
2.2154 | 
2.2109 
2.2104 | 
2.2098 
2.2092 | 
2.2084 
2.2076 | 
2.2068 , 
2.2058 
2.2047 
2.2037 
2.2025 
2.2013 
2.1999 


N. 26 56 14.7 
26 56 59.6 
26 57 36.7 
26 58 6.0 
26 58 27.5 
26 58 41.3 
26 58 47.2 
26 58 45.3 
26 58 35.6 
26 58 18.2 
26 57 52.9 
26 57 19.9 
26 56 39.1 
26 55 50.5 
26 54 54.2 
26 53 50.1 
26 52 38.3 
26 51 18.7 
26 49 51.4 
26 48 16.4 
26 46 33.7 
26 44 43.3 
26 42 45.2 


2.1985 IN. 26 40 39-5 
WEDNESDAY 24. 


2.1972 IN. 26 38 26.2 


2.19$7 
2.1943 
2.1925 
2.1908 
2.1890 
2.1873 
2.1854 
2.1836 
2.1816 
2.3795 
2.1774 
2.3783 
2.3732 
2.1709 
2.3686 
2.1662 
2.1638 
2.1615 
2.1590 
2.3564 
2.1538 
2.1§12 


2.1486 


26 36 5.2 
26 33 36.7 
26 31 0.5 
26 28 16.8 
26 25 25.6 
26 22 26.8 
26 19 20.5 
26 16 6.7 
26 12 45.5 
26 9g 16.8 
26 § 40.7 
26 1 
25 58 
25 54 
25 50 
25 45 
25 41 
25 37 
25 32 
2§ 27 
25 22 
25 18 
2§ 12 


2.3 
27. 
46.1 
57-2 
1.2 
58.1 


a.14s9 IN. 25 7 48.0 


4.032 
4-153 
4-274 
4-395 
4-515 
4-635 
4-755 
4-874 
4-993 
§.320 
5.228 
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Hour.|/Right Ascension.| for " Declination. mia " ik var ptiehe Ascension.| for. Declination. | 
x Min. s Min. x Min. 5 
THURSDAY 25. SATURDAY 27. 
hm 8s 8 oo Fo ” hm ss | s& of ” 
© | 6 57 31.77 | 2-149 |N.25 7 48.0] 5.228] 0 | 8 37 4.20; 2.0006 IN. 18 52 56.1 
1 6 59 40.44 | 2.1432 25 2 30.8] s.saaf 1 8 39 4.15 | 1-9978 18 42 44.8 | 10 
2 7 I 48.95 | 2.1405 24 57 6.7 | s-460f 2 8 41 3.94 | I .9951 18 32 28.4] x 
3 7 3 57-30 | 2.1378 24 51 35.6! s.s77f 3 | 8 43 3.56 | 1.9923 18 22 6.8 /{ m 
4 7 6 5§.48 | 2.1349 24 45 57-5 | s-6021 4 | 8 45 3.01 | 1.9895 18 11 40.2 | % 
5 | 7 8 13.49 | 2.1320 24 40 12.6 5.8067 5 | 8 47 2.30 | 1.9868 3% r 8.5] 
6 7 10 21.32 | 2.129% 24 34 20.8 | s.920f 6 | 8 49 1.43 | 1.9842 17 §0 31.8 | 
7 7 12 28.98 | 2.1263 24 28 22.2 | 6.0337 7 | 8 54 0.40 | 1.9816 17 39 50.2! mg 
8 | 7 14 36.47 | 2.1233 24 22 16.8 | 6.147) 8 | 8 52 59.22 | 1.9790 17 29 3.7 | 1! 
9 7 16 43.78 | 2.1204 24 16 4.6] 6.259f 9 | 8 54 57.88 1.9764 17 18 12.4| : 
10 | 7 18 50.92 | 2.1174 24 9 45.7 | 6371] 10 | 8 56 56.39 | 1.9739 17 7 16.2 | 1. 
II 7 20 57.87 | 2.1143 24 3 20.1 | 6.483] IF 8 58 54.75 | t-9714 16 56 15.2] 
12 7 23 4.64 | 2.1123 23 56 47.8 | 6.593] 12 9 © 52.96 | 1.9690 16 45 9.5] 
13 7 25 11.23 | 2.1083 23 50 8.9 | 6.7037 13 | 9g 2 51.03 | 1.9666 16 33 §9.1 | 1. 
14 | 7 27 17.64 | 2.1053 23 43 23.5 | 6.8127 14 | 9 4 48.95 | 1.9642 16 22 44.1 | 
15 7 29 23.86 | 2.1022 | 23 36 31.5 | 6.921 15 9 6 46.73 | 1.9619 16 If 24.4) 14 
16 7 31 29.90 | 2.0991 23 29 33-0] 7.0297 16 | 9g 8 44.38 | 1.9597 16 0 o1| nd 
17 7 33 35-75 | 2.0960 23 22 28.0 | 7.138] 17 9 IO 41.90 | 1.9575 15 48 31.3 
18 | 7 35 41.42 | 2.0929 23 15 16.5 | 7.244] 18 | 9 12 39.28 | 1.9553 15 36 58.0} . 
19 | 7 37 46.90 | 2.0898 | 2307 §8.7 | 7.3501 19 | 9 14 36.54 | 1.9533 1§ 25 20.3 | 
20 7 39 52.19 | 2.0866 23 © 34.5 | 7-456] 20 | 9 16 33.67 | r.oszt 15 13 38.2 | m3 
a1 7 41 57.29 | 2.0834! 22 53 4.0| 7-561] 2t | 9g 18 30.67 | 1.9491 IS 1 §1.7/ 
22 7 44 2.20 | 2.0803 22 45 27.2 | 7.6659 22 9 20 27.56 | 1.9472 14 50 0.8] 
23 7 46 6.92 | 2.0772 IN. 22 37 44.2 | 7.7688 23 | 9 22 24.33 | 1-9453 IN. 14 38 5§.7 | 114 
FRIDAY 26. SUNDAY 28. 
o | 7 48 11.46 | 2.0740 IN. 22 29 §5.0 | 7.8727 0 | 9g 24 20.99 | r.9433 IN. 14 26 6.4 {| 12 
I 7 50 15.80 | 2.0708 22 2% 59.6 | 7.9749 I 9 26 17.53 | t-94ts 1414 2.8] 12 
2 7 52 19.96 | 2.0677 22 13 58.1 | 8.076] 2 9 28 13.97 | 1.9398 14 1 §5.r | 1 
3 7 54 23.92 | 2.0645 22 § 50.5 | 8.177] 3 | 9 30 10.31 | 3.938: 13 49 43-3 | v.34 
4 | 7 56 27.70 | 2.0614 21 57 36.9 | 8.278] 4 | 9 32 6.54] 1.9363 13 37 27-4 | 3 
5 7 58 31.29 | 2.0582 2% 49 17.2 | 8.3787 5§ 9 34 2.67 | r.9348 13 25 7-4| 2 
6) 8 o 34.68 | 2.0550 21 40 §1.6 | 8.476] 6 | 9 35 58.71 | 2.9333 13 12 43.5 | 12-4 
9 | 8 2 37.89 | 2.0519 2% 32 20.1 |] 8.574] 7 | 9 37 54-66 | 1.9318 13 015.6 | ::4 
8 | 8 4 40.91 | 2.0488 2I 23 42.7 | 8.6731 8 | 9 39 50.52 | 2.9303 12 47 43-8 | 12.98 
9 | 8 6 43.74 | 2.0456 21 14 59.4 | 8.7701 9 | 9 41 46.29 | 1.928 12 35 8.1 | 1243 
10 | 8 8 46.38 | 2.0425 21 6 10.3 | 8.866] 10 | 9 43 41.99 | 1.9277 12 22 28.6 | 1% 
1I 8 10 48.84 | 2.0394 20 57 15.5 | 8.9629 11 9 45 37-61 | 1.9264 12 9 45.3 | 12-78 
12 | 8 12 §1.114 | 2.0363 20 48 14.9 | 9.0s8] 12 | 9 47 33-16 | 1.9252 Ir 56 58.3 | 12. 
13 8 14 53-19 -| 2.0332 20 39 8.6] 9.152] 13 9 49 28.63 | 1.9240 1% 44 7.6] 1257 
14 | 8 16 55.09 | 2.0302 20 29 56.7 | 9.245] 14 | 9 5I 24.04 | 1.9230 IE 32 13.2 | 12-93 
15 | 8 18 56.81 | 2.0272 20 20 39.2 | 9.3389 15 | 9 53 19-39 | 1-9220 ir 18 315.2 | 12-99 
16 | 8 20 58.35 | 2.0241 20 Ir 16.1 | 9.431 16 | 9 55 14.68 | 1.9210 II § 13.6 | 13.08 
17.| 8 22 59.70 | 2.0210 20 1 47-5] 9-52331 17 | 9 57 9-91 | 1-9201 ¥O §2 8.5 | 13.11 
18 | 8 25 0.87 | 2.018 19 §2 13.4] 9.6131 18 | 9 59 5.09 | 1.9193 10 38 59.9 | 13.77 
19 | 8 27 1.86 | 2.0151 19 42 33.9 | 9-703] 19 | 10 1 0.23 | 1.9186 IO 25 47-9 | 13.23 
20 | 8 29 2.68 | 2.0122 IQ 32 49.0 | 9.793] 20 | 10 2 55.32 | 2.9178 IO 12 32.4] 13. 
21 8 31 3.32 | 2.0093 1g 22 58.7 | 9.883] 21 | 10 4 50.37 | 3.9173 9 59 13-6 | 13.38 
22 8 33 3-79 | 2.0063 19 13. 3.3 | 9-971 22 | 10 6 45.39 | 1.9268 9 45 51.5 | 23-39 
23 8 35 4.08 | 2.0034 IQ 3 2.2 | 10.058 J 23 | 10 8 40.38 | 1.9163 9 32 26.1 | rea 
24 | 8 37 4.20 | 2.0006 IN. 18 52 56.1 | 10.145 | 24 | IO 10 35.34 | 1.9158 IN. 9 18 57.4 | 13-50 
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Diff. Diff. ; Diff. 
w. Right Ascension.| for Declination for our.|Right Ascension.| for Declination. for 
x Min. x Min. 1 Min. 1 Min. 
MONDAY 29. WEDNESDAY, DECEMBER 1. 
h m 8 8 e ? af os h m 8 8 e ; a” oo 
|! 10 10 35.34 | x-9158 IN. 9 18 57.4 | 13.504 © | II 43 30.40 | 1.9873 fs. 216 0.1 | 15.120 
10 12 30.27 | 1.9154 9 5 25.6 | 13.587 
' 10 14 25.19 | 1.9152 8 51 50.6 | 13.609 
| 10 16 20.09 | 1.9149 8 38 12.5 | 13.660 
| 10 18 14.98 | 1.9148 8 24 31.4 | 13.731 
| 10 20 9.87 | 1.9147 8 10 47.2 | 13.761 
| 1022 4.75 | 13-9148 7 57 0.1 | 33.809 
' 10 23 §9.64 | 1.9249 7 43 10.1 | 33.858 
| 1025 §4.54 | 2-9xs1 7 29 17-2 | 13.906 
|| 10 27 49.45 | 3.9153 7X5 21.4 | 33.983 
|| 10 29 44.37 | X.9155 7 =I 22.9 | 13.998 
10 31 39.31 | x-9rs9 6 47 21.6 | 14.044 
10 33 34.28 | 1.9164 6 33 17.6 | 14.088 
10 35 29.28 | 1.9169 SH 19 11.0 | 14.132 
10 37 24.31 1.9175 6 5 1.8 14.175 ———__—_———E——OSOOOOOOOOOOOOOeS 
|| 10 41 14.49 | 1.9189 5 39 35-7 | 14.258 PHASES OF THE MOON. 


10 43 9.65 | 1.9198 § 22 19.0 | 14.299 
10 45 4.87 | 1.9208 § 7 59-8 | 14.339 
10 47 0.15 | 1.9218 4 53 38-3 | 14.378 


| 
| 
10 39 19.38 | z.9182 5 50 50.0 | 14.218 
| 10 48 55.48 3.9228 4 39 14.5 | 14.416 





' 10 50 50.88 | x.9240 4 24 48.4 | 14.483 d 


h m 

! | 10 52 46.36 | 1.9253 4 10 20.1 | 14.499] @ NewMoon .. . .Nov. 6 19 52.3 
110 $4 41-91 | 1.9265 IN. 3 55 49-6 | 14-526] > First Quarter. . . . . . 13:11 3.0 
TUESDAY 30. © FullMoon ...... ar § 36.4 

' 10 56 37.54 | 1.9279 IN. 3 41 17.0 | 14.567] ( Last Quarter. . . . . . 29 1010.5 


lo 58 33.26 | 1.9294 3 26 42.3 | 14.595 
IL 0 29.07 | 1.9309 3 12 5.6 | 14.628 


) 

; Il 2 24.97 1.9326 2 57 27.0 14.659 EEE See 
},; 11 4 20.98 | 1.9344 2 42 46.5 | 14.691 

j I 617.10 | 1.9363 228 4.1 | 14.722 dh 
b ir 8 13.33 | 2-938: 213 19.9 | 14.752] @€ Perigee..... =. =.Nov. 8 2.3 
| 11 10 9.67 | 1.9400 t 58 33-9 | 14.7811 © Apogee. 2... 1... . ORE 
} 1112 6.13 | 2.9421 I 43 46.2 | 14.808 

», IE 14 2.72 | 3.9443 rt 28 56.9 | 24.835 

>| It I§ §9.45 | 2.9466 114 6.0 | 14.861 

[18 17 §6.31 | 1.9488 © 59 13.6 | 14.885 

1 Il 19 53.32 3.9513 © 44 19.8 | 14.909 

} If 2r 50.46 , 1.9538 © 29 24.5 | 14.933 

4 . IL 23 47.76 | r.9563 IN. 0 14 27-9 | 14.955 

5 IL 25 45.22 | 1.9592 |. © © 30.1 | 14.977 

bor 27 42.85 | 1.9619 © I§ 29.3 | 14.996 

i 1% 29 40.65 | 1.9648 © 30 29.6 | 15.015 

Boi 31 38.62 | 1.9677 O 45 31.1 | 15.034 

9 8% 33 36.77 | 3.9707 I O 33.7 | ts.0g: 

B IL 35 35-10 | 1.9738 I 1§ 37-2 | 15.067 

BIT 37 33-63 | x-9771 I 30 41.7 | 15.083 

2 If 39 32.35 | 1.9803 I 4§ 47.1 | 15.096 

3 ot gt 31.27 | 1.9838 2 O 53-2 | 15.108 

4 IL 43 30.40 | 1.9873 |S. 2 16 0.1 | 15.120 
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Mon. 


Tues. 
Wed. 
Thur. 


Fri. 
Sat. 


SUN. 


Mon. 
Tues. 
Wed. 


Thur. 
Fri. 
Sat. 


SUN. 


Mon. 
Tues. 


Wed. 
Thur. 
Fri. 


Sat. 


SUN. 


Mon. 


‘Tues. 
Wed. 
Thur. 
Fri. 


Sat. 


Day of the 
Month. 


GN 


A fe 


7 
8 


9 


10 
II 
12 


13 
14 
15 


16 


17 
18 


19 
20 
21 


22 
23 
24 


25 
26 


27 


28 
29 
30 
31 


32 


DECEMBER, 1915. 
AT GREENWICH APPARENT NOON. 


THE SUN’S 


Sidereal 
Time of 





Apperent Right 
Ascension. 


hms 
16 25 48.24 
16 30 7.20 
16 34 26.83 


16 38 47.09 
16 43 7-96 
16 47 29.42 


16 51 51.42 
16 56 13.94 
17 0 36.94 


17 5 0.40 
17 9 24.28 
17 13 48.54 


17 18 13.16 
17 22 38.11 
17 27 3-35 


17 31 28.85 


17 35 54-58 
17 40 20.52 


17 44 46.64 
17 49 12.89 
17 53 39-25 


1758 5.70 
18 2 32.20 
18 658.71 


18 11 25.21 
18 15 51.67 
18 20 18.05 


18 24 44.33 
18 29 10.47 


18 33 36.44 
18 38 2.20 


18 42 27.72 





8 
10.776 J 9.21 41 13.5 


10.804 
10.831 


10.857 
10.882 


10.905 


10.927 
10.948 
10.968 


10.986 


11.003 
11.018 


11.032 


11.045 
11.057 


11.067 
11.076 
11.084 


II.091 
11.096 


II.100 


II.103 
II.104 
11.104 


II.103 
II. 10% 


11.097 


II.092 
11.086 
11.078 
11.068 


Diff. for Apperent Decli- Diff. for 
zx Hour. 


x Hour. 





—24.19 
21 50 41.6] 23.15 
21 59 44.6] 22.10 
22 8 22.2 | —21.03 
22 16 34.1] 19.95 
22 24 20.0| 18.87 
22 31 39-7 | —17-77 
22 38 32.9| 16.66 
22 44 59-4| 15-54 
22 §0 59.0 | —14.42 
22 56 31.6| 13.29 
23 1 36.9] 12.15 
23 6 14.8 | —11.01 
23 1025.1 | 9.86 
2314 7.8] 8.70 
23 17 22.7|— 7.54 
2320 9.7| 6.37 
23 22 28.7| 5.21 
23 24 19.6 |— 4.04 
23 25 42.4| 2.86 
23 26 37.0] 1.69 
23 27 3-4|— 0-51 
23.27 1.4|+ 0.67 
23 26 31.3| 1.85 
23 25 32.8] + 3.02 
23.24 6.1] 4.20 
2322 11.1] 5.38 
23 19 47-9| + 6.55 
2316 56.6] 7.72 
23,13 37.2| 8.89 
23 9 49.7 10.06 


11.057 19.23 5 34.4 | +11.22 


Semidiam- 
eter. 


o vs 
16 15.20 


16 15.35 
16 15.50 


16 15.64 
16 15.78 
16 15.92 


16 16.05 
16 16.18 
16 16.31 


16 16.43 
16 16.55 
16 16.66 


16 16.77 
16 16.88 
16 16.99 


16 17.09 
16 17.18 
16 17.27 


16 17.35 
16 17.42 
16 17.48 


16 17.54 
16 17.60 
16 17.65 


16 17.69 


16 17.73 
16 17.76 


16 17.79 
16 17.81 
16 17.82 
16 17.83 


16 17.84 








.26 
.26 








Nors.—The mean time of semidiameter passing the meridian may be found by subtracting o*.19 from the sche 


time. 


The sign — prefixed to the hourly change of declination indicates that south declinations are increasing: | 


sign + indicates that south declinations are decreasing. 








DECEMBER, 1915. 
AT GREENWICH MEAN NOON. 


Equation of 
Time, to be 
Added to | Diff. for 








, ptracted | 2 Hour. 
Diff. for rom 
x Hour. Mean Time. 


Day of the 
Month. 


Apperent Right 
Ascension. 



























h mess 8 


16 25 50.25 | 10.773 
16 30 9.16] 10.801 
16 34 28.72 | 10.828 


on m 8 8 
S. 21 41 18.0 | —24.18] 11 12.62 | 0.917 


21 50 45.8} 23.14] 10 50.27 | 9.945 
21 59 48.5 | 22.09] 10 27.27 | 0.972 


16 38 48.91 | 10.854 
16 43 9.71 | 10.879 
16 47 31.10] 10.902 


22 8 25.7 |-21.02] 10 3.63 | 0.998 
22 16 37.3 | 19.04] 9 39.39 | 1-022 
22 24 22.9] 18.851 9 14.56 | 1.046 


An fe (a 


16 51 53.02 | 10.924 
16 56 15.47 | 10.945 
17 O 38.40 | 10.965 


22 31 42.3 |-17.75] 8 49.20 | 1.068 
22 38 35.2] 16.65] 8 23.31 | 1-089 
22 45 1.4] 15.541 7 56.94 | 1-108 


22 51 0.8 |-14.41] 7 30.12 | 1.126 
22 56 33-1 | 13.28] 7 2.88] 1.143 
23 1 38.2] 12.147 6 35.26] 1.158 


17 5 1.78 | 10.983 
17 9 25.57 | 11.000 
17 13 49-75 | 11.015 


17 18 14.29 | 11.029 
17 22 39.15 | 11.042 
17 27 4.30 | 11.053 


23 615.9 |—-11.00f 6 7.28 | 1.172 
23 10 26.0} 9.85] 5 38.98 | 1.185 
2314 8.6] 8.691 5 10.39 | 1-197 


17 31 29.71 | 11.063 
17 35 55-36 | 11.073 
17 40 21.21 | 11.081 


23 17 23-3-1- 7-53] 4 41.53 | 1-207 
23 20 10.1 6.37] 4 12.44] 1.216 
23 22 29.0 5-20] 3 43.15 | 1.224 


23 24 19.8 |— 4.03] 3 13.69] 1.231 
23 25 42.5 2.86] 2 44.09 | 1.236 
23 26 37.0| 1.68] 2 14.37 | 1.240 


17 44 47.23 | 11.087 
17 49 13.39 | 11-092 
17 §3 39.67 | 11.096 


17 58 6.02 | 11.099 
18 2 32.43} 11.101 
18 6 58.85 | 11-101 


23 27 3.4 |/-—0.51] 1 44.58 | 1.243 
23 27 1.4/+ 0.677 I 14.73 | 1.244 
23 26 31.2} 1.85] 0 44.87 | 1.244 


18 1 25.26 | 11.099 
18 15 51.62 | 11.097 
18 20 17.92 | 11.093 


23 25 32.8 |+ 3.02] 0 15.02 | 1.243 
23 24 6.1 4-201 0 14.79 1.240 
23 22 11.2 5-381 oO 44.52 | 1-237 


23 19 48.0|+ 6.55] 1 14.15 | 1.232 
23 16 56.8| 7.72] 1 43.64] 1.225 
23 13 37-5 | 8.89] 2 12.96] 1.217 
23 9 50.2 | 10.05] 2 42.07 | 1.208 


18 24 44.10 | 11.088 
18 29 10.15 | 11.082 
18 33 36.03 | 11.074 
18 38 1.70 | 11.065 


18 42 27.14 | 11.054 18. 23 5 35.0 |+11.21] 3 10.95 | 1.198 


Notz.—The semidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign — prefixed to the hourly change of declination indicates that south declinations 
are increasing; the sign + indicates that south declinations are decreasing. 
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h m 8 
16 37 2.87 
16 40 59.43 
16 44 55.98 


16 48 52.54 
16 §2 49.10 
16 56 45.66 


17 O 42.22 
17 4 38.78 
17 8 35.34 


17 12 31.89 
17 16 28.45 
17 20 25.01 


17 24 21.57 


17 28 18.13 
17 32 14.69 


17 36 11.25 
17 40 7.80 
17 44 4.36 


17 48 0.92 
17 51 57-48 
17 55 54-04 


17 59 50.60 
18 3 47.16 
18 7 43.72 


18 11 40.28 
18 15 36.84 


18 19 33.39 


18 23 29.95 
18 27 26.51 
18 31 23.07 
18 35 19.63 


18 39 16.19 
Diff. for : Hour, 


+9°-8565. 
(Table III.) 
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Day of the 
Month. 


An fe GW N 


cos 


Io 
II 
12 


13 
14 
15 


16 


17 
18 


19 
20 
21 


22 
23 
24 


25 
26 


27 


28 
29 
30 
31 


32 


No7vK.—The longitudes in the column 4 are referred to the true equinox of their own date, while 
thosein the column /’ are referred to the mean equinox of the beginning of the Besselian 





DECEMBER, 1915. 


AT GREENWICH MEAN NOON. 


fictitious year. 


True Longitude. 


a’ 


’ Zl 


14 53-7 


15 48.6 


16 44.5 


17 41.6 
18 39.5 
19 38.2 


20 37.7 
21 37.8 
22 38.4 


23 39.6 
24 41.2 
25 43-3 


26 45.8 
27 48.8 
28 52.3 
29 56.2 
32 5-3 
33 10.6 


34 16.4 
35 22.6 


36 29.5 
37 36.8 
38 44.6 
39 53.0 


42 11.3 
43 21.1 


44 31.3 


THE SUN'S | 


Diff. for Latitude. 


1 Hour. 


152.09 
152.15 
162.21 


1§2.27 
152.32 
152.36 


152.40 
152.44 
152.47 


152.50 
152.52 


152.55 


1§2.57 
152.59 
152.60 


152.62 
152.64 
152.66 


152.68 
152.70 
152.72 


152-74 
152.76 
152.78 


152.80 
152.83 
152.85 


152.87 
152.89 
152.91 
152.93 


152.94 


— 0.50 
0.56 
0.60 


— 0.61 


0.59 
0.53 


— 0.45 
0.34 
0.22 


— 0.08 
+ 0.06 
0.19 


+0.31 
0.41 
0.48 


+0.53 
0.55 
0.53 


+0.49 
0.43 
0.35 


+ 0.25 
+0.13 
0.00 


—0.13 
0.25 
0.36 


—0.46 
0.53 
0.58 
0.60 

— 0.58 


9.993 8554 
9.993 7892 
9.993 7244 


9.993 6611 
9-993 5992 
9.993 5386 


9.993 4792 
9.993 4211 
9.993 3644 


9.993 3092 
9.993 2556 
9.993 2038 


9-993 1539 
9-993 1061 
9.993 0606 


9.993 O174 
9.992 9768 
9.992 9386 


9-992 9031 
9.992 8703 
9.992 8401 


9.992 8128 
9.992 7882 
9.992 7662 


9-992 7469 
9.992 7303 
9.992 7164 


9.992 7048 
9.992 6957 
9.992 6888 


9.992 6840 
9.992 6812 













4l Ff 
22 458 
18 49. 
14 54-03 


10 58. 


NAN ANN ADD ADDN ADA NNN NNN 


2.24 
3 6.38 
59 10.40 


55 14-48 
51 18.57 


47 22.8 
43 26.75 
39 30.83 


35 34-92 
31 39.01 
27 43-09 
23 47.18 


wm Aaa an naan Maan 


19 51.27 





Diff. for 1 Hour, | 


—9°.8296. 
(Table 11.) 





Day of the Month. 


yD 


SEMIDIAMETER. 


15 43-5 
15 59-4 
16 15.0 


16 28.9 
16 39.4 
16 45.2 


16 45.5 
16 40.3 
16 30.4 


16 17.2 
16 2.3 


15 47.0 


15 32.5 
I§ 19.6 
15 8.6 


14 59.8 
14 53-0 
14 48.2 


14 45-2 
14 43.7 
14 43.6 


14 45.0 
14 47-7 
14 51:9 


14 $7-7 
1§ 5.2 
1§ 14.6 


15 25.9 
15 38.9 
15 53-1 
16 7.6 


16 21.5 





15 51-4 
16 7.3 
16 22.3 


16 34.7 
16 43.0 
16 46.1 


16 43.6 


16 35.9 
16 24.1 


16 9.9 
15 54.6 
15 39.6 


15 25.8 
I5 13-9 
15 4.0 


14 56.2 
14 50.4 
14 46.5 


14 44.2 
14 43-5 
14 44.1 


14 46.1 
14 49.6 
14 54.6 


I§ 1.2 


15 9-7 
15 20.1 


15 32.2 
15 45-9 
16 0.4 
16 14.7 


16 27.7 


DECEMBER, 1915. 
GREENWICH MEAN TIME. 


HORIZONTAL PARALLAX. 


Noon. 


é ” 


57 36.77 
58 35.08 


59 32-49 


60 23.45 
61 2.10 
61 23.41 


61 24.48 
61 5.32 
60 29.02 


59 40.55 
58 45.66 


57 49.61 


56 56.51 
56 9.11 
55 28.91 


54 56.50 
54 31.69 
54 14.03 


54 2-79 
53 57-33 
53 57-15 


54 2.00 


54 11.97 
54 27.32 


54 48.60 
55 16.36 
55 59-95 


56 32.38 
57 19.95 
58 11.93 
59 5-43 


59 56.21 


THE MOON’S 


Diff. for 
x Hour. 





+2 .383 
2.446 
2.298 


+1.907 
1.277 
+0.478 


—0.389 
1.185 


1.805 


—2.193 
2-345 
2.298 


—2.108 
1.832 
I.§%4 


—1.189 
0.881 


0.596 


—0.345 
—O.114 


+0.097 


+0.308 
0.524 
0.759 


+1.018 
1.298 
1.585 


+1.862 


2.090 
2.222 
2.206 


+1.989 


Midnight. 


58 5.73 
59 4.23 
59 59.14 


60 44.67 
61 15.16 
61 26.56 


61 17.29 
60 49.03 
60 5.95 


59 13.56 
58 17.49 
57 22.49 


56 31.98 
55 48.05 
5§ 11.73 


54 43-17 
54 22.00 


54 7.66 


53 59-37 
53 56.61 
53 58.94 


54 6.34 
54 18.94 
54 37-18 


55 1.64 


55 32-79 
56 10.83 


56 55.48 
57 45-54 
58 38.72 
59 31.47 


60 18.98 


Diff. for 
z Hour. 
@ 





Lid 
+2.437 
2.402 
2.134 


+1.619 


0.893 
+0.045 


—0.804 
1.521 
2.030 


—2.296 
2.343 
2.217 


—1.978 
1.676 
1.350 


—1.033 
0.734 
0.467 


—0.227 
—0.007 
+0.202 


+0.415 


0.639 
0.886 


+1.156 
1.441 
1.727 


+1.985 
2.171 
2.236 
2.125 


+1.795 
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UPPER TRANSIT. | AGE. 


Meridian of 
Greenwich. 


h m 
19 43.2 
20 32.5 
21 26.6 





Hour, | Noon. 
m d 
1.98 | 24.2 
2.15 | 25.2 
2.37 | 26.2 
2.60 | 27.2 
2.77 | 28.2 
- « | 29.2 
2.81 0.7 
2.70 1.7 
2.48 2.7 
2.24 3-7 
2.04 4.7 
1.90 | 5.7 
1.81 6.7 
1.78 7.7 
1.81 8.7 
1.86 9-7 
1.95 10.7 
2.03 I1I.7 
2.09 12.7 
2.12 13.7 
2.10 14.7 
2.03 15.7 
1.95 | 16.7 
1.86 | 17.7 
1.80 | 18.7 
1.77 | 19.7 
1.79 20.7 
1.86 | 21.7 
1.99 22.7 
2.18 | 23.7 
2.40 24.7 
2.63 | 25.7 
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THE MOON'S RIGHT ASCENSION AND DECLINATION. 
































; ' | 
Hour.|Right Ascension.| for Declination. Tor’ our.|Right Ascension.| for Declinatios. : for 
1 Min. 1 Min. x Min. 1 Mm, 
WEDN ESDAY I. FRIDAY 3. 
h m 8 3 e ‘ ” os h m 8 8 | 6 é ve ad 
©:| 12 43 30.40 | 1.9873 |S. 2 16 0.1 | 15.120] © | 13 24 40.00 | 2.2623 |S. 14 II 5.0 | 34-14 
I | IL 45 29.74 | 1.9908 231 7.6 |xg.132f 1 | 13 26 §5.97 | 2.270% 14 25 9-3 | 14-04 
2 | II 47 29.30 | 1.9945 246 15.8 | rs.r4rf 2 | 13 29 12.41 | 2.2780 14 39 9-8 im 
3 | II 49 29.08 | 1.9983 3 1 24.5 | t5-1498 3 | 13 31 29.33 | 2-2860 14 53 6.4 13-9 
4 | II §1 29.09 | 2.0021 3 16 33.7 | 15.157] 4 | 13 33 46.73 | 2-2940|- 15 6 SQ.0 | 13-84 
§ | 11 §3 29.33 | 2-0061 3 31 43-3 | 5-163 § | 13 36 4.61 | 2.302% 15 20 47-5 | 13-77 
6 | 11 §5 29.82 | 2.0102 3 46 53.3 | 15.168] 6 | 13 38 22.98 | 2.3103 15 34 31-8 
7 | TI 57 30.55 | 2.0143 4 2 3.5 [15.172 7 | 13 40 41.84 | 2.3185 15 48 11.7 
8 | Ir §9 31.53 | 2-0184 4 17 13.9 | 15.174] 8 | 13 43 1.20 | 2.3268 16 I 47.1 
9 | 12 1 32.76 | 2.0228 4 32 24.4 |15.175] 9 | 13 45 21.05 | 2.3350 16 1§ 17-9 
Io | 12 3 34.26 | 2.0273 4 47 34-9 | 15.175] 10 | 13 47 41.40 | 2.3434 16 28 44.0 
It | 12 § 36.03 | 2.0318 § 2 45.4 |ts-175§ IX | 13 50 2.26 | 2.3519 16 42 5.2 | 13.37 
I2 | 12. 7 38.07 | 2.0363 5 17 55-9 | 15.173 | 12 | 13 §2 23.63 | 2.3603 16 55 21.§ | 13-4 
13 I2 Q 40.39 | 2.0410 § 33 6.2 15.169 13 13 54 45.50 2.3688 17 8 32-7 13.1q 
14 | 12 11 42.99 | 2.0458 § 48 16.2 | t5.1649 14 | 13 57 7-89 | 2.3775 17 2X 38.6 | 13-25 
I§ | 12 13 45.88 | 2.0507 6 3 25.9 | 15.1587 1§ | 13 59 30.80 | 2.3861 17 34 39.2 | 12-96 
16 | 12 15 49.07 | 2.0557 6 18 35.1 | 15.150 16 | 14 I 54.22 | 2.3948 17 47 34-2 | 12-85 
17 | 12 17 §2.56 | 2.0608 6 33 43-9 | 15-142] 17 | 14 4 18.17 | 2.4035 18 0 23.6 | wT 
18 | 12 19 56.36 | 2.0659 6 48 52.1 | x5.131 f 18 | 14 6 42.64 | 2.4122 18 13 7.2 ee 
19 | 12 22 0.47 | 2.0711 7 359-6 |1s.s19] 19 | 14 Q 7.63 | 2.4209 18 25 45.0 | 12. 
20 | 12 24 4.89 | 2.0764 719 6.4 | 15.107] 20 | 14 IE 33.15 | 2.4298 18 38 16.7 | 2 
21 | 12 26 9.64 | 2.0819 7 34 12.4 | 13.093 | 21 | 14 13 59.20 | 2.4385 18 so 42.3 | 12.3% 
22 | 12 28 14.72 | 2.0874 7 49 17.5 | 15.077] 22 | 14 16 25.77 | 2.4473 19 3 1.6] 12.24 
23 | 12 30 20.13 | 2.093: |S. 8 4 21.6 | 15.059] 23 | 14 18 52.88 | 2.4563 |S. 19 15 14.4 | 12.19 
THURSDAY 2. SATURDAY 4. 
© | 12 32 25.89 | 2.0988 |S. 8 19 24.6 [15.040] © | 14 21 20.52 | 2.4651 [S. 19 27 20.6 trad 
I | 12 34 31.99 | 2.1046 8 34 26.4 | 15.020) 4 | 14 23 48.69 | 2.4739 19 39 20.2 | 1m. 
2 | 12 36 38.44 | 2.1105 8 49 27.0 | 14.998] 2 | 14 26 17.39 | 2.4828 IQ 51 12.9 | 11-82 
3 | 12 38 45.25 | 2.1365 9 4 26.2 | 14.975] 3 | 14 28 46.63 | 2.4918 20 2 58.7 | 11-7 
4 | 12 40 §2.42 | 2.1226 9 19 24.0 | t4.951] 4 | 14 31 16.40 | 2.5006 20 14 37-3 | 11-34 
5 | 12 42 59.96 | 2.1288 9 34 20.3 | 14-024] 5 | 14 33 46.70 | 2.5095 20 26 8.7 | 11-4 
6 | 12 4§ 7.87 | 2.1350 9 49 14.9 | 14.805] 6 | 14 36 17.54 | 2-5184 20 37 32.7 | 11.33) 
7 | 12 47 16.16 | 2.1414 10 4 7.7 | 14.8667 7 | 14 38 48.91 | 2.5273 20 48 49.1 | 11.2% 
8 | 12 49 24.84 | 2.1478 10 18 58.8 | 14.836] 8 | 14 41 20.81 | 2.5361 20 59 57-9 | 11-08 
Q | 12 51 33-90 | 2-1543 IO 33 48.0 | 14.803] 9 | 14 43 53-24 | 2-5448 aI 10 58.9 | 10.98 
IO | 12 53 43-35 | 2.1609 1o 48 35.1 | 14.768 10 | 14 46 26.19 | 2.5537 aI 2r §1.g | 10.81 
Ir | 12 55 53.21 | 2.1677 II 3 20.1 | 14.732] Ir | 14 48 59.68 | 2.5625 2I 32 36.8 | 10.68) 
12 | 12 58 3.47 | 2.1744 11 18 2.9 | 14.694 12 | 14 51 33.69 | 2-s713 21 43 13-6 | 10.544 
13 13 O 14.14 | 2.1813 Il 32 43.4 | 14.654] 13 14 54 8.23 2.5799 2I §3 42.1 10.40 
14 130 2 25.22 | 2.1883 II 47 21.4 | 14.613 } 14 14 56 43.28 2.5886 22 4 2.0 10.35 
15 |] 13 4 36.73 | 2.19583 12 I 56.9 | 14.570] 1§ | 14 59 18.86 | 2.5973 22 14 13.3 | 10.114 
16 | 13 6 48.66 | 2.2024 12 16 29.8 | 14.525] 16 | 15 I 54.95 | 2.6058 22 24 15.9 | 9.96 
17 | 13. 9 1.02 | 2.2097 I2 30 59.9 | 14-478 17 | 15 4 31.55 | 2-6143 22 34 9-5 | 9-31 
18 | 13 11 13.82 | 2.2169 12 45 27.2 | 14.430] 18 | 15 7 8.66 | 2.6227 22 43 54.1 | 9-63 
19 | 13 13 27.05 | 2.2243 I2 59 51.5 | 14.380] 19 | 15 9 46.27 | 2.6310 | 22 53 29.6 | 9.514 
20 | 13 15 40.73 | 2.2318 | 13 14 12.8 | 14.328] 20 | 15 12 24.38 | 2.6303 | 23 2 55.8] 9.358 
2i | 13 17 54.86 | 2.2393 13 28 30.9 | 14.274] 21 | 15 15 2.99 | 2.6476 2312 12.5 | 9.199 
22 | 13 20 9.45 | 2-2469 13 42 45.7 | 14.2889 22 | 15 17 42.09 | 2.6558 23 21 19.7 9.039 
23 13 22 24.49 | 2.2546 13 56 57-1 | 14-161 § 23 1§ 20 21.68 | 2.6638 23 30 17.2 8.877 
24 | 13 24 40.00 | 2.2623 S. 14 11 5.0 | r4.102] 24 | 15 23 1.74 | 2-6717 |S. 23 39 4.9] 8.783 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 











Hour.'Right Ascension.| for Declination. 
| x Min. 
SUNDAY s. 

hm is s pnd 
° | I§ 23 1.74 | 2.6717 |S. 23 39 64.9 
1 | 15 25 42.28 | 2.6797! 23 47 42.7 
2 ' 1§ 28 23.30 | 2.6875 23 56 10.4 
3° 15 3% 4-78 | 2.6951 | 24 4 27.9 
4 | 15 33 46.71 | 2.70236 | 24 12 35.2 
§ 15 36 29.09 | 2.7100 24 20 31.9 
6 | 15 39 II. | 2.7173 24 28 18.1 
71 15 40 55-37 | 23-7246 24 35 53-7 
8 15 44 38.86 | 2.7316 24 43 18.5 
9 | IS 47 22.96 | 2.7384 24 50 32.4 
TO 615 59 7-47 | 32-7433 24 57 35-3 
Ir | T§ §2 §2-39 | 2-7819 25 4 27.1 
12 | T§ §5 37-70 | 2-7583 25 11 7.7 
13-15 §8 23.39 | 2-7647] 25 17 36.9 
14/116 1 9-46 | 2.7708 25 23 54-7 
15 16 3 §5.89 | 2.7768 25 30 1.0 
16 | 16 6 42.67 | 2.7825 25 35 55-7 
17 | 16 9 29.79 | 2.7882 25 41 38.6 
18 | 16 12 17.25 | 2.7937 25.47 9-7 
19 | 16 15 5.03 | 2.7988 25 52 28.9 
20 | 16 17 5§3.11 | 2.8039 25 57 36.1 
21 | 16 20 41.50 | 2.8088 26 2 31.3 
22 | 16 23 30.17 | 2.8135 26 7 14.4 
23 | 16 26 19.12 | 2.8180 |S. 26 11 45.2 

MONDAY 6. 

o | 16 29 8.33 | 2.8223 [S. 26 16 3.7 
1 | 16 31 57.79 | 2.8263 26 20 9.8 
2 | 16 34 47.49 | 2.8303 26 24 3.5 
3 | 16 37 37-42 | 2-8339 26 27 44.6 
4 |} 16 40 27.56 | 2.8373 26 31 13.2 
S | 16 43 17.89 | 2.8403 26 34 29.2 
6 | 16 46 8.40 | 2.8433 26 37 32%5 
7 | 16 48 59.09 | 2.8461 26 40 23.1 
8 | 16 51 49.93 | 27-8486 26 43 1.0 
9 | 16 54 40.92 | 2.8509 26 45 26.0 
Io |] 16 57 32.04 | 2.8529 26 47 38.2 
It | 17 © 23.27 | 2.8548 26 49 37.6 
12 | 17° 3 14.61 | 2.8563 26 51 24.0 
33 | 17 6 6.03 | 2.8576 26 52 57.5 
14 | 17. 8 57.52 | 2.8586 26 54 18.0 
¥§ | 17 Ir 49.06 | 2.8594 26 55 25.5 
16 ' 17 14 40.65 | 2.8601 26 56 20.1 
17 | 17 17 32.27 | 2.8603 260 57 1.7 
18 | 17 20 23.91 | 2.8607 26 57 30.2 
19 _, 17 23 15.55 | 2.8605 26 57 45.7 
20 | 17 26 7.17 | 2.8602 26 57 48.2 
at | 17 28 58.77 | 2.8507 26 57 37-7 
22 | 17 3% 50.33 | 2.8588 26 57 14.2 
23 | 17 34 41.83 | 2.8577 26 56 37.7 
24 ! 17 37 33-25 | 2.8563 |S. 26 55 48.3 


IE 


Diff 


b ¢ 


8.713 
8.546 
8.377 
8.206 
8.033 
7.858 
7.682 
7 -§03 
7-323 
7-140 
6.956 
6.770 
6.582 
6.392 
6.201 
6.008 
5.813 
5.617 
5-419 
§.220 
$-020 
4.819 
4-616 
4-4ir 


4.205 
3-998 
3-790 
3-58: 
3-372 
3.161 
2.949 
2.738 
2.524 
2.310 
2.097 
1.882 
1.666 
1.450 
1.233 
1.018 
0.802 
0.584 
0.367 
0.150 
+0.067 
0.283 
0.500 
0.716 
© .932 


for. 
Min. 


our 


-< oh 
ne OO O~ Qu & WwW NHN FH O 


HY HO WD HH tO Ol 
Hm OO COnNI Qu hh W 


w 
Ge 


COON Ain & WwW Nm O 


° 








Right Ascension.| for | Declination. 
x Min. 
TUESDAY 7. 
h m 8 8 e e oo 
17 37 33-25 | 2.8363 |S. 26 55 48.3 
17 40 24.58 | 2.8547 26 54 45-9 
17 43 15.81 | 2.8528 26 53 30.6 
17 46 6.92 | 2.8508 26 52 2.4 
17 48 57.90 | 2.8485 26 50 21.3 
17 51 48.74 | 2.8460 26 48 27.4 
17 54 39.42 | 2.8432 26 46 20.7 
17 57 29.92 | 2.8402 26 44 1.3 
18 © 20.24 | 2.8370 26 41 29.2 
18 3 10.36 | 2.8335 26 38 44.4 
18 6 0.26 | 2.8298 26 35 47-1 
18 8 49.94 | 2.8261 26 32 37.2 
18 Ir 39.39 | 2.8220 26 29 14.9 
18 14 28.58 | 2.8176 26 25 40.1 
18 17 17.50 | 2.8132 26 21 53.0 
18 20 6.15 | 2.8084 26 17 53-7 
18 22 54.51 | 2.8035 26 13 42.1 
18 25 42.57 | 2.7983 26 9 18.4 
18 28 30.31 | 2.7930 26 4 42.7 
18 31 17.73 | 2.7876 25 59 55.1 
18 34 4.82 | 2.7830 25 54 55.6 
18 36 51.57 | 2.7762 25 49 44.3 
18 39 37.96 | 2.7701 25 44 21.3 
18 42 23.98 | 2.7639 |S. 25 38 46.7 
WEDNESDAY 8. 
18 45 9.63 | 2.7576 |S. 25 33 0.6 
18 47 54.89 | 2.7510 25 27 3-2 
18 50 39.75 | 23-7443 25 20 54.4 
18 53 24.20 | 2.7374 25 14 34.4 
18 56 8.24 | 2.730 25 8 3.4 
18 58 51.86 | 2.7234 25 I 21.4 
IQ I 35.05 | 3.7162 24 54 28.6 
IQ 4 17.80 | 2.7088 24 47 25.0 
19 7 O.I1 | 2.7013 24 40 10.8 
19 9 41.96 | 2.6937 24 32 46.0 
19 12 23.35 | 2.6860 24 25 10.8 
19 15 4.28 | 2.6782 24 17 25.3 
IQ 17 44-73 | 2-6702 24 9 29.7 
IQ 20 24.70 | 2.6622 24 I 24.0 
19 23 4.19 | 2.6540 23 53 8.4 
IQ 25 43.18 | 2.6458 23 44 43.1 
Ig 28 21.68 | 2.6375 23 36 8.1 
TQ 30 59.68 | 2.6292 23 27 23.5 
19 33 37.18 | 2.6208 23 18 29.5 
19 36 14.17 | 2.6122 23 9 26.2 
19 38 50.64 | 2.6036 23 0 13.8 
19g 41 26.60 | 2.5950 22 50 52.3 
19 44 2.04 | 2.5863 22 4I 21.9 
19 46 36.95 | 2.5774 22 3 42.8 
19 49 11.33 | 2.5687 |S. 22 21 55.0 
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5 .863 
6.052 
6.240 
6.425 


6.790 
6.970 
7.148 
7-325 
7-500 
7-673 
7-843 
8.011 
8.178 
8.341 
8.503 
8.663 
8.822 
8.978 
9.132 
9.283 
9-433 
9-$79 
9-724 
9 868 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 





THURSDAY 9. 
hm =“°%8 s | eo of" 
19 49 11.33 | 2-5687 |S. 22 21% 55.0 
IQ 51 45.19 | 2-5598 22 11 58.7 
19 54 18.51 | 2.5509 22 I 54.1 
19 56 51.30 | 9.sa2z aI 51 41.2 
19 §9 23.56 | 2.5332 2I 41 20.2 
20 I 55.28 | 2.5242 2I 30 51.3 
20 4 26.46 | 2.5153 2I 20 14.5 
20 6 57.11 | 2.5063 aig 30.0 
20 9 27.22 | 2.4973 20 58 37.9 
20 I1 56.78 | 2.4883 20 47 38.3 
20 14 25.81 | 2.4793 | 20 36 31.5 
20 16 54.30 | 2.4703 20 25 17.5 
20 I9 22.24 | 2.4618 20 13 56.4 
20 21 49.64 | 2.4523 20 2 28.4 
20 24 16.51 | 2.4433 19 50 53-7 
20 26 42.84 | 2.4343 IQ 39 12.3 
20 29 68.63 | 2.4254 19 27 24.3 
20 31 33.89 | 2.4166 19 15 30.0 
20 33 58.62 | 2.4078 19 3 29.5 
20 36 22.82 | 2.3988 18 51 22.8 
20 38 46.48 | 2.3900 "18 39 10.1 
20 41 9.62 | 2.3813 18 26 51.5 
20 43 32.23 | 2.3725 18 14 27.2 
20 45 54.32 | 2.3638 |S. 18 I 57.2 
FRIDAY ro. 
20 48 15.88 | 2.3ssx (S. 17 49 21.7 
20 50 36.93 | 2-346s 17 36 40.9 
20 52 57.46 | 2.3379 17 23 54.8 
20 55 17.48 | 2.3294 17 Ir 3.6 
20 57 36.99 | 2.3210 16 58 7.4 
20 59 56.00 | 2.3127 16 45 6.3 
21 2 14.51 | 2.3043 16 32 0.4 
2I 4 32.52 | 2.2960 16 18 49.9 
21 6 50.03 | 2.2878 16 5 34.8 
21g 7.05 | 2.2796 15 52 15.4 
21 11 23.58 2.2715 15 38 51.6 
21 13 39.63 2.2635 15 25 23.7 
21 15 §5.20 2.2556 1§ Il 51.7 
21 18 10.30 | 2.2478 14 58 15.7 
2I 20 24.93 2-2399 14 44 35-9 
aI 22 39.09 | 2.2322 14 30 52.4 
2I 24 52.79 ; 32-2245 14 17 5-3 
21 27 6.03 | 2.2169 14 3 14.6 
21 29 18.82 | 2.2094 13 49 20.5 
2I 31 31.16 | 2.2020 13 35 23-1 
2 33 43.06 | 2.1947 13 21 22.5 
2I 35 54.52 | 2.1874 13 7 18.8 
21 38 5.55 | 2.1803 12 53 12.1 
2I 40 16.15 | 2.1732 12 39 2.5 
21 42 26.33 | 2.1662 |S. 12 24 §0.1 





9.868 
10.008 
10.146 
10.283 
10.416 
10.548 
10.678 
10.805 
10.932 
11.053 
1r.173 
11.293 
11.409 
31.523 
11.634 
11.745 
11.853 
13.957 
12.060 
12.162 
12.261 
12.358 
12.453 
12.546 


12.636 
12.724 
12.811 
12.895 
12.978 
13.058 
13.137 
13.223 
13.288 
13.360 
13.43! 
13.499 
13.567 
13.632 
13.694 
13.755 
13.815 
13.873 
13.929 
13.983 
14.036 
14.087 
14.136 
14.183 
14.228 
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SATURDAY 11. 


hm i =3 s ce of 
21 42 26.33 | 2.1662 |S. 12 24 50.1 
21 44 36.09 | 2.1593 12 10 35.1 
21 46 45.44 | 2.1524 Ir 56 17.4 
21 48 54.38 | 2.1457 It 41 57-2 
2I §I 2.92 | 2.1390 If 27 34-7 
21 53 11.06 | 2.1324 Ir 13 9.8 
21 55 18.81 | 2.1260 10 58 42.7 
21 57 26.18 | 2.1196 10 44 13.5 
21 §9 33-16 ! 2.1133 10 29 42.3 
22 I 39.77 | 2.1071 Io 15 9.2 
22 3 46.01 , 2.1009 IO O 34.2 
22 § 51.88 , 2.0949 9 45 57-4 
22 7 57-40 | 2.0890 9 31 19.0 
22 10 2.56 2.083% 9 16 39.0 
22 12 7-37 | 2.0773 9 1 57-5 
a2 14 11.84 | 2.0718 8 47 14.6 
22 16 15.98 | 2.0662 8 32 30.4 
22 18 19.78 | 2.0607 8 17 44.9 
22 20 23.26 | 2.0553 8 2 58.3 
22 22 26.42 | 2.050 7 48 10.6 
22 24 209.27 | 2.0449 7 33 21.8 
22 26 31.81 | 2.0398 7 18 32.1 
22 28 34.04 | 2.0348 7 3 41.6 
22 30 35.98 | 3.0298 |S. 6 48 50.3 
SUNDAY 12. 

22 32 37-62 | 2.0250 |S. 6 33 58.3 
22 34 38.98 | 2.0203 619 5-7 
22 36 40.06 | 2.0157 6 4 12.5 
22 38 40.86 | 2.0112 § 49 18.8 
22 40 41.40 | 2.0068 5 34 24.8 
22 42 41.67 | 2.0023 § 19 30-4 
22.44 41.68 | 1.998: § 4 35-7 
22 46 41.44 | 1.9939 4 49 40.9 
22 48 40.95 | 1.9898 4 34 45.9 
22 50 40.22 | 1.9859 4 19 50.9 
22 52 39.26 | 1.9821 4 455-9 
22 54 38.07 | 1.9783 3 50 1.0 
22 56 36.65 | 1.9745 335 6.2 
22 58 35.01% | 1.9709 3 20 11.7 
23 0 33.16 | 1.9675 3 5 17-4 
23. 2 31.11 | 1.9640 2 §0 23.4 
23 4 28.84 | 1.9606 2 35 29.9 
23 6 26.38 | 1.9574 2 20 36.8 
23 8 23.73 | 1.9543 2 5 44.2 
23 10 20.89 | 1.9512 I 50 52.2 
23 12 17.87 | 1.9483 1 36 0.9 
23 14 14.68 | 1.9454 I aI 10.3 
23 16 11.32 | 1.9426 1 6 20.4 
23 18 7.79 | 1-9399 O 51 31.4 
23 20 4.11 | 1.9373 |S. 0 36 43.2 





14.872 
14.883 
14 -891 
14-898 
14-903 
14.909 
14-913 
14-915 
14.917 
14-917 
24.916 
14-914 
14.912 
14-907 
14-903 
14-896 
14.888 
14.881 
14.8973 
14-861 
14.849 
14.838 
14.824 
14.810 
24.795 
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DECEMBER, 1915. 


GREENWICH MEAN TIME. 
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Hour]Right Ascension.| for Declination. 
x Min. 
MONDAY 3133. 
h m s s e , a” 
© | 23 20 4.11 | 1.9373 |S. 0 36 43.2 
1 ! 23 22 0.27 | 1.9348 © 21 56.0 
2 | 23 23 56.28 | 1.93233 'S. 0 7 9.8 
3 | 23 25 52.15 | 1.9300 N. © 7 35.4 
4 | 23 27 47.88 | 1.9278 © 22 19.4 
5 | 23 29 43-48 | 1.9255 © 37 «2.3 
6 | 23 31 38.94 | 1.9233 © 5I 44.0 
J 23 33 34.28 | 1.9214 tr 6 24.4 
8 | 23 35 29.51 | 1.9196 I2I 3.5 
9 | 23 37 24.63 | 1.9178 I 35 41.2 
1o | 23 39 19.64 | r.9189 I §0 17.5 
Ir | 23 41 14.54 | 1.9143 2 4 §2.3 
12 | 23 43 9-35 | t.9128 |. 2 19 25.6 
13 | 23 45 4-07 | 1.9513 2 33 57-3 
14 | 23 46 58.70 |: 1.9098 2 48 27.3 
15 | 23 48 53.25 | 1-908s 3 2 55-7 
16 | 23 50 47.72 | 1.9072 3.17 22.3 
IZ. 23 §2 42.11 | 1.9060 3 3% 47-1 
18 | 23 §4 36.44 | 1.9050 3 46 10.1 
19 | 23 56 30.71 | 1.9040 4 0 31.2 
20 | 23 §8 24.92 | 1.9031 4 14 50.4 
21 | © © 19.08 | 1.9032 429 7.6 
22} © 2 13.18 | 1.9013 4 43 22.8 
23; © 4 7-24 | 1.9008 IN. 4 57 35.9 
TUESDAY 14. 
o| o 6 1.27] 1.9002 IN. 5 rr 46.9 , 
1| © 7 55-26 | 1.8996 § 25 55-7 
2| © 9 49.22 | 1.8992 § 40 2.2 
3 | O I 43.16 | 1.8988 5 54 6.5 
4 | © 13 37.07 | 1.8984 6 8 8.5 
5 | © 15 30.97 | 1.8983 622 8.1 
6] 0 17 24.86 | 1.898: 6 36 5.3 
7 | © 19 18.74 | 1.8979 6 50 oO: 
8 | o 21 12.61 | 1.8979 7 3 §2-3 
9} 023 6.49 | 1.898: 7 17 42.0 
10 | 0 25 0.38 | 1.8983 7 3% 29.1 
11 | 0 26 54.28 | 1.898% 7 4§ 13.6 
12! 0 28 48.19 | 1.8987 7 58 §5.3 
13 | © 30 42.12 | 1.8990 8 12 34.3 
14 | © 32 36.07 | 1.8904 8 26 10.6 
15 | © 34 30.05 | 1.8999 8 39 44.0 
16! © 36 24.06 | 1.9005 8 53 14.6 
17 | © 38 18.11 | 1.9012 9 6 42.2 
18 © 40 12.20 | 1.9078 9 20 6.9 
19, © 42 6.33 | 1.9026 9 33 28.6 
20 | © 44 0.51 | 1.9034 9 46 47.2 
2% | © 45 54.74 | 1.9043 10 0 2.8 
22 | © 47 49.03 | 1.9053 10 13 15.2 
23 | © 49 43.38 | 1.9063 10 26 24.4 
24 | © §1 37-79 | z.9074 JIN. 10 39 30.4 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 











14.795 
14.778 
14.762 
14.743 
14.724 
14.705 
34.684 
14.663 
14.640 
14.617 
14.593 
14.568 
14.542 
14.514 
14.487 
14.458 
14.428 
14.398 
14.368 
14.336 
14.303 
14.270 
14.236 
14.201 


14.165 
14.128 
14.090 
34.083 
14.013 
33.973 
13.933 
13.892 
13.849 
13.807 
13.763 
13.718 
3 .673 
13.628 
13.582 
13-533 
33.485 
13.436 
13.387 
13.336 
13.285 
13.233 
13.180 
13.127 
13.073 
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Declination. 


WEDNESDAY 1:5. 


hm  =°s 8 
© 51 37-79 | 3.9074 |N. 
© 53 32.27 | 1.9086 
© §5 26.82 | 1.9008 
O §7 21.44 | 1.9110 
© 59 16.14 | 1.9124 
I I 10.93 | 14-9138 
I 3. §.80 | 1.9153 
I § 0.76 | 1.9168 
t 6 55.82 | 1.9384 
t 8 50.97 | 1.9200 
1° > 46.22 | 1.9218 
It 12 41.58 | 1.9235 
I 14 37-04 1.9253 
1 16 32.61 | 1.9272 
1 18 28.30 | 1.9291 
I 20 24.10 | 1.9310 
I 22 20.02 I .9330 
I 24 16.06 | 1.9351 
1 26 12.23 | 1.9372 
1 28 8.52 | 1.9393 
I 30 4.95 | 2.9416 
I 32 1.51 | 1.9438 
I 33 58.21 | 1.9462 
I 35 55-05 | 1.9485 JN. 
THURSDAY 
I 37 52.03 | 1.9s09 |N. 
I 39 49.16 I.9533 
r 41 46.43 | 1.9558 
I 43 43.86 | 1.9584 
I 45 41.44 | 1.9610 
I 47 39.18 | 1.9636 
I 49 37-07 | 1.9662 
I §I 35.12 | 1.9689 
I $3 33-34 | 1-9717 
I $5 31.72 | 1.9744 
I §7 30-27 | 1.9772 
I 59 28.98 | 1.9800 
2 1 27.87 | 1.9829 
2 3 26.93 | 1.9858 
2 § 26.16 | 1.9887 
2 7 25-57 | ¥-99%7 
2 9 25.16 | 1.9947 
2 If 24.93 | 1.9977 
2 13 24.88 | 2.0007 
2 15 25.01 | 2.0038 
2 17 25.33 | 2.0069 
2 19 25.84 | 2.0100 
2 21 26.53 | 2.0137 
2 23 27-41 | 2.0163 
2 25 28.48 2.0194 IN. 


e é oe 


10 39 30.4 
TO §2 33.2 
Ir § 32.6 
tr 18 28.7 
II 31 21.4 
Ir 44 10.6 
Ir 56 56.3 
12 9 38.5 
22 
34 
47 
59 
13 12 
13 24 
13 36 
T3 49 
14 I 
14 13 
14 25 
14 37 
14 49 
15 o 
15 12 
15 24 
16. 


T5 35 
15 47 
15 58 
16 10 
16 21 
16 32 
16 43 
16 54 
7] 5 
17 16 
17 27 
17 38 
17 49 
17 59 
18 10 
18 20 
18 31 
18 41 18.3 
18 Si 29.2 
IQ I 34-9 
TQ If 35-5 
Ig 21 30.8 
IQ 31 20.9 
19 4I §:7 
TQ $0 45-2 


52.2 
23.6 
51.2 
15.1 
35-2 
$1.5 

3-9 
12.3 
16.8 
17.3 
13.7 

6.0 
54.2 
38.1 
17.8 


53-3 
24.4 
51.2 


15-5 
41.4 
2.4 


17.2 1 


for. 


z Min. 


13.073 
13.018 
12.963 
12.907 
12.849 
12.791 
12.733 
12.674 
12.614 
12.553 
12.492 
12.429 
12.367 
12.303 
12.239 
12.173 
12.108 
12.042 
II .974 
11.906 
11.838 
11.768 
11.697 
11.627 


11.555 
11.483 
Ir.409 
11.335 
11.26% 
11.386 
11.109 
11.032 
10.955 
10.8977 
10.798 
10.718 
10.637 
10.556 
10.473 
10.392 
10.308 
10.223 
10.138 
10.053 

9.966 

9.878 

9.79% 

9-703 

9.613 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 
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Right Ascension.| for | Declination. 
3 min. 
FRIDAY 17. 
h m s s e s ” 
2 25 28 a.o194 IN. 19 50 45.2 
2 27 29.74 | 2.0226 20 O 19.3 
2 29 31.19 | 2.0258 20 9g 48.0 
2 31 32.84 | 2.0291 20 Ig 11.2 
2 33 34-68 | 2.0323 20 28 28.8 
2 35 36.72 | 2.0356 20 37 40.9 
2 37 38.95 | 2.0388 20 46 47.4 
2 39 41.38 | 2.0421 20 55 48.3 
2 41 44.00 | 2.0453 2I 4 43-5 
2 43 46.82 2.0487 21 13 32.9 
2 45 49.84 | 2.0520 21 22 16.5 
2 47 53.06 | 2.0553 2I 30 54.3 
2 49 56.47 | 2.0585 2I 39 26.3 
2 §2 0.08 | 2.0618 21 47 §2.3 
2 54 3.89 | 7.0652 | ax 56 12.4 
2 56 7.90 | 2.068% 22 4 26.5 | 
2 58 12.10 | 2.0717 22 12 34.6 
3 © 16.50 | 2.0750 22 20 36.6 
3. 2 21.10 | 2.0783 22 28 32.5 
3. 4 25.90 | 2.0816 22 36 22.2 
3 6 30.89 | 2.0848 22 44 5.7 
3 8 36.08 | 2.0881 22 51 43.0 
3 To 41.46 | 2.0913 22 59 14.0 
3 12 47.04 | 2.0946 N.23 6 38.7 
SATURDAY 18. 
3.14 52.81 | 2.0978 IN. 23 13 57-0 
3 16 58.77 | 2.1010 23 21 8.9 
3 19 4.93 | 2.1043 23 28 14.4 
3 21 11.28 | 2.1073 23 35 13-4 
3 23 17.81 | 2.1105 23 42 5.8 
3.25 24.54 | 9.1137 23 48 51.7 
3 27 31-45 | 2.1167 23 55 31.0 
3 29 38.54 | 2.1198 24 2 3.7 
3 31 45.82 | 2.1228 24 8 29.7 
3 33 53-28 | 2.1258 24 14 49.0 
3 30 0.92 | 2.1288 24 21 1.5 
3 38 8.74 | 2.1378 24 27 7.3 
3 40 16.74 | 2.1348 24 33 6.2 
3 42 24.9% | 2.1377 24 38 58.3 
3 44 33-26 | 2.1406 | 24 44 43.4 
3 46 41.78 | 2.1433 24 50 21.7 
3 48 50.46 | 2.146: 24 55 53-9 
3 5° 59-31 | 2.1488 25 +I 17.3 
3.53 8.32 | 2.1516 25 6 34.6 
3 5§ 17-50 | 2.1543 25 Ir 44.9 
3 57 26.84 | 2.1569 25 16 48.0 
3 59 36.33 | 21594] 25 21 44.0 
4 1 45.97 | 2.1620 25 26 32.8 
4 3 55-77 | 23-1645 25 31 14.5 
4 6 §.71 | 2.1669 IN. 25 35 48.9 














Right Ascension. for 
1 Min. 
SUNDAY 1o. 
hm iss s °F 
4 6 5.71 | 2.1669 IN. 25 35 48.9 
4 8 15.80 | 2.1693 25 40 16.1 
4 10 26.03 | 2.1717 25 44 30.0 
4 12 36.40 | 2.1739 25 48 48.6 
4 14 46.90 | 3.1761 25 §2 53-9 
4 16 57.53 | 2-1783 25 56 51.8 
4 19 8.30 | 2.1805 26 © 42.4 
4 21 19.19 | 2.1825 26 4 25.6 
4 23 30.20 | 2.1845 26 8 1.3 
4 25 41.33 | 2.1864 26 11 29.6 
4 27 §2.57 | 2.1883 26 14 50.4 
4 30 3.93 | 2-1902 26 18 3.7 
4 32 15.39 | 2.1919 26 2% 9.5 
4 34 26.96 | 2.1936 26 24 7.8 
4 36 38.62 | 2.1952 26 26 58.5 
4 38 50.38 | 2.1968 26 29 41.6 
4 41 2.24 | 2.1983 26 32 17.1 
4 43 14.18 | 2.1997 26 34 45.0 
4 45 26.20 | 2.2011 26 37 5-3 
4.47 38.31 | 2.2024 26 39 17.9 
4 49 50.49 | 2.2036 26 41 22.8 
4 52 2.74 | 2.2047 26 43 20.1 
4 54 15.05 | 2.2058 26 45 9.7 
4 §6 27.43 | 2.2068 IN. 26 46 51.6 
MONDAY 20. 
4 58 39.87 | 2.2078 IN. 26 48 25.8 
5 © 52.37 | 2.2087 26 49 52.2 
5 3 4-91 | 2.2094 26 51 10.9 
5 § 17.50 | 2.s102 26 52 21.9 
5 7 30.13 | 2.2108 26 53 25.1 
5 9 42.79 | 2.2113 26 §4 20.5 
5 II 55.49 | 2.2119 26 55 8.2 
§ 14 8.22 | 2.2123 26 55 48.1 
5 16 20.97 | 2.2126 26 56 20.2 
§ 18 33.73 | 2.2128 26 56 44.6 
5 20 46.51 | 2.2131 26 57 1.1 
5 22 §9.30 | 2.2132 26 57 9.9 
5 25 12.09 | 2.2132 26 57 10.9 
5 27 24.88 | 2.2132 26 57 4.0 
5 29 37.67 | 2.2131 26 56 49.4 
5 31 50.45 | 2.2128 26 56 27.0 
§ 34 3-21 | 2.0126 26 55 56.8 
5 36 15.96 2.2123 26 55 18.8 
§ 38 28.68 | 2.0118 26 54 33.0 
§ 40 41.38 | 2.2114 26 53 39-5 
5 42 54.05 | 2.2108 26 52 38.2 
5 45 6.68 | 2.2102 26 5r 29.1 
5 47 19.27 | 2.2094 26 50 12.3 
5 49 31.81 | 2.2086 26 48 47.8 
§ 51 44.30 | 2.2078 IN. 26 47 15.5 
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3-658 
3-533 
3-409 
3.284 
3-19 
RK | 
2.908 
2.c52 
2.055 | 
2.528 | 
2 gO 
2.27% 
2.1496 
2.018 
1.891 
1.763 
634 


1.505 
1.375 
«4.248 
z.338 
0.988 
0.859 
©.730 
oc .6co 
o.43t 
©.34! 
©.3It 
+o .o82 
—oO 049 
0.179 
©.308 
©.438 
©. 568 
©.698 
©.828 
©.95S7 
1.087 
1.216 
1.344 
1.473 
1.603 
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DECEMBER, 1915. 


GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


3° 
74 
I 


6 20 20.23 
6 22 31.57 
6 24 42.81 
6 26 53.93 
629 4.94 


44 18.33 
46 28.26 
48 38.03 
§0 47.65 
52 57.12 
55 6.43 
5 


ew ee ee ee = a) 


7 16 30.25 
7 18 37.66 
7 20 44.88 
7 22 51.92 
7 24 58.76 
737° = §-4t 
7 29 11.87 
7 33 18.14 
7 33 24-21 
7 35 30.09 


e ’ id 


8 
2.2078 |N. 26 47 15.5 


| 2.2068 26 45 35-5 
, 2.2058 26 43 47-7 
2.2048 26 41 52.3 
2.2036 26 39 49.2 
2.2024 26 37 38.4 
2.2012 26 35 19.9 
2.1997 26 32 53-8 
2.1983 26 30 20.1 
| 2.1968 26 27 38.7 
2.1952 26 24 49.8 
2.1935 26 21 53.3 
2.1938 26 18 49.2 
2.1900 26 15 37.6 
2.1882 26 12 18.4 
2.1863 26 8 51.8 
2.78.44 26 § 17.7 
2.1824 26 x 36.1 
2.3803 25 57 47-1 
2.1982 25 53 50.8 
2.13760 25 49 47.1 
2.2738 25 45 36.0 
2.3714 25 41 17.6 


2.1690 IN. 25 36 51.9 
WEDNESDAY 22. 
2.1667 [N. 25 32 18.9 


2.3642 
2.3616 
2.2591 
2.1565 
2.1538 
@.IS1k 
2.1483 
2.13456 
2.3428 
2.1398 
2.1369 
2.1340 
2.1310 
2.1280 
2.1250 
2.1219 
2.1188 
2.3157 
2.1124 
2.1093 
2.1061 
2.1028 
2.0996 
2.0963 


25 27 38.7 
25 22 51.3 
25 17 56.8 
25 12 55.1 
25 7 46.3 
25 2 30.4 
24 57 
24 SI 37-5 
24 46 
24 40 16.8 
24 34 26.0 
24 28 28.4 
24 22 24.0 
24 16 12.7 
24 9 54-7 
24 3 29-9 
23 56 58.5 
23 50 70.4 
23 43 35-7 
23 36 44.4 
23 29 46.6 
23 22 42.3 
23 15 31-5 


-23 8 14.3 


THURSDAY 323. 


s 
2.0963 |N. 23 


e , a 


h m 

7 35 30.09 8 14.3 
7 37 35-77 | 2.0031 | 23 © 50.8 
7 39 41.26 | 2.088 22 53 21.0 
7 41 46.54 | 2.0864 | 22 45 44.9 
7 43 51.63 | 2.0831 22 38 2.5 
7 45 56.5x | 2.0797 22 30 13.9 
7 48 1.19 | 2.0763 22 22 19.2 
7 50 §.67 | 2.0730 22 14 18.4 
7 52 9.95 | 2.0697 22 6 11.5 
7 54 14.03 | 2.0663 21 57 58.5 
7 56 17.90 | 2.0628 21 49 39.6 
7 §8 21.57 | 2.0594 2I 41 14.7 
8 0 25.03 | 2.0560 2I 32 44.0 
8 2 28.29 | 2.0527 2124 7.4 
8 4 31.35 | 2.0403 aI 15 25.0 
8 6 34.20 | 2.0458 21 6 36.9 
8 8 36.85 | 2.0425 20 57 43:0 
8 10 39.30 | 2.0392 20 48 43.4 
8 12 41.55 | 2.0358 20 39 38.2 
8 14 43.59 | 2.0323 ‘20 30 27.5 
8 16 45.43 | 2.0290 20 21 I1.2 
8 18 47.07 | 2.0257 20 II 49.4 
8 20 48.51 | 2.0223 20 2 22.2 
8 22 49.75 | 2.0190 IN. 19 52 49.6 

FRIDAY 24. 

8 24 50.79 | 2.0157 [N. 19 43 11.6 
8 26 51.63 | 2.0123 19 33 28.3 
8 28 52.27 | 2.0091 19 23 39.8 
8 30 52.72 | 2.0058 19 13 46.1 
8 32 §2.97 | 2.0026 19 3 47-2 
8 34 53-03 | 1.9904 | 18 53 43.2 
8 36 52.90 | 1.9962 18 43 34.1 
8 38 52.57 | 1.9920 18 33 19.9 
8 40 52.05 | 1.988 18 23 0.8 
8 42 51.35 | 1.9868 18 12 36.8 
8 44 50.46 | 1.9836 8% 2 7.9 
8 46 49.38 | 1.9805 17 SX 34.1 
8 48 48.12 | 1.9775 17 40 55.5 
8 50 46.68 | 1.0745 17 30 12.2 
8 52 45.06 | 1.9715 17 19 24.2 
8 54 43.26 | 1.9686 17 8 31.6 
8 56 41.29 | 1.9657 16 57 34.3 
8 58 39.14 | 1.9628 16 46 32.5 
Q © 36.82 | 1.9599 16 35 26.2 
9 2 34.33 | 5-9571 16 24 15.4 
9 4 31.67 | 1.9543 16 13 O.1 
9 6 28.85 | 1.9516 16 1 40.5 
9 8 25.86 | 1.9488 15 50 16.6 
Q 10 22.71 | 1.9462 15 38 48.4 


1.9436 IN. 15 27 15.9 
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GREENWICH MEAN TIME. 


< 





Hour.|/Right Ascension. 


00 ON Anh W YN HO 


La 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


for. 
r Min. 





Declination. 


SATURDAY 2s. 


hm is s ° 
9 12 19.40 | 1.9436 [N. 15 
Q I4 1§.94 | 1.9410 15 
9 16 12.32 | 1.9384 15 
9 18 8.55 | 1.9360 14 
9 20 4.64 | 1.9336 14 
9 22 0.58 | 1.9312 14 
9 23 56.38 | 1.9288 14 
9 25 52.04 | 1.9265 14 
9 27 47.56 | 1.9243 13 
9 29 42.95 | 1.9220 13 
9 31 38.20 | 1.9198 13 
9 33 33-33 | 1.9178 13 
9 35 28.33 1.9187 13 
9 37 23.21 | 1.9337 12 
9 39 17-97 | t-9118 12 
9 41 12.62 | 1.9098. 112 
9 43 7-15 | 1-9079 | 12 
9 45 1.57 | 1.9062 12 
9 46 55-89 1.9045 Ir 
9 48 50.11 | 1.9028 II 
9 5° 44.23 ¥.9022 It 
9 52 38.25 | 1.8996 Ir 
9 54 32.18 | 1.8981 0) 
9 56 26.02 | 1.8967 |N. 10 

SUNDAY 26. 
9 58 19.78 | 1.8953 [N. 10 
IO 0 13.46 | 1.8940 Io 
IO 2 7.06 | 1.8928 bo) 
IO 4 0.59 | 1.8915 9 
IO 5 54.04 | 1.8903 9 
10 7 47-43 | 1-8893 9 
Io 9 40.76 | 1.8883 9 
IO II 34.03 | 1.8873 8 
IO 13 27.24 | 1.8864 8 
IO 15 20.40 ! 1.8856 8 
10 17 13.51 | 1.8848 8 
10 19 6.58 | 1.8843 8 
10 20 59.62 | 1.8837 7 
1O 22 52.62 | 1.883: 7 
IO 24 45.59 | 1.8827 7 
10 26 38.54 | 1.8823 7 
10 28 31.46 | 1.8819 6 
IO 30 24.37 | 1.8817 6 
IO 32 17.26 | 1.8814 6 
IO 34 10.14 | 1.8813 6 
10 36 3.02 | 1.8813 6 
IO 37 55.90 | 1.8813 5 
10 39 48.78 | 1.8813 5 
IO 41 41.66 | 1.8815 5 
TO 43 34.56 | 1.8818 jN. 5 


27 15.9 
T5 39-3 
3 58.5 
§2 13.6 
40 24.7 
28 31.8 
16 34.9 
4 34-1 
52 29.5 
40 21.0 
28 8.7 
15 $2-7 
3 33-1 
51 9.8 
38 42.9 
26 12.5 
13 38.6 
I 1.3 
48 20.5 
35 36.4 
22 48.9 
9 58.2 
57 4-2 
44 7.1 


31 6.9 
18 3.6 
4 57-2 
51 47.8 
38 35.5 
25 20.3 
12 2.2 
41.3 
17.7 
51.3 
22.3 
4 50.6 
51 16.3 
37 39-5 
24 0.2 
1o 18.5 
56 34.4 
42 47.9 
28 59.1 
8.0 
I 14.7 
47 19.3 
33 21-7 
IQ 22.1 


§ 20.5 


La] 
wen 





Diff. 
for 
z Miin. 


° 


11.576 
11.645 
Iz.714 
11.782 
11.848 
Ir.915 
11.981 
12.045 
12.109 
12.173 
12.236 
12.297 
12.358 
12.418 
12.478 
12.536 
12.593 
12.651 
12.708 
12.763 
12.818 
12.873 
12.926 
12.978 


13.039 
13.081 
13.132 
13.381 
13.229 
13.278 
33.325 
13.371 
13.417 
13.462 
13.506 
13-550 
13.593 
13-634 
13.675 
13.715 
13-755 
13.794 
13.833 
13.870 
13 906 
13.942 
13-977 
14.010 
14.043 


our 


| on I a | 
RK OO CO~ Quon hw DH OC 


rn ce SSS ws SS SSS SSS SSS SPSS SSS SS 


12 


a) 
=H OO COA} Qunr &&w HH GO 











Right Ascension. aoe Declination. 
x Min. 
MONDAY 27. 
h m 8 8 e a ve 
10 43 34.56 | 1.8818 IN. 5 5 20.5 
IO 45 27.48 | 1.8822 4 51 16.9 
IO 47 20.42 | 1.8825 4 37 11.3 
10 49 13.38 | 1.8830 423 3-9 
10 5: 6.38 | 1.8836 4 8 54.6 
IO 52 59.41 | 1.8842 3 54 43-6 
IO 54 52.48 | 1.8848 3 40 30.8 
10 56 45.59 | 1.8856 3 26 16.3 
10 58 38.75 | 1.8865 3 12 0.2 
II © 31.97 | 1.8875 2 57 42.5 
Il 2 25.25 | 1.8885 2 43 23.3 
Ir 4 18.59 | 1.8896 229 2.5 
Ir 6 12.00 | 1.8908 2 14 40.3 
1r 8 5.48 | 1.8920 2 0 16.7 
II Q 59.04 | 1.8933 145 51.8 
II IL 52.68 | 1.8948 I 31 25.6 
It 13 46.41 | 1.8963 1 16 58.2 
II 15 40.23 | 1.8978 I 2 29.5 
IX 17 34.15 | 1.8995 © 47 59-7 
IX 19 28.17 | 1.9013 © 33 28.9 
II 2I 22.30 | 1.903: o 18 57.0 
11 23 16.54 | 1.9050 IN. © 4 24.1 
II 25 10.90 | 1.9070 |S. o 10 9.8 
II 27 5.38 | t-9001 |S. 0 24 44.5 
TUESDAY 28. 
II 28 59.99 | 1.9113 |S. © 39 20.0 
IY 30 54.73 | 1.9135 © 53 56.3 
IX 32 49.61 | 1.9159 1 8 33.3 
II 34 44.64 | 1.9183 I 23 10.9 
II 36 39.81 | 1.9208 I 37 49.2 
1x 38 35.14 | 1.9234 I 52 28.0 
II 40 30.62 | 1.9261 2 7 7.3 
II 42 26.27 | 1.9289 2 21 47.1 
II 44 22.09 | 1.9318 2 36 27.2 
1r 46 18.08 | 1.9347 251 7.7 
1r 48 14.25 | 1.9378 3 5 48.4 
II §0 10.61 | 1.9408 3 20 29.3 
II 52 7.15 | 1.9440 3 35 10.3 
It §4 3-89 | 1.9473 3 49 51.4 
11 56 0.83 | x.9508 4 4 32.5 
Il 57 57.98 | 1.9543 4 19 13.6 
IX 59 55-34 | 1.9578 4 33 54.6 
12 I §2.92 | 1.9615 4 48 35-4 
12 3 §0.72 | 1.9653 5 3 16.0 
12 § 48.75 | 1.9691 § 17 56.3 
12 7 47.01 | 1.9730 5 32 36.3 
IZ Q 4§.51 | 1.9770 5 47 15.8 
I2 II 44.25 | 1.9812 6 1 54.8 
12 13 43-25 | 1.9854 6 16 33.3 
12 I§ 42.50 | 1.9897 |S. 6 32 11.2 


Diff. 
fer 
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| Diff. Diff. Diff. ; 
our. Right Ascension., for Declination. for our.!Right Ascension.| for Declination. for 

| : Min. 1 Min. 1 Min. : Min. 

| 

WEDNESDAY ag. FRIDAY 31. 

t h m 8 8 e ; 0 ld h m $s $s | ° ? os on 
©, 12 1§ 42.50 | 1.9897 |S. 6 31 11.2 | 14.6269 © | 13 57 52.64 | 2.2997 S. 17 35 49.5 | 12.492 
1 12 17 42.0% | 1.9941 6 45 48.4 | 14.613} 1 14 © 10.87 | 2.3080 17 48 16.5 | 12.408 
2, 12 19 41.79 | 1.9986 7 © 24.8 | 14.600f 2 | 14 2 29.60: 2.3164 18 © 38.4 | 12.322 
3, 12 2% 42.84 | 2.0031 7 15 0.4 | 14.586] 3 | 14 4 48.84 | 2.3248 | 418 12 55.1 | 12.233 
4 | 12 23 42.16 | 2.0078 7 29 35-1 | t4.s70] 4 | 14 7 8.58 | 2.3333 ' 18 25 6.4] 12.243 
§ | 12 25 42.77 | 2.0126 744 8.8 | 14.553 5 | 14 9 28.84 | 2.3419 , 18 37 12.2 | 12.050 
6 | 12 27 43.67 | 2.0174 7 58 41.5 | 14.536] 6 | 14 11 49.61 | 2.3504 | 18 49 12.4 | 11.956 
> | 12 29 44.86 | 2.0223 8 13 13-1 | 14-517] 7 | 14 14 10.89 | 2.3590 / i t 6.9 | 11.860 
8 | 12 31 46.35 | 2.0274 8 27 43-5 | 14-4967 8 | 14 16 32.69 | 2.3677 19 12 §5.0 | 11.763 
9 | 12 33 48.15 | 2.0326 8 42 12.6 | 14.474] 9 | 14 18 §5.01 , 2.3764 19 24 38.4 | 11.663 
10 | 12 35 50.26 | 2.0378 8 56 40.4 | 14.4527 10 | 14 21 17.86 | 2.3852 ! 19 36 15.1 | 11.60 
11 | 12 37 52.68 | 2.0431 g 1x 6.8 | 14.428] rr | 14 23 41.23 | 2.3939 19 47 45.6 | 12-455 
12 | 12 39 55-43 | 2.0485 9 25 31.7 | 14.402] 12 | 14 26 5.13 | 2.4028, 19 59 9.7 | 11.349 
13 | 12 41 58.50 | 2.0540 9 39 55-0 | t4.3759 13 | 14 28 29.56 | 2.4115 | 20 10 27.5 | 414.242 
14 | 12 44 1.91 | 2.0596 9 54 16.7 | 34.348] 14 | 14 30 54.51 | 2.4203 | 20 21 38.7 | 22.132 
15 | 12 46 5.65 | 2.0653 10 8 36.7 | 14.318] 15 | 14 33 19.99 | 2.4992, 20 32 43.2 | 11.018 
16 | 12 48 9.74 | 2.0710 | 10 22 54.8 | 14.2871 16 | 14 35 46.01 | 2.4381 20 43 40.9 | 10.904 
17 | 12 §0 14.17 | 2.0768 IO 37 IL. | 14.258] 17 | 14 38 12.56 | 2.4469 20 54 31.7 | 10.788 
18 | 12 52 18.96 | 2.0828 IO 51 25.4 | 14.221] 18 | 14 40 39.64 | 2.4558 2I 5 15.4 | 10.668 
19 | 12 54 24.10 | 2.0888 II § 37-6 | 14.186] 19 | 14 43 7.25 | 2.4647 21 15 51.9 | 10.548 
go | 12 56 29.61 | 2.0949 II 19 47-7 | t4.149] 20 | 14 45 35-40 | 2.4736 21 26 21.2 | 10.426 
21 | 12 §8 35-49 | 2.1012 IX 33 55-5 | 14-1128 22 | 14 48 4.08 | 2.4824 21 36 43.0 | 10.30% 
22 | 13 © 41.75 | 2.1075 Ir 48 1.1 | 14.073] 22 | 14 50 33.29 | 2.4923 21 46 57.3 | 10.374 
23.113 2 48.39 | 2.1138 |S. 12 2 4.3 | 14.0331 23 | 14 §3 3.03 | 2.so02 |S. 21 57 3.9 | 10.045 


THURSDAY 30. SATURDAY, JANUARY 1, 1916. 
"13 4 55-41 | 2.1203 [S. 12 16 5.0 | 13.9908 0 | 14 §5 33-31 














° a.sopr [S. 22 7 2.7 9-934 
I; 13 7 2.83 | 2.1269 12 30 3.1 | 13.947 

2' 13° g 10.64 | 2.1335 12 43 §8.6 | 13.902 

3° 13 11 18.85 | 2.1403 12 57 §1.3 | 13.855 

4 13 13 27-47 | 2-147 13 IX 41.2 | 13.807 PHASES OF THE MOON. 

S 13:15 36.51 | 2.1542 13 25 28.1 | 13.757 

6 13 37 45-96 | 2.1610 13 39 12.0 ' 13.705 

7 + 13 19 5§-83 | 2-168: 13 52 §2.7 | 13.632 

8 13 22 6.13 | 23-1753 14 6 30.2 | 13.598 dh m 
9 13 24 16.86 | 2.1824] 14 20 4.4 | 13.562] @ NewMoon .. . . Dec. 6 6 3.7 
10, 33 * 25.02 2.1898 | 14 33 35-2 | 13-4841 > First Quarter. . . . . . 12 23 38.4 
Ir 13 25 39-93 2.1972 14 47 2-5 | 13-424 

12 3 30 51.68 | 2.2046 1§ © 26.1 | 13.363 O Full Moon sot 22 0 53.3 
13 33-330 4.18 | 2.2102 1§ 13 46.0 | 13.300 C LastQuarter. . . .. . 29 © 58.8 
14 13 35 17-14 2.2198 15 27 2.1% | 13.236 

15 | 13 37 30.56 | 2.2275 15 40 14.3 | 13.169 

16 | 13 39 44-44 | 2.2352 I§ 53 22.4 | 13.107 

17-33: 4i «58.78 | 2.2430 16 6 26.4 | 13.032 d h 
18 13 44 13.60 | 2.2510 16 19 26.2 | 12.960] ( Perigee . . . . . . . Dec. 6 13.3 


19 , 13 46 28.90 | 2.258 16 32 21.6 | 12.886] € Apogee... ... . =. . 2012.6 
20 13 48 44.67 | 2.2669 16 45 12.5 | 12.811 
2; 13 §% 0.93 | 3.2751 16 57 58.9 | 12.734 
22 1 53 §3 17.68 | 2.2832 17 10 40.6 | 12.655 
23: 33 §5 34-91 | 32-2013 17 23 17-5 | 13-874 
24 13 §7 52.64 | 2.2997 |S. 17 35 49-5 | 19-493 


33281°—1915——10 
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JANUARY. . FEBRUARY. 
| 
A t Var. of ' Var. of 
[Rie acm) A | sapperet | Pel | eas | § Ae 
a Howr. | Hour. | ian Pas | 
3 | —___| sage. [ 3 
~ 
A Noon. Noon. Noon. Noon. A Noon. 
h m 8 8 e e oe o h m e td oe 
1 | 18 33 15.71 |+17.599 |-24 49 22.6 |+ 2.94/23 56.1] £122 4 2.70/+13.139|-12 26 11.1 | +103 .96 
2 [18 4018.69] 17.649| 244729.0] 6.5312359.3] 2 ]22 9 9.05] 12.375| 1145 8.9 
3 |1847 22.83] 17.695| 2444 8.7] 10.16]..... 3 | 22133 55.91] r1-sr4] Il 437-4 
4 |18 5428.01] 17.736] 243920.7] 13.84] © 2.49 4 |22 1820.92] 10.552] 1024 57.5 
5 119 134.12| 17.772| 2433 4-0] 17.56] © 5.69 5 |222221.59] 9.486| 9 4631.9 
6 |19 8 41.02 |+17.802 |-24 25 17.6 |+ ar.31] © 8.8] 6 | 2225 55.38|+ 8.312|- 9 9 44.9 
7 11915 48.58| 17.827] 2416 0.6] 25.10] o12.0f 7 |222859.76| 7.035} 835 2.3 
8 |19 22 56.66; 17.846] 24 512.2] 28.94| 015.29 8 '2231 32.28) 5.659; 8 250.2 
9 |1930 5-11] 17-858| 235251.6] s2.79| 018.4] 9 | 22 33 30.68| 4.194] 7 3334-9 
10 |19 3713.77| 17.863! 23 3858.2] 36.67| 021.6] 10 | 22 3453-02! 2.657| 7 742.1 
| 


II | 19 44 22.46 |+17.860 |—23 23 31.3 |+ 40.58] 024.8] 11 a2 35 37-78 
I2 |19 53 30.99| 17.850] 23 630.4| 44.50] 028.0] 12 2 35 44.01 


+ 3.066|- 645 36.0 
— 0.550 627 38.1 


13 119 58 39.17| 17-830] 224755.2] 48.44] 031.2113 '22351%1.44] 2.161] 614 6.4 
14. |20 5 46.76| 17.801] 222745.4| 52.38] 034.4114 2234 0.63] 3.231) 6 514.3 
1§ | 2012 53.53| 17.761] 22 6 1.5) 56.31! 037.69 15 | 223213.03] s.219| 6 I 9.5 
16 | 20 19 59.21 |+17.710 |—-21 42 42.4|+ 60.24] 040.8116 | 22 29 51.08 |— 6.586|— 6 1 53.3 
17 [2027 3.49| 17.645] 211749.7| 64.14] 043.91 17 | 22 2658.18} 7.701| 6 719.5 
18 | 2034 6.05| 17.566| 2051 23.7] 68.01] 047.0118 , 2223 38.68] 8.797) 61714.5 
19 ]2041 6.51} 17.470] 2023 25.4] 71.83] O50.0f 19 |221957-73| 9.574) 631 17.3 
20 12048 4.46| 17.356] 1953 56.2| 75.s9| 053.0] 20 '2216 1.11] 10.100) 649 0.2 





| 
21 | 2054 59.43 |+17-221 |-19 22 58.0 |+ 79.25] 056.0] 21 | 2211 55.00 
22 '21 150.88] 17.062| 18 5033.1] 83.80] 058.9] 22 |22 745.68 
23 (21 838.19] 16.876] 181644.7| 86.ax] x 1.8123 |22 339.28 
24 |}2115 20.66| 16.658] 1741 36.5| 8.44| I 4.59.24 | 21 59 41.51 
25 |212157.49| 16.405| 17 513-2] 92.46] © 7.2925 |21 5557.45 





10.364 |— 7 9 49-9 
10.368} 7 33 9-5 
10.324 7 58 19.9 
9.6s4| 82441.8 
8.987| 851 37.8 

26 ;21 28 27.77 |+16.111 |-16 27 40.5 /+ 95.29] © 9.71 26 | 21 5231.44 

27 |21 3450.46] 15.771] 1549 5.2] 97.67] 1142.29 27 | 21 49 26.95 


— 8.156'~ 9 18 33.5: 
7-199| 9 44 58.7 







28 |21 41 4.37| 15-378] 15 935-5] 99.74] 114.5928 ,214646.61| 6.150] 101027.4| 62.21 a3 
29 [2147 8.14] 14.926] 1429 21.1] 101.38) 116.6) 29 ,21 4432.22] 5.042] 103438.6| 58.61 23 
30 |2153 0.28] 14.407| 13 4833.2] 102.52} 118.5] 30 | 21 4244.84] 3.904] 105715.7| 54.40 23 









| 
31 | 21 58 39.09 |+13.814/-13 7 24.9 [+103.07| 120.27 31% | 21 41 24.90 |— 2.759 |-11 18 6.2 |— 49.75 '225 


32 |22 4 2.70)+13.139/—12 26 11.1 |+102.96| 121.79 32 | 21 40 32.31 |— 1.628'—11 37. 1.0 — 44.78 1225 


Day of the Month. sth. | roth.] xsth. roth. | 2 

















Day of the Month. 6th, |11th.|16th. jarst.|26th./ 31st 
eee |e fee fees ——————t 
ve ve os ae or ” oe or 
Semidiameter .. . . | 2.32 | 2.33 | 2.37] 2.45 | 2.56 | 2.74 | 3.02] Semidiameter....... 3.421 3.98) 4.64] 5.34 ss 
t 13 


Horizontal! Parallax 6ar 6.15 625, 6.45 6.75 | 7.22 | 7.95] Horizontal Parallax ... 9.02 | 10.52 | 2.24 ' 13.56 


| 
Nore.—The sign + indicates north declinations; the sign — indicates south declinations, 








21 42 44.84 
{21 41 24.90 
|| 21 40 32.31 
la140 6.53 


“12140 6.70 
(21 4031.77 
123 41 20.54 
| a1 42 32.67 
' 2144 3-81 


21.45 55.61. 
(32148 5-75 
| 121 §0 32.94 
120 $3 15-97 
,|21 5613.67 





21 59 24.97 
22 248.87 
22 624.44 
22 1010.81 
2214 7.21 


— ed 


22 18 12.93 
22 22 27.30 
22 26 49.74 
22 3119.71 


=" - 
ee 





| |22 45 30.30 
bi22 5026.11 
» |22 5527.54 
b123 034.33 














MARCH 
Var. of 
R. A. | Apparent 
for x 
Hour. 
Noon. Noon. 
8 e e wo 
— 5.042 |—10 34 38.6 
3-904] 105715.7 
3.759| 1118 6.2 
1.628 II 37 1.0 
— 0.5397] 11 53 54.1 
+ ©.534{-12 842.0 
¥.§47} I2 2123.0 
2.507] 12 31 56.8 
3-410] I2 4024.4 
4-258| 12 4647.2 
+ §.0g0}—-I2 §1 7-5 
$.787| 1253 27.7 
6.472| 12 53 50.6 
7.306} 12 §2 19.0 
7.695| 12 4855.6 
+ 8.240 |—I2 43 43.2 
8.745| 12 3644.5 
9-213] 1228 2.2 
9.696} 1217 38.8 
10.049] 12 536.7 
+10.423 [II 51 58.1 
30.977) II 3645.3 
rzr.095| II20 0.3 
1z.399/ II 145.1 
12.684] TO 42 1.5 
+21 .95§% |-10 20 §1.4 
32.204] 9 5816.5 
12.444 9 34 18.3 
12.673| 9 858.3 
t2.89r| 8 4218.2 





8123 § 46.27 |+13.102|— 814 19.3 
Ri2ZI4 nS TE 3.10 \ta-ses|” 745 3:1) +13.305|- 745 3.1 


iDay of the Month. 





auth 


§.02 
13.22 





7th. 
4. "61 
12.36 


4.21 
1T.09 | 10.14 | 9.35 | 8.69 


MERCURY, 1915. 


GREENWICH MEAN TIME. 


Var. of 
Decl. 
for tr 
Hour. 





Noon. 


Ld 
—s58.63 
54.40 
49-75 
44.78 
39.62 


—34.36 
29.06 
23.77 
18.54 
13.38 


— 8.32 
— 3.38 
+ 1.45 
6.16 
10.76 


+35.25 
19.62 
23.89 
28.05 
32.12 


+36 .09 
39-97 
43.77 
47-49 
§t.13 


+54.70 
58.20 
61 .64 
65.04 
68.32 


+72 .57 
+74.77 


th. |r7th. 


Merid- 
ian Pas- 





h m 
23 6.2 
23 0.9 
22 56.1 
22 S1.7 
2247.8 


22 44.3 
22 41.1 
22 38.3 
22 35-9 
22 33.8 


22 32.0 
22 30.5 
22 29.2 
22 28.2 
2227.5 


22 27.0 
22 26.6 
22 26.4 
22 26.4 
22 26.5 


22 26.8 
2227.2 
22 27.8 
22 28.5 
22 29.2 


22 30.1 
22 31.1 
22 32.2 
22 33-3 
22 34.6 


22 35.9 
22 37.3 


22d. /e7th 





3.85 3-55 | 3.30 


nh we Day of Month. 


oo On AO 


ad 


2i 
22 
23 
24 
25 


26 
27 
28 
29 
30 


31 
32 


Semidiamet 
Horizontal Parallax oe 


Apparent 


Right Ascen- 
sion. 


Noon. 


hm =%3. 

2311 3.16 
23 16 24.86 
23 21 51.26 
23 27 22.25 
23 32 57-79 


23 38 37-82 
23 44 22.34 
23 5011.36 
2356 4.92 
© 2 3.10 


°o 8 5.95 
0 1413.60 
© 20 26.17 
© 26 43.81 
© 33 6.66 


© 39 34-93 
046 8.79 
© 52 48.46 
© 59 34-14 
1 626.06 


113 24.42 
I 20 29.45 
127 41.32 
135 0.22 
I 42 26.28 


1 49 59-59 
I $7 40.19 
2 528.06 
2 13 23.07 
221 25.01 


2 29 33.54 |+20.488 [+14 29 27.6 |+126.58 
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Var. of 


for x 





ee 





87.00 |22 43.8 


§ © 7.8)+ 89.92 |22 45.6 


APRIL. 
| A t 
ch | Rea 
Hour. 
Noon. Noon. 
8 ° c o 
+13.305|— 745 3.1 
13.503, 714 30.8 
13.696] 642 43.8 
13.886] 6 9 43.5 
14.074 § 3531.1 
Q 
+14.261 |— 
14.449] 423 35.2 
14.637| 3.45 54.5 
14.8298/ 3 7 7.1 
1§.03% 227 14.4 
+15.218|— 1 4617.8 
15.420) I 418.8 
1§.628|— O21 19.1 
15.842 |+ 022 39.5 
16.063| I 735.1 
+36.292/+ 1 5325.7 
316.530 240 9Q.I 
16.776] 327 42.7 
17.031 4 16 3-6 
17.295 5 5 8.7 
+17.569|+ § 5454.3 
17.851| 64516.5 
18.140] 7 3610.5 
18.436, 827 31.1 
18.736 919 12.6 
+19.040|/+10 11 8.1 
19.343| II 310.3 
19.644| II 5511.0 
19.938| 1247 90.9 
20.221} 13 38 30.0 


92.79 |22 47.5 
95 .60 |22 49.4 
98.34 |22 51.4 
101.04 [22 53.5 









+103 .67 |22 55.7 
106.23 |22 58.0 
108.73 |23 0.4 

23 2.8 

113.47/23 5.3 


Irzr.34 


+115.73 |23 7.9 
117.87 (23 10.7 


121.81 |23 16.4 
123.58 |23 19.4 


+325.19 [23 22.5 
126.62 23 25.8 
127.84 123 29.2 
328.84 |23 32.7 
129.57 123 36.3 


+130.00 (23 40.0 
130.12 |23 43.9 
129.87 |23 47.9 
129.22 /23 52.0 
128.13 |23 56.2 


es e¢@ @ @ 


2 37 48.23 +20.733 |+15 19 42.2 |+124.54) O 0.6 


Day of the Month. 


* «© © @ 


decreasing; the sign — indicates that south declinations are increasing. 


rst. | 6th. 


3.09 | 2.92 
. | 8.15 | 7.69 








r1th./16th. 


arst.|26th. 
ym 2 66 2.57] 2.52 
7.31 | 7.00 | 6.77 | 6.64 


Nore. —The sign + pres + prefixed to the hourly change of declination indicates that north declinations are increasing e- 































































































148 MERCURY, 1915. 
GREENWICH MEAN TIME. 
MAY. JUNE. 
of Var. of i) a Var. of Vas. of 
a. | Al Decl. pparent | R.A. | Apparent | Decl. 
Y | petition. | fort | Merid- i Right Ascen | for y | Declination. | for 1 
ar ‘Hour. | jan Pas- 3 Hour. 
> 
m | Noon, | Noon. A | Noon, | Noom. | Noon. | Noom. 
hms oe ler wl aly hms sf er el oo 
1 | 2 29 33.54 |+20.488/+14 29 27.6|+126.58] .....] 1 | 613 50.78 |+20.214|+25 5 13.0] —23.31 
2 | 237 48.23] 20.733| 151942.2| 124.540 0.6] 2 | 617 47.06] 9.473| 245520.7| 26.01 
3] 246 8.48| 20.950) 16 9 1.8] t22.00]0 5.0] 3 | 621 25.37| 8.717| 24.4426.6/ 28.46 
4 | 2 5433-58) 21-136] 165713-8] 118.9210 9.5] 4| 624 45.37| 7-047| 243236.3| 30-69 
5] 3 3 2.69) 22.283] 17.44 5.8] 115.3310 14.0] 5 | 627 46.72| 7.-163| 243955.2| 32.70 
6 | 3 1x 34.84 |+21.388|+18 29 25.5|+121.23| 0 18.6] 6 | 6 3029.08 |+ 6.365|+24 628.5 | —s429 
7 | 320 8.95| 21-446] 1913 1.0] 106.65| 0 23.2] 7 | 6 32 52.16) 5.556] 23 5221.6] 36.05 
8 | 3 28 43.86| a1.4s4| 195441-1| r0r.63| 0.27.8] 8 | 6 34 55-67| 4-735| 233739-9] 37-39 
9 | 3.37 18.34] 2t.411| 203415.8| 96.20] 0 32.5] 9 | 6 36 39.39] 3-906] 232228.6] 38.52 
ro | 3.45 5t-15| a1.s14| 2111 36.3| 90.46| 0 37.2] 10 | 638 3.15] 3.072| 23 652.9| 9.45 
11 | 3 54 21.01 |+2r.165|421 46 35.4|+ 84-43| 0 41.7] 21 | 6 39 6.82 |+ 2.295|+22 50 58.0] —4o.18 
12 | 4 2 46.68| 20.965| 2219 7.3| 78.20] 0 46.2] 12 | 6 39 50.4r| 1.398] 223449-1| 40.59 
13 | 411 6.94] 20.715] 2249 7.9| 71-83] © 50.6] 13 | 6 40 13.98|+ 0.567] 2218 31.3| 40.85 
14 | 419 20.64] 20.419] 23 1634.6] 65.39] 0 54.9] 14 | 6 4017-74 |- 0.252| 22 210.1] 40.88 
15 | 427 26.71 | 20.080) 234126.5| 8.04, 0 59.2] 15 | 640 2.04] 1.033} 2145 50-7] 40.70 
16 | 4 35 24.14 |+19.700|424 3 43.9|+ s2-s2| 1 3.2] 26 | 6 39 27-41 |— 1.828|421 29 38.5] —go.a8 
17 | 4 43 12.01] 19.284| 2423 28.3] 46.20] 1 7.017 | 6 38 34.54| 2-571] 211338.9| 39-64 
18 | 450 49.48] 18.834| 244042.5| 40.0r] x 10.7] 18 | 6 37 24.33| 3.272| 205757-6| 38.76 
19 | 458 15.79] 18.354] 2455 30.0] 33-98] t 14.1] 19 | 6 35 57-88] 3.922] 2042 40.3] 37-64 
20] 5 § 30.25] 17.846] 25 754.9| 28-13| x 17.4] 20 | 6 34 16.53] 4.512] 2027 52.6] 36.09 
ax | § 12 32.22 |+17.324|425 18 2.1|+ 22.50] 1 20.5] 2x | 6 32 21.86 | s.0ss|+20 13 40.4] —34.68 | 037: 
a2 | 519 21.13| 16.759 2525 56.9] 17.10] 1 23.4] 22 | 6 30 15.63| 5.474| 20 0 9.7] 32.83 | 03 
23 | 525 56.46| 16.18| 2531 44.8| 11.4| 1 26.0] 23 | 6 27 59.81| s.829| 19 4726.3| 30.74 | 02: 
24 | § 3217.71 | 15-586] 25 3531.8] 7.02! 28.4] 24 | 6 25 36.59| 6.090| 193536.0] a8-4x| 01 
a5 | 5 3824.43 | 24.97:| 253723.7|+ 2.35| 1 30.6] 25 | 623 8.28] 6.252| 1924.44-4| 25-86] 72: 
26 | 5 44 16.20 |+14.340|425 37 26.6|— 2.06] 1 32.5 | 26 | 6 20 37.30 |— 6.911|+19 14 56.8| 23.08 | 0 6. 
27 | 549 52.61] 15.652] 25 3546.6] 6.2/1 34.2] 27 | 618 6.16] 6.266| 19 618.3] 20.10 |{ 9 © 
28 | 5 55 13.26] 13.027] 25 3229.7] 10.14] 1 35.5 | 28 | 6 15 37-37] 6.116] 1858 53.3] 16.95 123 47. 
29 |6 017.77) 12.347| 252741.9| 13.60] 1 36.6] 29 | 6 13 13.42| 5.863] 185245.7| 13.66 103 gu. 
30/6 § 5.77] 12.631! 2521 29.3] 27.21] 1 37.4] 30 | 6 10 56.73 | s.stx] 1847 58.6) 20.28 33 35. 
31 | 6 9 36.89 |+10.940| +25 13 57.8|— 20.38] 1 38.0] 31 | 6 8 49.59 |— 5.068 |+18 44 34.4] — 6.75 |23 29. 
32 | 6 13 50.78 |+10.a14|+25 § 13.0|— 25.31] 1 38.3 | 32 | 6 6 54.12 |- 4.540] +18 42 34.5 | — 3-23 [23 234 
‘Day of the Month. ‘Day of the Month. | sth. ven. | sm seth. sath | 
Ped be el pedred eed Ecreny ema td Ree ee edd 
Norg.—The sign + indicates north deciinations. 








MERCURY, 1915. 


GREENWICH MEAN TIME. 
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AUGUST. 
: Var. of Var. of 
rs Right Aseea R.A. Apparent Decl. 
3 sion. for: | Declination.| for: | Merid- 
e our. Hour. | ian Pas- 
> —_— sage. 
A Noon. Noon. Noon. Noon. 
h hm s s ero “|h m 
6 8 49.59 |— 5.068 |+18 44 34.4] — 6.75 |23 29.31 © | 745 46.14 |+20.236/+21 44 26.7 |— 23.05 123 13.8 
6 654.12 | 4.540] 1842 34.5] — 3.23 | 2323.68 2 | 753 56.65| 20.626] 21 3354.9] 29.62/23 18.2 
6 512.29] 3.934; 1841 59.5| + 0.30 | 2318.3] 3 | 8 215.58] 20.938] 212044.1| 36.28/23 22.7 
6 345.86 .258| 184248.9| 3.80/2313.2§ 4 | 81041.03| 21.170] 21 453.2| 42.95/23 27.3 
6 2 36.40 s22} 1845 1.3| 7.22/23 8.47 § | 81g 113.10| 21.323! 204623.2| 49.53 |23 31.9 
6 145.23 |— 1.734 |+18 48 34.4 | +10.52 |23 3.91 6 | 827 43.91 | +21.309|+2025 16.8 |— 55.97 |23 36.5 
6 113.49] 0.904] 185324.9| 13.66 |2259.8] 7 | 83617.69| 21.404] 20 138.5] 62.18/23 41.1 
6 1 2.14 |— 0.037} 185928.7| 16.62 |22 56.0] 8 | 84450.79| 21.343! 193534.6| 68.10/23 45.7 
6 111.94 [+ 0.858] 19 641.0| 19.36|2252.61 9 | 85321.70| 21.223] 19 712.4| 73.69/23 50.3 
‘16 243-49] 1.775! 191456.1| 21.85 |2249.5] 10 | g 149.08] 21.051] 18 3640.3] 78.92/23 54.7 
| 6 2 37.26 |+ 2.7091+19 24 7.6) +24.06 | 22 46.8] 11 | 9 1011.79 |+20.835 (+18 4 7.4]— 83.76/23 59.0 
[6 353.60| 3.654) 1934 8.5} 25.97 | 2244.59 12 | 9 1828.86] 20.582| 1729 43.3] 88.19]..... 
16 § 32-73} 4-607] 194451.5| 27.55 | 2242.61 13 | 9 2639.50] 20.300| 1653 37.7| 92.21] O 3.3 
16 734.80] 5.566] 1956 8.4] 28.80 | 2241.1] 14 | 9 3443-09] 19.996] 1616 0.3] 95.84] 0 7.4 
+6 9 59.89] 6.525] 20 750.8| 29.67 | 2239.9) 15 | 9 4239.17] 19-675| 1537 0.5] 99.08| O11.4 
(1632 47.99 |+ 7.484 /+20 19 49.6 | +30.17 | 22 39.11 16 | 9 5027.42 |+19.344 |+14 56 47.4 |—101.95| 015.3 
1615 59.06 | 8.439| 2031 55-5| 30.25 | 2238.71 17 | 958 7.63] 19.006| 1415 29.8] 104.46| 019.0 
'| 6 19 33.00 | 9.388] 2043 58.5] 29.92 | 22 38.7] 18 | 10 5 39.70) 18.666/ 13 3315.9| 106.64] 022.6 
|| 6 23 29.65 | 10.332] 2055 48.4| 29.16 | 22 39.0] 19 | 1013 3.61] 18.328] 125013.4| 108.52] 0 26.1 
11627 48.83 | 11.265| 21 714.4] 27.94 | 22 39.7] 20 | 102019.43| 17.992] 12 629.4| 110.10} 029.4 
} | 6 32 30.26 |+12.285 [+21 18 5.6] +26.25 | 22 40.8] 21 | 1027 27.26 |+27.662 (+11 22 10.5 |—111.43 | 0 32.6 
b} 6 37 33.6x |-13.091| 212810.7] 24.09 | 22 42.3] 22 | 103427.26| 17.340] 1037 22.8] 119.51] 035.7 
}|6 42 58.49 | 13.979] 21 3718.0] 22.43 | 22 44.1] 23 | 1041 19.62| 17.025] 9 5212.0] 113.36] 038.6 
b} 5 48 44.40] 14.843) 214515.6| 18.28 | 22 46.3] 24 | 1048 4.56| 16.721} g 643.1] 114.01] 041.4 
51554 50.72] 15.679] 2151 51.6} 14.64 | 22 48.8] 25 | 105442.31| 16.426] 822 1.0] 114.47] 044.1 
b 7 ¥ 16.73 |+16.482 [+21 56 54.3 | +10.50 | 22 51.59 26 | 11 113.12 |+16.142(+ 735 9.9 |—114.76| 046.7 
B17 8 1.55| 27.296] 22 012.0] 5.89 |22 54.6] 27 | 11 737.23| 15.668) 64913.8] 114.89] 049.1 
735 4.15] 27.963] 22 1 33.6) + 0.83 | 22 58.0§ 28 | 11 13 54.89| 15.605; 6 316.3] 114.87] 051.5 
Di 7 22 23.34] 18.627) 22 048.7) — 4.64/23 1.6) 29 [1120 6.35] 35-351] 517 20.9| 114.72] 053.7 
» | 7 29 57.77 | 19.231| 215747.8| 10.49/23 5.59 30 [x1 2611.84] 15.107/ 431 30.6] 114.45] 055.9 
i} 7 37 45.92 |+19.770 |+21 52 22.7 | -16.65 | 23 9.6] 31 | 11 32 11.60) +14.873|+ 3 45 48.4 |—114.05| 057.9 
DB] 7 45 46.14 |+20.236|+21 44 26.7 | —23.05 | 23 13.8] 32 [11 38 5.85 |+14.648/+ 3 016.9 |—113.56] 059.9 
_ Dey of the Month. sth. | 10th. | sth. |20th./ssth./30th Day of the Month. ath. | oth. |x4th.|roth./agth.|29th. 
emidiemeter ... . . 86 8 Semidiameter....... 
lertronta! Parallax 2% 12.99 11.26 85 3.67 ae Horizontal Parallax . aa 6st. 6st bas 6.0 6.02 


Nore.—The sign + prefixed to the hourly change of declination indicates that north declinations are increasing; the 
— indicates that north declinations are decreasing. 
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SEPTEMBER. 
; Var. of Var. of 
3 Ricee Asem RA Apparent Decl. 
° : for: | Declination.; for: | Merid- 
P| sion. Hour. Hour. jan Pas- 
$ eee —_— —___ sage. 
A Noon. Noon. Noon. Noon. 
| hm s s nd “th m 
1 1138 5.85 |+14.648/+ 3 016.9 |—113.56| © 59.9 
2 1143 §4.80| 14.431] 21458.6| 112.96 1 1.8 
3 [11 4938.64; 14.223] 12955.9| 112.26) 1 3.6 
4 115517.56| r4.022] O45 11.1| r1t.47/ I §.3 
§ {12 051.73) 13-827)/+ © 046.3] 110.58 r 6.9 
6 |12 621.29 |+13.637|— 0 43 16.4 |—109.62| 1 8.4 
7 1211 46.38) 13.454] 12655.1| 108.58} r 9.9 
8 |1217 7.12) 13.275] 210 7.Q| 107.47) I 11.3 
g | 1222.23.60) 13.098] 25252.9| 106.27| 1 12.6 
10 | 1227 35.90| 12.926] 335 8.2} r1a4g.99/] I 13.9 
1X | 12 32 44.07 |+12.755|— 416 51.9 |—103.64| I 15.1 
12 | 1237.48.14] 12.58| 458 2.2| roz.ar| 1 16.2 
13 | 1242 48.12| 12.414] 5 3837.2; 100.69] I 17.3 
14 |124744.00| 12.242| 61835.0| 99.10/ 1 18.3 
15 | 12 5235.74| 12.069} 65753.5| 97-42/ I 19.2 
16 | 12 §7 23.26 |+21.89r|— 7 36 30.7 |— 95.67| I 20.0 
17 '13 2 6.46; 11.708] 81424.6} 93.81| 1 20.8 
18 |13 645.20 tx.s19| 851 32.8] 91.86] 1 21.5 
Ig |IZITIQ.31| 11.322) 92753-1| 8.81] I 22.1 
20 | 1315 48.58| zx.115} 10 322.9] 87.65} I 22.6 
ar | 13 20 12.76 | +10.897 |—10 37 59.6 |— 85.38| I 23.1 
22 |132431.54| 10.666] II 11 40.3] 82.99] I 23.5 
23 | 132844.58| 10.418| 11 4421.9 80.45! 1 23.8 
24 | 13 3251.46| ro.1s2] 1216 1.1 77-99 | I 23.9 
25 | 13 3651.70] 9.86s| 12 46 34.3 oad I 24.0 
26 | 13 4044.77 |+ 9.554|—-13 15 57-5 |— 71-95! I 23.9 
27 |13 44 30.05| 9.215] 1344 6.3] 68.75, I 23.7 
28/1348 6.83] 8.845] 141055.8| 65.34 I 23.4 
29 11351 34-31| 8.440] 14 3620.7 61.70! I 22.9 
30 |135451.61| 7.995] 15 015.2] 57.80/ 1 22.2 
31 11357 57-74) + 7-508|—-15 22 32.7 |— 53.6r| I 21.4 
32 | 14 O51.59|+ 6.971|-15 43 6.0/— 49.10 I 20.3 
| 
Day of the Month. 3d. | 8th. |r3th./:8th.| a3d. | eth 
Semidiameter ....... 2.58 | 2.68 | 2.80 | 2.96 | 3.15 | 3.40 


Norg.—The sign + indicates north declinations; the sign — indicates south declinations. 















MERCURY, 1915. 


GREENWICH MEAN TIME. - 











. | 6.82 | 7.06 7.38 | 7.79 8.31 | 8.97 








OCTOBER. 
! | 
: Var. of Var. of 
A t 

BAe | A | ames, | Be 

a sion. our. Hour. Pa. 
S| = 
> 

A | Noon. Noon. Noon. N aon. | 

| h m 8 8 ° ‘ oe ow h 

I | 13 5757-74|+ 7-so8:-1§ 22 32.7|— 53.61] 198 
2114 O51.59| 6.971) 15 43 6.0] 49.10! 12 
3.114 331.93] 6.38: 16 146.9] 44.25° 18 
4114 §57-42| 5.733' 1618 26.5 38.99; 118 
§ |14 8 6.59] 5.020! 16 32 54.8 33° 11g 
6 114 957.86/+ 4.240/-1645 0.8/— 27.12 1I¥ 
7 |141120.55| 3.388] 165432.4| 20-45. I Xf 
8 |141239.90| 2.462) 17 116.5| x3.15' 1 

9 |141327.09| 1.458| 17 458.6/— 5-25, 1 § 
10 | 14.13 49.30|+ 0.381] 17 5 23.5|+ 3-29; 1 2 
IX | 14.33 44.81 |— 0.766/-17 215.3|+ 12.511 OF 
12/1413 12.05| 1.973| 165518.0] 22.38: os] 
13 |1412 9.74| 3-2a5| 164416.2| 52.87 Of 
14 | 141037.07| 4.500/ 162855.9] 43-90: © 
15 |14 833.81] 5.769} 16 9 6.4 $5.28! ) 
16 |14 6 0.55|— 6.993 |-15 44. 41.8 |+ 66.77) OF 
17 |14 258.88] 8.128] 1515 43-1 | 78.06| 02§ 
18 | 13 59 31.52| 9.124] 144220.3] 88.70) O1§ 
19 | 13 5542-45| 9-928| 14 454.6] 98sr/ 0 & 
20 | 13 51 36.89] 10.490| 13 2359.8| 106.04 {2 6 
2I | 13 47 21.20|—10.765 |—12 40 22.6 | +111 64 123 43 
22 | 1343 2.65] 10.794| II55 2.1] 129.57 ,23 
23 | 13 3849.04| 10.353; 11 9 6.6| 224.52 123 27 
24 |133448.26| 9.658! 1023 50.0) 121.33 :23 2 
25/1331 7.81] 8.665| 9 4027.0| ros.o9!231 
26 | 13 27 §4.37|— 7-416|—- 9 0 7.8|+ 96.07/23 4 
27 |132513.45| s-96s| 8-2353-6| 84.76/23 ¢ 
28 (1323 9.16| 4.374] 75233-3| 171-69/22 55: 
29 | 1321.44.16] 2.701} 72641.6| 57.48)22 5¢ 
30 | 13 2059.69 |— r.005} 7 639.1| 42.69}22 46 
31 | 13 2055.73 |+ 0.667|— 6 52 33.1 1+ 27.85 [22 42. 
32 | 13 21 31.21 |+ 2.276|— 644 19.3 /+ 13.40/22 40 
Day of the Month. | 3d. | 8th. 
Semidiameter... . | 3.72] 4.13 


Horizontal Parallax | 9.82 | 10.87 | 12.06 | 13.02 | 13.06 | 11 























































MERCURY, 1915. 
GREENWICH MEAN TIME. 


NOVEMBER. 









seuy US ave, 


— a | ee | | es | 


h m 
' 22 40.2 
2/1322 44.25 .33 | 22 38.0 
2? 132432.39] 5.198] 64427.5| 13.10 | 22 36.4 
$ 132652.82| 6.483| 652 4.2| 24.77 | 22 35.2 
S 1329 42.58 7 4 6.9) 35-25 | 22 34.5 
6 1332 58.64 | + 8.677|— 720 6.8) —44.54 | 22 34.2 
7 133638-11( 9.503] 73935-1| 52-64 | 22 34.3 
8B 134038.24| 10.400} 8 2 4.3] 59-61 | 22 34.6 
9 134456.48] 11.105] 827 8.2) 65.54 | 22 35.2 
) 154950-55 13.719] 85422.6| 70.50 | 22 36.0 
1 13 §4 18.38 |+12.254/— 9 23 25.2 | —74-57 | 22 37.1 
2 113§918.18| 12.718] 9 53 56.0) 77.87 | 22 38.3 
3 14 428.37] 13-121] 1025 37.2| 80.45 | 22 39.7 
4 14 947-58| 13.471} 105812.6) 82.40 | 22 41.2 
5 1415 14.63| 13.776| 1131 28.1] 83.80 | 22 42.8 
6 1420 48.53 +14.043 |—-I2 5 13.2 | —84.71 | 22 44.5 
7 1426 28.44| 14.278| 123910.9| 85.19 | 22 46.3 
B 1432 13.65] 14-485] 131317.4| 85.29 | 22 48.2 
19 1438 3.55| 14.670| 134722.2| 85-06 | 22 50.2 
t 1443 57-64| 14.835] 142117.9| 84.53 | 22 52.2 
Il 1449 55-51 |+14.985 |-14 54 57-7 | —83-75 | 22 54.3 
ha 14 55 §6-82| 15.122] 1§ 2815.9| 82.73 | 22 56.4 
R315 2 1.30] 15.250! 16 Ir 7.2| 81.52 | 22 58.6 
mits 8 8.71] 15.367) 163327.2| 80.12 |23 0.8 
BS |151418.86| 15.478] 17 § 33.6] 78.55 | 23 3.1 
9 | 15 20 31.60 | +15.583 |-17 36 16.8 | —76.85 | 23 5.4 
27 |1§ 2646.82 15.684| 18 639.4] 75.02 |23 7.8 
38 11533 4-42| 15.782| 18 3616.7] 73.07 | 23 10.2 
29 | 15 39 24.33] 15-877| 19 § 5.6) 71.00 | 23 12.6 
¥ | 1545 46.49| 15-970] 1933 3-7] 68-84 | 23 15.0 
31 [25 52 10.86 |+26.060|-20 0 8.8) —66.58 | 2317.5 
3 [25 $037-39 j*16-199 [2020 EO | ets [25207 39) +16.1§0 |-20 26 18.6 | —64.23 | 23 20.1 


Dey of the Mouth. | od. | sth. loath leven! ase. larth. ad. | th. |sath./z7th.! aad. jazth. 











” 


to 436 2.99 | 2.73 256 2.45 


eoeeeee¢ 


Day of Month. 


mde WD WD 


oO CN A 


=~ 


31 
32 


Semidiameter ... 


hm s 
15 52 10.86 
15 58 37-39 
16 5 6.05 
16 11 36.83 
1618 9.70 


16 24 44.63 
16 31 21.61 
16 38 0.62 
16 44 41.63 
16 51 24.61 


16 58 9.53 
17 456.35 
17 11 45.04 
17 18 35.55 
17 25 27.83 


17 32 21.82 
17 39 17-44 
17 46 14.62 
17 $3 13-29 
18 013.34 


18 714.65 
18 1417.11 
18 21 20.59 
18 28 24.95 
18 35 30.02 


18 42 35.62 
18 49 41.56 
18 56 47.63 
19 353-59 
19 10 59.17 
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Merid- 
ian Pag 
sage eo 


hm 
2317-5 
2320.1 
23 22.7 
23 25-3 
23 27-9 


23 30.6 
23 33-3 
23 36.1 
23 38.9 
23 41.7 


23 44-5 
23 47-4 
23 59-3 
23 53-2 
23 56.2 


OII.4 
014.5 
017.6 
0 20.7 
0 23.8 


027.0 
© 30.2 
© 33-3 
0 30.5 
039-7 


DECEMBER. 

Var. of Var. of 
R.A. | Apparent | Decl. 

for: | Declination. | for: 
Hour. Hour. 
Noon. Noon. Noon. 

8 e é ve o0 
+16.060|-20 © 8.8) -66.58 
16.150| 202618.6| 64.23 
16.238| 2051 31.1); 61.80 
16.326] 2115 44.4] 59.29 
16.412| 21 38 56.7 | 56.72 
+16.498|-22 I 6.2 | —s4.06 
16.583/ 22 2211.2] 51.34 
16.667| 22 4210.2] 48.56 
16.750| 23 1 1.6] 45.72 
16.831] 2318 43.8] 42.80 
+16.911 |—-23 35 15.5 | —39-83 
16.990] 23 5035.1 | 36.80 
17.067} 24 441.2] 33.7! 
27.142] 2417 32.5] 30.56 
17.214] 2429 7-S5| 27-35 
+17.284 |—24 39 24.8 | —24.09 
17.3§0| 24.48 23.2] 20.77 
17.414| 2456 1.2] 17.39 
17.474] 25 217.6) 13.97 
17.29) 25 71.1 10.48 
+17.580 |—-25§ I0 40.4 | — 6.95 
17.625| 25 12 44.4| — 3.37 
17.664] 2513 21.7 | + 0.26 
17.698| 25 12 31.3 3-94 
17.723| 25 1012.1 7 66 
+17.742|-25 623.0 +11.43 
47.782} 25 I 3.0 1§.23 
17-7§83| 245411.3] 19.07 
27-743 | 2445 47-1} 22.95 
17.7a1| 2435 49.6] 26.85 
+30.76 


1918 4.10|+17.687|—24 24 18.4 
1925 8.05 |+17.640|—24 II 13.2 


10.25 | 8.86 | 787 7.20 | 6.75 | 6.45] Horizontal 


oe 


” ” Ud 





042.9 


+34.68 | 0 46.0 








Day of the Month. | od. | 7th. |rath./17th.| aad. |27th.| 32d. 


oe a td 


2.38 | 2.33 | 2.30 | 2.30 | 2.33 | 2.39 


2.47 


6.25 | 6.13 | 6.07 | 6.08 | 6.15 | 6.29 | 6.5% 





den — indicates 


Kore The sign + + prefixed to to the ite hourly change change of declination indicates that south declinations are decreasing; the 
decreasing or south declinations increasing. 
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VENUS, 1915. 
GREENWICH MEAN TIME. 





— 7-40 
8.81 
10.12 
11.34 
12.46 


13.49 
14.42 
15.26 
16.0% 
16.68 


—17.26 
17.76 
18.18 
18.52 
18.99 


—18 .99 
19.12 
19.18 
19.18 
19.12 


—18.97 
18.78 
18.53 
18.23 
17.87 


—37.46 
16.99 
16.48 
1§.92 


15.30 | 


—14.64 
13.94 


JANUARY. 

j | Apparent | Ne A t 

E Right Ascen-) (5, , Declination 
sion. 

: ~ 

> 

A Noon. Noon. Noon. 

h m 8 8 e , 0 
I | 15 57 56.26/+ 5.08 |-16 829.3 
2116 0 1.55| 5.3s0| 1611 44.0 
3. |16 213.02] 5.604) 1615 31.4 
4|16 430.47] 5.849| 1619 49.2 
5 |16 653.70| 6.086] 1624 35.0 
6116 922.54/+ 6.316 |-16 29 46.5 
7 11611 56.80| 6.538| 1635 21.5 
8 | 1614 36.30! 6.753| 1641 17.8 
9 [1617 20.86! 6.960] 1647 33.2 
10 |162010.31| 7.160| 1654 5.7 
II |1623 4.48|+ 7.353|-17 053.2 
12 |1626 3.22] 7.s40| 17 753-6 
13 |1629 6.36| 7.721] 1715 5.0 
14 | 16 3213.77| 7.895] 172225.5 
15 |163525.28| 8.063] 17 29 53.3 
16 | 16 38 40.77 |+ 8.296 |-17 37 26.8 
17 |1642 0.11] 8.384| 1745 4.2 
18 | 1645 23.17] 8.537] 17 52 43.8 
19 | 16 48 49.83| 8.685) 18 024.1 
20 |165219.99| 8.838] 18 8 3.6 
21 | 1655 53-55 |+ 8.967|-18 15 40.7 
22 11659 30.40] 9.102] 1823 13.9 
23. |17 310.44] 9.234] 18 3041.8 
24117 653.58] 9.361] 1838 3.1 
25 |171039.72| 9.484| 1845 16.4 
26 |17 14 28.79 + 9.604 |—-18 52 20.5 
27 117 1820.69} 9.720] 1859 14.0 
28 |172215.34| 9.833] 19 555.8 
29 |172612.66| 9.943| 19 12 24.6 
30 | 17 3012.57] 10.049] 19 18 39.3 
31 117 34 14.98 |+10.152|—-19 24 38.7 
32 | 17 38 19.81 |+20.251 |—19 30 21.8 
rst. | 6th. | rrth.| r6th. 


Day of Month. 


Semidiameter | 21.11 | 19.47 18.01 , 16.72 


a2ist. 








26th. 


Merid- 
ian Pas- 
sage. 





h m 
2116.1 


2114.3 
2112.7 
2411.1 
2r 9.6 


8.2 
6.9 
5-7 
4.6 
3-5 


aI 
21 
2I 
21 
2r 


2.6 
1.7 
2I 0.9 
aI O.1 


20 59.4 


21 
aI 


20 58.8 
20 58.2 
20 §7-7 
20 §7-3 
20 56.9 


20 56.6 
20 56.3 
20 56.0 
20 55.8 


20 55-7 


2055.6 
2055.6 
2055.6 
2055.6 


2055-7 


2055.8 
20 56.0 


31st. 


























FEBRUARY. 
a A _ Var. of Var. of 
e . Serpe R. A. | Apparent 
8 Right Ascem- for ;" | Declination. | for: | Merid- 
a son. | Hour. | Hour. |ien Pa 
Ss sage. 
~ 
A Noon. | Noon. Noon. Noon. 
h m ry | 8 e é w ve h m. 
1 | 17 38 19.81 |+10.251 |—19 30 21.8 | —13 .94 120 56. 
2 |17 4227.00] 10.347] 1935 47.5| 13.89 [20 56.1 
3 | 17 46 36.46| 10.440] 19 4054.7] 12-40 [20 56.1 
4 |1175048.10/ 10.530] 1945 42.5] 1x.58 {20 56 
§ 11755 1.85| 10.626| 19 5010.0] 10.7% [20 57. 
6 | 17 59 17.63 | +10.699 |—-19 54 16.2] — 9.80 |20 57-4 
7118 335.36| 10.778] 19§8 0.2] 8.86 |20574 
8 '!18 754.95] 10.8s4| 20 121.3| 7.89 120 98.1 
9 | 1812 16.31] 10.926| 20 418.8] 6.89 |20 58.7 
10 | 18 16 39.36| 10.995] 20 651.8] 5.85 |2059 
11 )1821 4.03 |+11.061/-20 859.6] — 4.79 2059 
12 | 18 25 30.24| 11.123| 201041.6| 3.71 ‘aI ot 
13 | 1829 57.91| 11.2182] 2011 57.3| 2.60 21 07 
14 | 183426.95| 11.237| 201246.0| 1.46 [21 1.3 
15 | 18 3857.27| 11.28)| 2013 7.3|— 0.30 21 15 
16 | 18 43 28.81 |+11.339 |-2013 0.6] + 0.87 lar 24 
17 {1848 1.52] 11.386] 201225.5] 2.06 j21 30 
18 | 1852 35.31| tx.490] 2011 21.5] 3.27 21 3.6 
19 | 1857 10.12| 13.470] 20 9 48.3] 4.50 lar 43 
20 |19 145.87] 12.508] 20 745.6] 5.74 lar 5.0 
i 
ai |19 622.50/+21.544|-20 5 13.0| + 6.99 lar &7 
22 |191059.95| 11.577} 20 210.1| 8.25 121 6.4 
23 |191538.16| 11.607| 19 5836.8} 9.3 j21 7.1 
24 | 19 2017.05] 11.634] 19 5432.7| 10.8: lar 7.8 
25 | 19 24 56.58] 11.6s9/ 194957.7| 2-212 [21 8.5 
26 | 19 29 36.68 | +11.682 |-19 44 51.5 | +13.42 (21 9.2 
27 |19 3417-30] tx.702] 19 3914.1 | 14.71 [21 10.0 
28 | 19 38 §8.38| 11.720] 1933 5-3] 16.02 lar 10.8 
29 | 19 43 39-86] 12.736] 19 2625.0] 17.33 [21 11.5 
30 | 19 48 21.70| 11.750] 19 1913.2] 18.64 {22 12.2 
31 11953 3-84 |+11.761|—-19 IF 29.8 | +19.96 [21 13.0 
32 | 19 57 46.22 |+11.770/-19 3.14.9] +22.28 [21 13.8 
Day of the Month. sth. | soth. rth, aoth. | 25th. 
ct wees 12.90 | 12.20 | 11.96 | 10.99 : 10-45 


15.58 | 14.58 | 13.69 | Semidiameter 
Hor. Parallax | 21.74 | 20.05 | 18.55 17.22 | 16.05 | 15.02 | r4.101 Horizontal Parallax ... 
! i . 


23.29 | 12.56 1F-99 | 





14.32 | 10.79 


Notsg.—The sign -++ indicates north declinations; the sign — indicates south declinations. 


VENUS, 1915. 
GREENWICH MEAN TIME. 
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" 
+53.23 
§4.10 
$4.95 
$5.77 
$6.57 


+57.34 





21 36.8 


58.08 |21 37.4 
58.80 121 37.9 


$9 -49 
60.15 


+60 .8 
61.41 
61.99 
62.55 
63.08 


+63 .59 
64.07 
64.52 
64.94 
65.34 


+65.71 


ar 38.4 
aI 39.0 


21 39-5 
21 40.0 
21 40.5 
2I 41.1 
21 41.6 


21 42.1 
21 42.6 


21 43.1 
21 43.6 


21 44.1 


21 44.6 


66.06 121 45.0 
66.38 |21 45.4 
66.67 [21 45.9 
66.94 |21 46.4 


+67.18 |2r 46.8 


67.39 
67.58 
67.75 
67.88 


+67 .99 
+68 .07 


21 47-3 
21 47.8 
21 48.3 
21 48.7 


21 49.1 
21 49.6 


rst. | 6th. |rzth./16th. arst.la6th. 


MARCH. APRIL. 
Var. of Var. of 
R.A. | Apparent R. A. | Apparent 
for: | Declination. for: tion. 
our. Hour. 
Noon. Noon. Noon. Noon. 
gs e , i 8 e 8 ” 
' | 19 43 39.86 | +x1.736 |-19 26 25.0| +17.33 | 2211.59 -1 | 22 818.92 |+11.401 |-1 §4 11.3 
119 48 21.70] 12.750| 19 1913.2] 18.64 |2112.2§ 2 |221252.29| 11.380] 11 32 43.2 
$ 11953 3-84] 11.761] 19 1129.8] 19.96 |2113.0} 3 | 221725.15] 11.359] 11 1054.5 
} \"9 §7 46.22] 11.770) 19 314.9| 21-28 | 2413.8] 4 [2221 57.50] 11.337] 1048 45.9 
5 |20 228.80] 11.777) 185428.4| 22-59| 2114.5] 5 | 22 2629.34] 11.316] 102617.8 
6 |20 735.52 |+31.782 —18 45 10.4| +23.90 | 21 15.3 6 2231 0.68 /+21.295 |—10 3 39-9 
) | 2010 §4.32| xrz-78s| 18352r.r] 25.20/21 16.19 7 | 2235 31.53] 11.275] 9 4025.8 
3 | 20 1637.16] 12.785| 1825 0.5] 26.s0/21 16.8] 8 | 2240 1.90] 11.255] 917 3.2 
} 2021 19.99| 11-783] 1814 9.0] 27-79| 2117-5] 9 | 2244 31.79] 11.236| 853 23.6 
>;2026 2.76/ 11.780] 18 246.6] 29.07} 2118.3] 10 [2249 1.22] 11.017] 829 27.8 
E | 20 30 45.42 |+11.775 |—-17 50 53.6] +30.34 | 22 19.2] IT | 22 53 30.19 |+11.198|— 8 5 16.3 
2 | 20 35 27.93| 11.768] 17 3830.3] 31-60 | 21 20.0] 12 | 2257 58.72| 11.180] 7 4049.8 
3 |204010.24| 11.758} 172537.0| 32-84 | 2120.7] 13 |23 226.82] 11.163| 716 8.9 
4 204452:31] 11.747| 171214.0] 34.07}2121.49 14 123 654.52] 13.146] 651 14.3 
5 | 2049 34.10 11.735| 1658 21.6| 35-29 | 2422.2) 15 | 23 1121.83] 11.130] 626 6.7 
6 | 2054.15.58 |+11.722 |-16. 44 0.1 | +36.49 | 21.23.09 16 | 23 15 48.78 |+11.115/— 6 046.6 
7 !20§8 56.73] 11.707] 1629 9.9| 37-68 | 2123.7) 17 | 23 2015.37| rx.r0r] 5 3514.7 
8 21 337.5%] 11-691] 161351.5] 38-85 | 2124.49 18 | 23 24.41.63) 14.088} § 9 31.7 
9 j2r 817.89] 11.674) 1558 5.2] 40.00 | 2125.1] 19 [2329 7.60) 11.076) 443 38.1 
© |2%1257.84| 411.656) 15.41 51.5| 43-13 | 21 25.8] 20 | 23 33 33.28) 11.065] 417 34.7 
IX | 2¥ 17 37.35 |+22.637 |—-15 25 10.8] +42.25 | 21 26.6] 21 | 23 37 58.71 |+11.055 |— 3 51 22.0 
tz |} 2132 16.40] 11.617 15 8 3.5] 43-35 | 2127.39 22 | 23 4223.91] 11.046]/ 325 0.7 
3 21 26 54.96| 1z.596| 145030.1| 44.43 | 21 28.0] 23 | 23 4648.91 | 11.038] 2 5831.5 
bg 2f 31 33-03 | 12.576) 143230.9| 45-49 | 21 28.7] 24 23 §1 13.74] 11.032 2 31 54.9 
bs 33 36 10.60| s2.sss| 14 14 6.5 46.53 | 21 29.38 25 | 23 55 38.43 11.027 2 511.6 
6 25 4047.65 |+11.533 |—13 5517.4] $47.55 | 21 30.0] 26 | © 0 3.02 /+21.023 |— 1 3822.2 
a7 lar 4524.18] xx.sxz] 1336 4.0| 48.55 | 21 30.7127 | © 427.54] 11-021] 11127.3 
98.2150 0.18| 11.489| 131626.9] 49-53 | 2131.41.28 | 0 852.02] 11.020] 044 27.5 
29 loz $4 35.65| 12.467] 125626.6| 50.49 | 22 32.0] 29 | 013 16.49| 11.020|/— 017 23.5 
30 .2%5910.60| 11.445] 1236 3.5| sz.43 | 2132.6] 30 | 017 40.98] 11.022/+ 0 9 44.1 
3t 22 3 45.03 |+21.423 |—12 15 18.3 | +52.34 | 21 33.20 31 | O22 §.54/+11.025|+ 0 36 54.7 
32 122 818.92 |+21-g0r |—1 1 54 11.3 | +53.23 | 22 33-81 32 | 026 30.20 |+11.050 +1 4 7.6 
t 
Day of the Month. 
see cee 10.01 | 9.58 | 9.30 | 8.85 | 8.53 | 8.23 | Semidiameter....... 






« | 20.32 | 9.87 | 9.47 | 9-11 | 8.78 | 8.47 


Horizontal Parallax ... 


8.19 | 7.93 | 7-69 | 7.47 | 7.27 


Ud 9 


7:98 | 7-70 | 7.47 | 7.25 | 7.05 ' 6.87 


7.08 





Novn.—The sign + prefixed to the hourly change of declination indicates that north declinations are increasing or 
south declinations decreasing. The sign — indicates that south declinations are increasing. 





154 . VENUS, 1915. 
GREENWICH MEAN TIME. 






































MAY. 
a | | Var. of Var. of 
= ' Rinbe seen R.A. | Apparent | Decl : 
9 sion. | for: | Declination.| for: | werid- i 
a | Hour. Hour. | ian Pas- ian Pa 
ef || so : 
A Noon | Noon Noon Noon : 


+57.41 22 7} 
I 


56.61 22 8+: 
55-78 22 ) 
$4.93 22 9.7) 
$4.03 22 nf 


O22 5§.54 |+11.025 |+ © 36 54.7 | +67.99 | 21 49.1 
© 26 30.20| 11.030] I 4 7.6| 68.07 | 21 49.6 
© 30 54.98 | 11.036| 1 3122.1| 68.13 | 21 50.1 
© 35 19.92 | 11.043] 15837.7| 68.16 | 21 50.6 
© 39 45.06 | 11.052] 225 53.6] 68.16 | 21 51.1 


+11.768|/+14 237.9 
rr.811| 1425 26.2 
11.854] 1447 55-90 
11.898] IS 10 3.5 
11.943| 15 31 51.0 


242 9.92 
2 46 52.87 
2 §1 36.85 
2 56 21.88 
3 1% 7-97 


tn db & HD 
wm & WwW bw 


© 48 36.06 | 11.073| 3 2023.7] 68.07 | a1 52.1 3 10 43.40 | 12.033| 161420.4| 52.17 22123 
© 53 1.97 | 11.086] 34736.6! 67.99 | 21 52.6 3 I§ 32.75 | 12.079| 1635 0.8) 51.19 be 134 
© §7 28.20| 11.100] 41447.1| 67.88 | 21 53.1 3 20 23.20 | 12.125] 1655 17.3] 50.18 |22 142 
I 1 54.78| tr.1rs] 441 54.5| 67.74 | 21 53.6 3.25 14.76 | ra.271] 1715 9.3) 49-44 [22154 


00 CO~)3 A 
OO Cx~ A 


b= 


+48.08 |22 16.0 
46.99 22 17 
45.87 |22 18.6 
44.72 \22 19.8 
43.54 i23 20.6 


In | i 621.74 |+11.232|+ § 858.2 | +67.57 | 21 54.1 
12 | 110 49.11 | 11.150] 5§3557-4| 67.37 | 21 54.6 
13, | 1 1§ 16.93 | 11.169] 6 251.5| 67.14] 2155.1 
14 | 1 19 45.22 | 11.189] 62939.8| 66.88 | 21 55.6 
I5 | 1 24 14.02 | rr.21r| 65621.6| 66.59 | 21 56.1 


+22.218 |+17 34 36.1 
12.264) 17 53 37-1 
12.310] 1812 11.5 
12.356| 18 30 18.6 
12.402| 1847 57.8 


II | 330 7.43 
121/335 1.22 
13 | 3 39 56.11 
14 | 3 44 52.11 
15 | 3 49 49.22 


16 | 1 28 43.35 |+12.234|+ 7 22 56.2 | +66.28 | 21 56.7 
17 | I 33 13-24 | 11.258| 74923.0| 65.94] 21 57.3 
18 | I 37 43-73 | 11.283] 815 41.2] 65.57 | 21 57.9 
Ig | 142 14.84] 11.310] 841 50.2) 65.17 [21 58.5 
20 | 1 46 46.61 | 11.338| 9 749.2] 64.74 | 22 59.1 


+12.448/+19 5 8.3 
12.494| 19 21 49.7 
12.539| 1938 1.2 
12.583| 19 53 42.2 
12.627| 20 852.1 


16 | 3 54 47-43 
17 | 3 59 46.73 
18 | 4 447.12 
19} 4 9 48.58 
20 | 4 14 §1.09 


222.2 
39-85 232 
38.56 122 24.3 
37-25 22 28-4 


| 
+43 .34 |22 215 
4t.tr 


i 
+35.92 | 226.6 
34.57 22274 
33.19 (22 28.9 
31.78 [22 30-1 
30.35 |22 313 


2I | 1 51 19.08 |+11.368|+ 9 33 37.6] +64.29 | 21 59.7 
22 | 1 55 52.27] 11.399] 95914.8| 63.8: | 22 0.3 
23 | 2 0 26.20/ 11.430} 102440.1| 63.30/22 0.9 
24 |2 § 0.90] 11.462} 1049 52.8] 623.76 |22 1.6 
25 |2 9 36.40| 11.496] 111452.1| 62.19 |22 2.3 


ar | 419 54.64 
22 | 4 24 59.22 
231430 4.81 
24 | 435 11.39 
25 | 4 40 18.93 


+12 .670 | +20 23 30.3 
12.712 | 2037 36.2 
12.783; 2051 9.3 
12.794, 23 4 8.9 
12.834| 21 16 34.5 





+28.90 |22 32-5: 
27.43 [22 33-7) 
25-94 22349 
24.43 |22 36.4 
22.90 |22 37°) 


+12.873 [+21 28 25.6 
12.911 | 21 39 41.6 
12.947] 21 5022.1 
12.982| 22 026.5 
13.016] 22 9 $4.4 


26 | 2 14 12.74 |+11.532 [+11 39 37.5] +61.s9 | 22 2.9 
27 | 218 49.95 | 11.569) 12 4 8.2] 60.96/22 3.6 
28 | 2 23 28.05 | 11.607| 12 2823.6] 60.31/22 4.3 
29 | 228 7.08| 11.646] 125223.0| 59.63 | 22 5.0 
30 | 2 32 47.05 | 11.685] 1316 5.6] 58.92 ,22 5.8 


26 | 4.45 27.42 
27 | 4 50 36.83 
28 | 4 55 47.13 
29 15 © 58.29 
3915 610.28 


+21.35 238 8 
419.78 122 40.5; 


31 | 2 37 27.99 |+11.726 [+13 39 30.8 | +58.18 | 22 6.6 
32 | 242 9.92 |+11.768/+14 2 37.9 | +57-42 | 22 7.3 


+13.049 |+22 18 45.4 
+13 .080 |+22 26 58.9 


31 | § 11 23.07 
32 | 5 16 36.62 






i oe be bel pe 
O 44 10.43 |+11.062|+ 253 9.1} +68.13 | 21 51.6 3 555-14 988 |+15 53 16.9 | +53.12 22 nS 





| 
Day of the Month. 6th. |rrth./16th.| orst., 26th. 


—_a 















si 
5-4 





ve 


S-$2 | $-48 
§-69 | 5.61 



















Horizontal Parallax | 6.90 









Nors.—The sign + indicates north declinations. 


4 

S . 

ra 

% 

~ 

3 

I | § 11 23.07 
2 | § 16 36.62 
3 | 5 21 50.88 
4.527 5.81 
5 | 5 32 21-37 | 
6 | 5 37 37-52 
7 | 5 42 54.20 
8 | 5 48 11.35 
9 | 5 53 28.92 
to: 5 58 46.88 
11;6 4 5§.17 
12;6 9 23.72 
13 6 14 42.49 
14 |620 1.41 
Is ,625 20.44 
16 6 30 39.51 
17 | 6 35 58.57 
18 | 6 41 17.56 
19 | 6 46 36.43 


20 | 6 51 55.13 


a1 
22 
33 
24 
35 


6 57 13.60 
7 2 31-79 
7 7 49.66 
713° 7-35 
7 18 24.21 


26 


27 
28 


7 28 56.89 
7 34 12.42 
7 39 27.36 
7 44 41.66 


+13.049 [+22 18 45.4 


13.080 
13.108 
13.135 
r3.361 


2226 58.9 
22 34 34.6 
22 41 32.0 
22 47 $9.9 


+13 .184 |+22 53 30.9 


22 58 31.6 
23 252.6 
23 6 33.9 
23 935-2 


+13.268 |+23 11 56.3 


13.278 
13.286 
13.291 
13-294 


23 13 36.9 
23 1437-0 
23 14 56.4 
23 1435.1 


+13 .295 [+23 13 33.0 


23 11 50.0 
23 926.2 
23 621.7 
23 236.5 


+13.264|+22 58 10.6 


33.252 
13.237 
13.220 


33.20% 


23.359 
33.335 
53.320 
13.082 


2253 4.2 
22 47 17-5 
22 40 50.6 
22 33 43-6 


7 23 40.80 |+23.18r | +22 25 56.9 


22 17 30.7 
22 825.2 
21 58 40.7 
21 48 17.6 


7 49 55-28 |+13.053 |+21 37 16.2 


755 8.19 |+13.022'+21 25 36.8 


VENUS, 1915. 


GREENWICH MEAN TIME. 





+2r.35 | 22 38.8 
19.78 | 22 40.1 
18.19 '22 41.4 
16.59 | 22 42.7 
14.98 | 22 44.0 

| 

+133.35 | 22 45.3 
11.70 | 22 40.7 
10.05 | 22 48.1 

22 49.4 

22 50.7 


8.39 
6.972 


+ 5.04 
3-35 
+ 1.66 
— 0.04 
1.74 


22 52.1 
22 53-5 
22 54-9 
22 56.3 
22 57.6 


— 3-44 
$.%4 
6.84 
8.54 

30.23 


22 59.0 
0.4 
1.8 
3.1 
4-4 


5.8 
7.2 
8.5 
9.8 
2311.2 


11.92 
13.60 
15.28 
16.96 
18.62 


—20.27 


23 12.6 
2313.9 
2315.2 
23 16.5 
2317.8 


ai.91 
23-S4 
25.16 
26.76 


—28.35 
—29.92 


2319.0 
23 20.2 








Day of the Month. 


| sth. 








1oth.|1 5th./zoth./2sth./30th 





Day of Month. 


mn & Ww WD HM 


oo Ont a 


Loa) 


12 
13 
14 
15 


16 
17 
18 
19 
20 


yD § 
22 
23 
24 
25 


26 
27 
28 
29 
30 


31 
32 


AUGUST. 
Apparent | Re Apparent 
Rien cen for: | Declination 
e ! H 
Noon. Noon Noon. 
hm “538 eof" 
755 8. 19/413. .022 |+21 25 36.8 
8 020.34: 13.990! 2113 19.9 
8 531.71| 12.987] 2% 025.9 
8 1042.27; 12.922) 2046 55.2 
8 15 51.97| 12.886] 2032 48.3 
821 0.79} +12.849(+2018 5.7 
826 8.71) 12.811] 20 247.9 
8 3115.71] 12.772) 19 4655.4 
8 36 21.75| 12.732] 19 3028.8 
8 41 26.82 | 12.691] 19 13 28.6 
8 46 30.89 | +12.649|+18 55 55.4 
8 51 33-96, 12.606] 1837 49.9 
8 56 36.00; 12.563} 1819 12.6 
Q 137-01] 12.520) 18 © 4.2 
Q 636.98| 12.477] 174025.2 
9 II 35.90 |+12.433 |+17 20 16.4 
9 16 33.77| 12-389| 1659 38.4 
9 21 30.60} 12.345} 1638 31.8 
9 26 26.37| 12.302} 1616 57.3 
9 3121.09] 12.a59| 15 5455.6 
9 36 14.78 | +12.216 |+15 32 27.4 
941 7-44) 12-173} T5 9 33-3 
9 45 59-08] 12.131] 144614.0 
9 50 49.72| 12.090] 1422 30.1 
9 55 39-38| 12.049] 13 5822.4 
10 028.07 |+12.009 | +13 33 51-5 
IO §15.81| 11.970{ 13 858.2 
IOIO 2.62| 11.932| 12 43 43.1 
1014 48.52| 11.894] 1218 7.0 
IO 19 33-53 | 12-857| II §2 10.5 
10 24 17.68 | +11.822 /+11 25 54.3 


Day of the Month. 


5-32 | §-26 | 5.21 | 5.27 | 5-13 | 5.09] Semidiameter....... AE 
« | $-48 | 5.42} $.37| $.32 | 5.28] 5.24] Horizontal Parallax . 


ath. 


1029 1.00/+11.788 |+10 59 19.2 


oth. jr4th. 


155 


Var. of 
Decl. 


for: . Merid- 
Hour. ian Pas 
sage. 


a | 


—29.92 
31.48 
33.02 
34-54 
36.03 


37.5% 
38.97 
40.40 
41.81 
43.20 


—44.56 
45.90 
47.21 
48.49 
49-75 


350.98 
$2.18 
53-36 
$4.51 
$$ .63 


—s56.72 
57-78 
$8.82 
59.83 
60.81 


—61.76 
62.68 
63.57 
64-43 
65.26 








, Norg.—The sign + prefixed to the hourly change of declination indicates that north declinations are increasing; the 
tign — indicates thet north declinations are decreasing. 





156 VENUS, 1915. 
GREENWICH MEAN TIME. 











SEPTEMBER. OCTOBER. 

: Var. of Var. of Var. of "Var. of | 

| pipparent | ROA. | Apparent | Decl. € | qipperent | RUA. | Apparent | Dect. | 

Cj £ sion for: | Declination.| for: | Merid- sion. forx | Declination. | for: | yei¢ 
a . Hour. Hour. | ian Pas | © Hour. our. | ian Pa 
Kd sage. | © a nena Sn 
A Noon Noon Noon Noon A Noon. Noon. Noon. Noon. 

h m 8 g e 9 o ow h m h m 8 8 e e iid a” kh nm 

I |1029 1.00|+11.788|+10 59 19.2 | 66.85 | 2351.58 1 | 12 4651.05 |+21.426|— 3.44 5.9| —75.82 | 0 10.3 
2 |1033 43.50] 11.754| 103225.9] 67.59 | 2352.2] 2 | 1251 25.43] 11.490] 41423.4| 75-64 | 0 10.9 
3 | 1038 25.22] 11.722] 10 §15.2| 68.30/23 53.08 3 11256 0.18] 11.456| 444 36.3] 75.43 | 011.5 
4 |1043 6.18] 11.691] 93747.7| 68.98 | 2353-71 4113 035.34] 12-474] 513443.9| 75.19 | 0 12.2 
5 11047 46.42| 11.662} QI0O 4.2] 69.63 |23 54.48 § 113 510.95] 13.494] 5 4445-4| 74.92 | 0 12.9 
6 | 10 §2 25.96 |+11.634|+ 842 5.5] -70.25 |2355.18 6 | 13 9 47.05 |t11.515|— 614 40.0] —74.6a | 0 13.5 
711057 4.83| 11.607; 813 52.2| 70.84/2355.81 7 |13 1423.68] rx.538| 64427.0|] 74.29 | 014.2 
8 [1r 143.07] 11.581] 74525.1] 71.4012356.5f 8 11319 0.87| 11.562] 714 5.5] 73-92 | 014.9 
9 |11 620.71| 11.556] 71645.0] 71.93 2357.21 9 |13 23 38.67| 21.588] 74334.9| 73-52] 015.6 
Io |111057.77| 11.533] 64752.6) 72.43 | 2357-9] 10 | 13 2817.12] 12.616} 812 54.3] 73.09 | 0 16.3 


IX | IT 15 34.30 \+11.512|+ 618 48.6 | —72.90 | 23 58.59 11 | 13 32 56.25 |+21.645 |— 842 2.9 | —72.62 | 017.0 
12 | 11 2010.32] 11.491! 5 4933-8; 73-33 | 2359.1] 12 | 13 37 36.09| t1.675| 9 1059.9] 72.12] 017.7 
13 |112445.88| 11.472] 520 9.0] 73.73 | 2359.8] 13 | 13 42 16.67] 31.707| 9 3944.5] 72.59 | 0 184 
14 |112921.00| 11.455| 45034.9] 74.10/..... 14 | 13 46 58.04| 11.741] 10 815.9] 72.03 | 0 19.2 
15 | 11 3355-73] 23.439| 42052.2| 74.45 | © 0.59 15 | 13 51 40.23| 11.776] 103633.4| 70-43 | 0 20.0 


1.1] 16 | 13 5623.27 |+22.812|—-11 4 36.2 | —69.80 | 0 26.7 
1.7017 |14 I 7.20] 11.849] 11 3223.5] 69.14] 0215 | 
18 | 14 552.04] 13.888] 1159 54.5| 68.44} 0 22.3 
2.9] 19 | 14 10 37.83| 11.928| 1227 8.4] 67.71 | 0 23.1 
3.6] 20 [1415 24.61] 11.970! 1254 4.5] 66.95 | 0 24.0 


16 | 11 38 30.10 |+11.425|+ 351 1.6] —74.76 
17 | 1843 4.15) 11.413 321 3-9 9§.04 
18 | 11 47 37.92| 11.402; 25059.8! 75.29 
19 | 11 5211.46) 11.393] 22050.1] 75.51 
20 | 1156 44.80/ 11.385] 1 5035.5] 75.70 


0000 0 
w 
Gono 


21 }12 117.98 |+11.38|+ 1 2016.6] —75.86 
22 | 12 § 51.05] 11.377] ©4954.2] 76.00 
23 | 12 1024.07] 11.375;+ O19 29.0| 76.10 
24 |121457.06| 11.375|— 01058.3| 76.17 
25 | 1219 30.08/ 11.377| 041 26.9| 76.21 


4-2] 21 | 14 20 12.40 |+12.013 |—13 20 41.9 | 66.16 | 0 24.9 
4.81 22 |} 1425 1.23] 12.057| 13 4659.9| 65.34 | 0 25.7 
1429 SI.12| 12.102] 141257.7] 64.48] 0 26.6 
6.0] 24 | 1434.42.12| 12.148] 1438 34.5] 63.58 | 0 27.5 
6.61 25 | 1439 34.24] 12.195] 15 349.4] 62.65] 0 28-4 


0000 0 
wa | 
> 
we 
Dn 


26 }1224 3.16 /+11.380|— 111 56.1] —76.22 | O 7.2] 26 | 14.44 27.50 | +12.243 |-15 28 41.7 | —61.70 | 0 29.4 
27 |12 28 36.34] 11.385] 14225.2| 76.20] O 7.8] 27 | 1449 21.93] 12.292| 15 5310.7| 60.71 | 0 30.4 
28 | 1233 9.68] 11.393; 21253.5| 76.15] © 8.5§ 28 | 145417.55| 12.342) 161715.4| 59.68 | 0 31.3 
29 | 1237 43.22| 11.402] 24320.2| 76.07] 0 9.11 29 | 1459.14.37] 12-392] 164055.1| 58.62 | 032.3 | 
30 | 124216.99| 1.413} 313 44.0) 75.96] © 9.71 30/15 412.40! 12.443| 17 4 9.1] 57.53 | 0 33-3 


31 | 12 46 51.05 |+12.426|— 344 5.9) -75-82| 010.30 35 [15 9 11.66 |+12.495 |-17 26 56.6| —s6.42 | 0 34-4 
32 | 1251 25.43 |+11.440!— 4.14 23.4| —75.64| O10.99 32 | 15 14.12.17 |+22.547 |—-17 49 16.6] —ss.25 | 0 35-5 


Day of the Month. 3d. | 8th. |r3th./18th.| asd. |28th. Day of the Month. 3d. | 8th. |x3th.|18th.| 23d. |s8th. 








of ” itd id a we hd rd zd ” 


Semidiameter ....... 4-95 | 4.95 | 4.95 | 4-96 | 4.97 | 4.98f Semidiameter....... 4:99 | 5.02 | 5.04 | 5.07] 5.10] §-13 
Horizontal Parallax .. . | 5.10] 5.10] 5.x0] 5.21 | 5.32} 5.43 | Horizontal Pa oe | 5-14| 5.161 5.19 | 5.92] 5.25] 5-28 





Nore.—The sign + indicates north dectinations; the sign — indicates south deciinations. 








VENUS, 1915. 157 


GREENWICH MEAN TIME. 













































NOVEMBER. DECEMBER. 

‘eri | apart! 
| . t 
g Right Ascen- for Declination. for 1 : 
: | Hour. Hour. ian Pas- 
>! —- . 
- Noo Noon. | Noon Noon 

| hm s  s8 or" "“ Th m h m 





I (15 14.12.17 |+12.547|-17 49 16.6| —ss.25 | 0 35.5 
2 |1§ 19 13.92| x2.s99/ 1811 8.4] 54.06] 0 36.6 
3 [15 2416.92] 12.651} 18 3231.2| 52.83 | © 37.7 
1§2921.18| 12.704] 18 5324.3] szx.s8| 0 38.8 
$115 3426.70] 12.756] 1913 46.9| 50.30 | 0 40.0 


I | 17 52 59.92 | +13.706 |—-24 27 47.2] — 7.59 | 1 16.0 
2 117 5828.97} 13.715| 243026.8| 5.71 | 117.5 
3 [18 358.21] 23.721] 243221.4] 3.83 | IX 19.1 
4 
5 


an 


18 927.56) 13.724| 2433 30-7| 1.95 | I 20.7 
18 14 56.95| 13.724] 2433 54.7] — 0.06 | 1 22.2 


6 | 15 39 33-47 |+22-808 |—19 33 38.2 | —48.98 | 0 41.2 
7115 4441.48] 12-859] 19 5257.4] 47.62 | © 42.3 
8 | 15 49 50.72| 12.910] 2011 43.7| 46.23 | © 43.5 
911555 1.17] 12.960/ 2029 56.4| 44.82 | 0 44.7 
10/16 012.83] 13.010] 2047 34.9| 43-38 | 0 46.0 


6 | 18 2026.31 |+13.722 |-24 33 33.4| + 1.83 | I 23.7 
7 11825 55.57] 13.717] 243226.8| 3.72 | ¥ 25-3 
8 | 18 3124.67] 13.708] 24 3034.9] 5.61] 1 26.9 
9 | 18 36 53.52| 13.696| 242757.7| 7-49| 1 28.4 
© | 18 42 22.06] 13.682] 242435.5| 9.36] 1 29.9 


11} 16 5 25.67 |+13.059|-21 4 38.3 | —41.90 | © 47.3 
12 | 16 10 39.66] 13.107/ 2121 6.0| 40.40] 0 48.6 
13 | 16135 §4.79| 13.184] 2% 3657.3| 38.87 | © 49.9 
14 [1621 31.03] 33-199] 215211.6) 37.31 | 0 51.2 
1§ | 1626 28.35| 13.244] 22 648.1] 35.73 | © 52.6 


IL | 18 47 §0.22 |+13.664 |—24 20 28.3 | +11.23 | I 31.4 
12 | 18 5317.93| 13-644) 2415 36.4] 13.09] 1 32.9 
13 | 1858 45.12] 13.621; 24 959.9] 14.95 | I 34.5 
14119 411.73 'r3.505| 24 339-0] 16.79 | 1 36.0 
15 |19 937-69| 13.567} 23 5634.1] 18.62 | 1 37.5 


16 | 16 31 46.72 |+13.287 |—22 20 46.3 | —34.12 | © 54.0 
17 11637 6.134] 13.328] 2234 §.6| 32.49] 0 55.3 
18 | 16 42 26.47| 13.368] 22 4645.4] 30.83 | 0 56.7 
19 | 16.47 47-77| 13-407| 225845.1| 29.25 | 0 58.1 
20/1653 9.98] 13-444] 2310 4.3] 27.45] © 59.5 


16 [1915 2.95 |+13.837 |-23 48 45.5 | +20.43 | I 39.0 
17 |192027.46| 13.304] 23 4013.6] 22.23 | 1 40.4 
18 | 1925 51.15| 13-469] 23 3058.7| 24.01 | x 41.8 
IQ | 19 31 13.96| 13.432] 2321 1.2] 25.77] 1 43.3 
20 | 19 36 35.86| 13.393] 23 1021.5} 27.52 | 1 44.7 


21 | 16 §8 33.05 |+13.478 |-23 20 42.3 | —25.72 1.0 
a2 |17 3 56.93| 33-s12] 23 3038.7| 23.98] 1 2.5 


I 2 | 19 41 56.79 |+13.351|-22 59 0.1 | +29.25 | I 46.1 
I 
23/17 921.58] 13.542] 23 3953-1| 22.22] 1 3.9 
I 
I 


22 119 4716.71] 13.308] 224657.5| 30.96 | I 47.5. 
23 | 19 52 35-57| 13-263] 223414.1| 32.65 | 1 48.9 
24 | 1957 53-33} 13.216] 222050.5| 34.31 | 1 50.3 
25 |20 3 9.95] 13.168] 22 647.3] 35-95] 1 51.6 


24/17 14 46.94| 13-573| 23 4825.0| 20.44 5-4 
25 117 2012.97 | ~13-598| 23 5613.9| 18.64 6.9 


26 (17.25 39.61 |+13.622|-24 319.5 | -16.83| x 8.4 
7'173t 6.80) 13.644) 24 941.6] 15.00] 1 9.9 
28 (17 36 34.49| 13.663| 241519.7| 13.16 | x 11.4 
29/1742 2.61] 13.680) 24 2013.4] 11.31 | I 13.0 
3011747 31.11} 13-694] 242422.7| 9.46| I 14.5 


26 |20 825.41 /+13.119 |—-21 §2 5.0) +37.57 | I 52.9 
27 | 2013 39.67| 13.069] 21 3644.2} 39.16] I 54.2 
28 | 2018 §2.70/ 13.017] 21 2045.5| 40.72] 1 55.5 
29 |2024 4.48] 12.964] 21 4 9.5| 42.26] 1 56.7 
30 | 2029 14.98| 12.910} 204657.0} 43-77 | I 57.9 


31 | 17 §2 §9.92 |+13.706 |—-24 27 47.2| — 7.59] 1 16.0 
32 117 §8 28.97 | +13.715 |-24 30 26.8 | — 5.72 | 1 17.5 


31 | 20 3424.17 |+12.855|-2029 8.5] tar.26 | 1 59.2 
32 | 2039 32.04 | +12.800 |—-20 10 44.7| +46.71 | 2 0.4 





a 


ad. | 7th. |rath.|r7th.| 22d. |a7th.| 32d. 


Day of the Month. ad. | zth. j12ath.|17th.| 20d. |27th. 


oe 


Day of the Month. 














or zd ee of ve | os on 0 0 ve ” ve 


5.36 | 5.20] 5.24] 5.39 | 5.34 
- | 5-32] 5.36 | 5.40 | 5.45 | 5.50 





A 
os 
wa 
w 
we 
wa 
wa 
0 
wv 
&R 





Nore.—The sign + prefixed to the hourly change of declination indicates that south declinations are decreasing; the 
sign ~ indicates that north declinations are decreasing or south declinations increasing. 
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MARS, 1915. 


GREENWICH MEAN TIME. 








FEBRUARY. 
= | Rape asec. ra pApparent ‘Dec 
a sion. Hour. "| Hour. pers 
8 _ ae 
A | Noom. | Noom.| Noon. | Noon. 
h m 8 8 e , 0 a” h m 
tT | 2016 56.49 | +8.130 |—20 45 43.1 | +25-43 [23 33-8 
2 |202011.45| 8.116 | 203525.8! 326.00 [23 33.1 
3 | 2023 26.07| 8.102 | 2024 54.8] 26.57 123 32-4 
4 |202640.36| 8.088 | 201410.3] 27.13 123 31.7 
5 | 2029 54.30] 8.073 | 20 312.4) 27.69 [23 31.0 
6 | 2033 7.89] +8.0s9 |-19 52 1.3 | +28-24 13 303 
7 |203621.13] 8.044 | 19 4037.1 | 28.78 |23 29.5 
8 | 2039 34.00] 8.029 | 1929 0.0| 29.31 |23 28.8 
9 | 2042 46.50} 8.013 | 1917 10.2| 29.84 |23 28.1 
10 | 2045 58.62} 7.997] 19 5 7.8] 30.36 |23 27.3 
II | 20 49 10.36] +7.981 |—18 §2 §2.9 | +30.87 |23 26.6 
12 |205221.71| 7.965 | 184025.8| 31.38 |23 25.8 
13 | 2055 32.66] 7.948] 1827 46.7| 31.88 |23 25.0 
14 |20 58 43.22] 7-93: | 181455.7] 32-37 |23 243 
1§ {2% 153.37| 7-94] 18 152.9] 32.85 |23 23-5 
16 |}2r § 3.11] +7-897 |-17 48 38.7 | +33.32 |23 22.7 
17 [24 812.44] 7.880] 173513-3| 33-79 |23 21-9 
18 | 2111.21.35} 7.863 | 1721 36.7| 34.25 |23 21.1 
Ig |211429.84] 7-845] 17 749-2| 34-70 |23 20.3 
20 |211737-91| 7-827] 1653 51.0] 35.15 |23 19.5 
21 | 21 2045.55| +7.810 |—16 39 42.2 | +35-58 |23 18.7 
22 | 21 2352.77] 7.792 | 1625 23.0] 36.01 |23 17.8 
23 (21 2659.56] 7.774] 161053.6| 36.43 [23 17.0 
24 |2130 5.94] 7.757] 15 5614.3] 36.84 [23 16.2 
25 | 21 3311.89| 7.739 | 1541 25.3| 37-24 [23 15-3 
26 | 21 36.17.42 | +7.722 |-15 26 26.6 | +37.64 [23 14.5 
27 | 2% 3922.53] 7.704] 1§ 1118.5] 38.03 [23 13-6 
28 | 21 4227.22] 7.687] 1456 1.1] 38.41 [23 12.7 
29 |214531.51| 7.670| 144034.7| 38.78 {2311.8 
30 | 21 4835.40] 7.654] 142459.5| 39.15 |23 11.0 | 
4 
31 | 21 5x 38.88 | +7.637 |—-14 9 15.6] +39.50 [23 10.1 
32 | 21 54 41.95 | +7.620 23 9.2 — 


JANUARY 

: of Var. of 

| tren, penitation. | Pet | seria 
@ | sion. Hour. | jan Pas- 
ba sage. 
A | Noon. Noon. Noon, 

| h m 8 e c ” ” h m 

I | 18 3420.70 —24 146.2] + 5.68 | 23 53.5 
2 | 18 37 40.60 235922.0] 6.35 | 23 52.9 
3 [1841 0.56 235641.6] 7.02 | 23 §2.3 
4 |18 4420.54 23 5345-2| 7-69 | 23 51.7 
5 118 47 40.55 23 §032.7] 8.35 | 23 51.1 
& (1851 0.58] +8.334 |-23 47 4.31 + 9.02 | 23 50.5 
7 118 5420.60] 8.334 | 23 4319.8 | 9.69 |.23 49.9 
8 |1857 40.61] 8.333 | 23 3919.3| 10.35 | 23 49.3 
9 19 I 0.59] 8.331 | 2335 2.8] 11.02 | 23 48.6 
10 | IQ 420.52| 8.329 | 23 3030.3! 11.69 | 23 48.0 
II '1g 7 40.38| +8.326 |—23 25 41.9 | +12.35 | 23 47.4 
12 | IQ II 0.17} 8.322 | 23 2037.7] 13.00 | 23 46.8 
13 19 1419.85| 8.317 | 231517.6| 13.66 | 23 46.2 
14 ,191739.41| 8.312 | 23 941.8] 14.31 | 23 45.6 
15 119 2058.85] 8.307 | 23 350.3| 14.96 | 23 44.9 
16 19 24 18.14 | +8.301 |—22 57 43.2 | +15.62 | 23 44.3 
17 11927 37.28) 8.294 | 2251 20.6| 16.27 | 23 43.7 
18 |19 3056.25] 8.286 | 224442.5| 16.9% | 23 43.1 
19 | 19 3415.03| 8.278 | 223749.1| 17.55 | 23 42.4 
20 | 19 37 33-61] 8.269 | 22 3040.4] 18.18 | 23 41.8 
2I | 19 40 51.96 | +8.260 |-22 23 16.5 | +18.81 | 23 41.2 
22 | 19 4410.09} 8.250] 2215 37.5] 19.44 | 23 40.5 
23 119 4727.97| 8.240] 22 743.6| 20.06 | 23 39.9 
24 |195045.61| 8.229 | 215934.9| 20.68 | 23 39.2 
25 1/1954 2.98] 8.218 | 21 5111.3] 21.29 23 38.6 
26 | 19 §7 20.09 | +8.207 |—21 42 33.1 | +21.90 | 23 37.9 
27 |20 036.92| 8.195 | 2133 40.4] 22.50 | 23 37-2 
28 |20 353.45] 8.183 | 21 2433.2] 23.10 |23 36.6 
29 }20 7 9.68] 8.170 | 211511.8| 23.69 | 23 35.9 
30 |201025.60| 8.157] 2% 5 36.2] 24.27 | 23 35.2 
31 | 2013 41.21 | +8.144 |—20 55 46.6} +24.85 | 23 34.5 
32 | 2016 56.49 | +8.130 |—20 45 43.1 | +25.43 |23 33.8 





Day of the Month. 





Semidiameter.... 
Horizontal Parallax | 3.63 | 3.64 | 3.65 | 3.67 | 3.68 | 3.69 | 3.71 


[ 
o | sth. jroth.|rsth./20th./2sth.|30th. 


2.08 | 2.09 | 2.10 | 2.10 | 2.11 | 2.12 | 2.13 | Semidiameter 
Horizontal Parallax 





Day of the Month. 


oe 2 @ 








—13 53 23-3 | +39.8s 








ath. | oth.| r4th./rgth./ 24th. 


of 





Norgr.—The sign + indicates north declinations; the sign — indicates south declinations. 





I hm 8 

21.45 31-51 
21 48 35.40 
2151 38.88 
21 5441.95 
21 57 44.63 


0 46.91 
3 48.81 
6 50.32 
22 9 §1.46 
22 12 §2.22 





22 18 52.61 
22 21 §2.25 
22 24 51.52 


| : 1§ §2.60 


— 


22 27 50.43 


ad 


: 30 48.97 
22 33 47.16 
22 36 45.00 
22 39 42.49 
° 42 39.64 
| 


ww ~~ a st — 


I 
2 


22 45 36.46 


22 48 32.95 
sj28 §1 29.15 
4/22 5424.96 


§ 22 §7 20.40 


6 23 015.72 
7123 310.65 
8 23 6 5.29 
9.23 859.65 
© 23 11 53-74 


1 23 14 47-57 
12 a3 17 41.16 


Dey of the Month. 





Borizontal Parallax 











MARS, 1915. 
GREENWICH MEAN TIME. 
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MARCH APRIL. 
3 | Apparent ol A t | ‘Dect 
§ | Right Ascen- tore r | Deciination. for: | Merid- 
a ston. Hour. , Hour. | ian Pas- 
3 a es ns me's Fy 
ra} Noon. Noon. : Noon. Noon, 
h m 8 8 ° é oe id h m 
+7.670 |—14 40 34.7 I | 23.17 41.16| +7.228 |-5 45 26.6 | +46.16 |22 41.7 
7-654 | 142459.5 2 |23 2034.49| 7.218] 5 2657.5 | 46.26 |22 40.6 
7-637 | 14 915.6 3 }232327.59| 7.208) § 8 26.0| 46.36 |22 39.5 
7.620 | 13 §3 23.3 4 |23 2620.47| 7.1991 4 49 52.2] 46.45 |22 38.5 
7.603 | 13 37 22.7 § | 23 2913.13] 7.190] 4 35 16.4 | 46.53 |22 37.4 
+7.587 |-13 21 14.0 6 12332 §.57| +7.181 |-4 12 38.8 | +46.60 (22 36.3, 
7-871 | 13 457-3 7 | 233457-81| 7.173 | 3 53 59-5 | 46.67 |22 35.2 
7-sss | 12 4832.9 8 | 23 3749.86] 7.165] 3 35 18.7 | “6.72 |22 34.2 
7.539 | 1232 1.0 9 |23 4041.72} 7.157 | 3 16 36.7 | 46.77 |22 33.1 
7.524 | 1215 21.8 10 | 23 43 33-39| 7-249 | 257 53.7| 46.81 |22 32.0 
+7.508 |—11 58 35.6 II | 23 46 24.89 | +7.142 |-2 39 9.8 | +46.84 122 30.9 
7.493 | I1 41 42.6 12 | 23. 4916.21] 7.135 | 2 2025.3 | 46.86 [22 29.8 
7.4177 | 1124 42.9 13 |2352 7.36] 7.128| 2 1 40.4 | 46.88 |22 28.7 
7.462] 11 736.7 14 | 23 5458.36| 7.122| 1 42 55.3 | 46.88 |22 27.7 
7-447 | 1050 24.3 15 |235749.20| 7.125) 1 24 10.1 | 46.88 |22 26.6 
+7.432 |-10 33 6.0 16 | © 039.90| +7.109 |-I  § 25.1 | +46.87 [22 25.5 
7.417 | IOT5 41.9 17 | © 330.46] 7.104] 0 46 40.5 | 46.85 [22 24.4 
7.403| 9 5812.2 18 | 0 620.89! 7.098 | 0 27 56.5 | 46.82 |22 23.2 
7-388 | 9 4037.1 IQ | © QI1.19| 7.093 |-O 9 13.2 | 46.78 |22 22.1 
7-374 | 922 56.9 20 | O12 1.36] 7.088 /+0 9 29.2 | 46.74 |22 22.6 
+7.361 |- 9 511.8 21 | O14 51.42 | +7.084 |+0 28 10.4 | +46.69 |22 19.9 
7.347| 84722.0 22 | O17 41.38/ 7.08 | 0 46 50.3 | 46.63 |22 18.8 
7-334 | 82927.6 23 | 02031%.24| 7.076] I § 28.8] 46.57 |2217.7 
7.321 | 811 28.9 24 | 02321.02] 7.072] 124 5.6 | 46.49 |22 16.6 
7.308 | 753 26.0 25 | 02610.72| 7.069 | 1 42 40.5 | 46.41 |22 15.5 
+7.295 |— 7 3519.2 26 | 029 0.34| +7.066 [+2 1 13.4 | +46.33 |22 14.4 
7.283 | 717 8.7 27 | 03149.90| 7.064| 2 19 44.2 | 46.23 [22 13.2 
7.271 | 658 54.6 28 | 03439.40| 7.062| 2 38 12.6] 46.13 [22 12.1 
7.259| 64037.2 29 | 03728.86| 7.060| 2 56 38.5] 46.03 |22 11.0 
7.248| 62216.6 30 | 04018.29} 7.059] 3.15 1.8] 4s.or j22 9.9 
+7.238 |- 6 353.0 . 31 | 043 7.70] +7.058 |+3 33 22.3 , +45.79 |22 8.8 
+7.228 |— 23174810) 47-298 | $45 20-0) 48-16 |22 41-7 26.6 | +46.16 32 | 045 57.09| +7.057 |+3 51 39.9 | +45.67 |22 7.6 
rst. | 6th. |x1th./16th.| arst./26th.| 31st Day of the Month. sth. | roth.!1sth./z0th./2sth.|3oth. 
2.18 | 2.19 | 2.20 | 2.21 | 2.22 | 2.23 | 2.24) Semidiameter....... 2.25 | 2.27] 2.28 | 2.29] 2.30] 2.38 
3-80 | 3.82 | 3.84 | 3.85 | 3.87 | 3.89 | 3.91 | Horizontal Parallax . . . | 3.93 | 3.95 | 3-97 | 3-99 | 4.01 | 4.03 





Notz.—The sign + prefixed to the hourly change of declination indicates that north declinations are increasing or 
south declinations decreasing. 
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MARS, 1915. 


GREENWICH MEAN TIME. 





em, a | eee | ee | oe eee 


Coss A ra dh Ww DW 


4 
0 6 


Ir 
Ia 
13 
14 
15 


16 
17 
18 
19 
20 


a1 
22 
23 
24 
35 


26 
27 
28 
29 
30 


31 
32 


Semidiameter 


hm =s5s 

© 43 7-70 
© 45 57-09 
© 48 46.47 
0 51 35.84 
© 54 25.22 


© 57 14.61 
I oO 4.01 
I 2 53-44 
I 5 42.90 
r 8 32.39 


I II 21.91 
114 11.47 
117 1.07 
I 19 50-73 
I 22 40.44 


I 25 30.21 
1 28 20.04 
131 9-93 
I 33 59-89 
I 36 49.92 


I 39 40.03 
I 42 30.23 
I 45 20.52 
1 48 10.90 
Isr 1.38 


I 53 51.96 
1 56 42.66 


I 59 33-47 
2 224.41 


2 § 15.48 


2 8 6.67 


MAY. 
Var. of 
R.A. | Apparent 
for 1 ination. 
Hour. 
Noon. Noon. 
8 ° , ow 
+7.058 |+ 3 33 22.3 
7-057 | 3 $1 39-9 
7-086) 4 9 54-3 
7.056| 428 5.4 
7.057} 44612.9 
+7.058 |+ 5 416.7 
7-059 | 5§ 2216.6 
7.060| 5 4012.6 
7.06t| §58 4.3 
7.062} 615 51.6 
+7.064 |+ 6 33 34.4 
7.066) 65112.4 
7.068| 7 845.5 
7.070 | 7 2613.5 
7.073 | 7 43 36.2 
+7.075 |+ 8 053.5 
7.078 | 818 5.2 
7.080 |- 835 11.1 
7.083 | 852 11.1 
7.086 9 9 5-2 
+7.090 |+ 925 52.8 
7-093 | 9 42 34.2 
7-097) 959 9-1 
7-103 | IOTS 37.3 
7.105 | 1031 58.7 
+7.110 |+10 48 13.2 
7.115 | II 420.6 
7.120 | If 2020.9 
7.126 | It 3613.8 
7-131 | II 51 59.3 


+7.136 |+12 7 37.2 
2 10 58.00 | +7.141 |+12 23 7.4 


Horizontal Parallax ... 


+43 .10 
42.87 
42.62 
42.37 
42.12 


+41 .86 
41.59 
41.31 
41.03 
40.75 


+40.46 
40.16 
39-86 
39-SS 
39-24 


+38.92 
+38.59 





22 3.2 
22 2.1 
22 0.9 
21 59.8 


21 58.7 


21 57.6 
21 56.5 
21 55-3 
21 54.2 
21 53-1 


21 52.0 
21 50.9 
21 49.8 
21 48.7 
21 47.6 


21 46.5 
2145.4 
21 44.3 
21 43.2 
2I 42.1 


21 41.0 
21 39-9 
21 38.8 
2137-7 
21 36.6 


21 35.5 
aI 34.4 


4.05 | 4.07 4:99 | 4.12 4-14] 4.17 


Day of Month. 


mh WwW WB eH 


00m CONT AN 


Load 


12 
13 
14 
15 


16 
17 
18 
19 
20 


2I 
22 
23 
24 
25 


26 
27 
28 
29 
30 


31 
32 


o « | 2.32 | 2.34 | 2.35 | 2.36] 2.38 | 2.39 | Semidiameter 
Horizontal Parallax ... 


2 22 24.70 


225 16.74 
228 8.92 
231 1.24 
2 33 53-70 
2 36 46.31 


2 39 39.06 
2 42 31.95 
2 45 24.97 
2 48 18.12 
2 51 11.41 


254 4.84 
256 58.41 
2 59 52.10 
3 2 45-91 
3 5 39.85 


3 8 33.90 
3 11 28.08 
3 14 22.38 
317 16.82 
3 20 11.38 


323 6.06 
326 0.85 
3 28 55.76 
3 31 59-79 
3 34 45-94 


3 37 41-21 
3 40 36.58 





JUNE. 
Var. of 
R. A. 
for x tion. 
Hour. 
Noon. Noon. 
ry e ’ ” 
+7.14r |+12 23 7.4 
7-147 | 12 38 29.7 
7.153 12 53 44.0 
7-159 | 13 850.2 
7-165 | 13 23 48.1 
+7.171 1+13 38 37.5 
7-177 | 13 53 18.4 
7-183 | 14 750.6 
7-18) | 1422 13.9 
7.195 | 143628.2 
+7.20% |+14 50 33.4 
7-206 | I§ 429.3 
7.212 | 15 1815.9 
7-218 | 15 31 53.0 
7-233 | 15 45 20.4 
+7.229 |+15§ 58 38.2 
7.234 | 1611 46.2 
7-239 | 1624 44.2 
7-244 | 1637 32.3 
7-249} 3650 9.9 
+7.258§ [+17 2 37-5 
7-260 | 1714 54.7 
7.265 | 1727 1.4 
7.270 | 17 3857-7 
7.276 | 17 5043.5 
+7.281 |+18 218.5 
7.286 | 1813 42.8 
7.391 | 1824 56.3 
7-295 | 1835 58.9 
7.300 | 18 46 50.4 


+7.30s |+18 57 30.8 
+7.309 [+19 8 0.1 


33-84 


+33 -04 
32.63 
32.21 
31.79 
31.36 


+ 30.93 
30.50 
30.06 
29 .62 
29.18 


+28.74 
28.29 
27.83 
27.38 
26.92 


+26.4§ 121 3.9 
+25.98 in 2.0 





2.1 
6.0 
5.0 
4.0 











2.41 | 2.42] 2.44 | 2.46 | 2.48) 2.5° 
4.20 | 4.22] 4.25 | 4.28 437, 43s 





Norg.—The sign + indicates north declinations. 





Day al Month. 





| 


‘hm s 

337 41.21 
3 40 36.58 
3 43 32-04 
3 46 27.60 


1 
3 
4 
5 | 3 49 23-25 





6 | 3 52 18.98 
7 | 3 55 14-77 
8 | 3 58 10.62 
9/4 x 6.53 
10/4 4 2.49 


1114 658.49 
124 9 54-53 
13 | 4 12 50.59 
14 | 4 15 46.66 
1S | 4 18 42.73 


16 | 4 21 38.79 
17 | 4 24 34.84 
18 | 427 30.87 
19 4 30 26.86 
20 | 4 33 22.81 


21» 436 18.72 
22 439 14.58 
23. 4.42 10.38 
24445 6.12 
25 | $48 1.78 


26 | 4 50 57.36 
27 | 4.53 52.85 
28 | 4 56 48.25 
29 | 459 43-54 
39} 5 2 38.73 





3115 5 33-79 
32 |5 828.72 








Norg.—The sign + prefixed to the hou 
sign — indicates that north declinations are 


33287°—1915 





+7305 
7-309 
7-333 
7-317 
7-320 


+7323 
7.326 
7-329 
7-332 
7-332 


+7.334 
7-336 
7-337 
7-337 
7-336 


+7 .336 
7-335 
7-334 
7-332 
7-330 


+7.328 
7-326 
7-324 
7.321 
7.318 


+7.315 
7-312 
7-397 
7.302 
7-297 


+7.292 |+22 46 45.7 | +11.56 
+7.285 |+22 51 17.1] +rx.05 





+18 57 30.8 
19 8 o.1 
19 18 18.1 
19 28 24.8 
19 38 20.1 


+19 48 3.9 


19 57 36.1 
20 656.6 


2016 5.5 
2025 2.7 


+20 33 48.0 


20 42 21.5 
20 50 43.1 
20 58 52.7 
21 650.4 


+21 14 36.0 


2122 9.5 
21 29 31.0 
21 3640.4 
21 43 37-7 


+21 §022.9 


21 §6 55-9 
22 316.8 
22 925.5 
22 15 22.0 


+2221 6.3 


22 26 38.5 
22 31 58.6 
2237 6.5 
2242 2.2 


It 


MARS, 1915. 
GREENWICH MEAN TIME. 


Var. of 


+26.45 
25.98 
25.5% 
25.04 
24.56 


+24.08 
23 .60 
23.11 
22.62 


22.13 


+21 .64 
ar.14 
20.65 
20.15 
19.65 


+19.15 
18.65 
18.14 
17.64 
17.14 


+16.63 
16.12 
15.62 
2g§.1t 
14.60 


+14.10 
13.59 
13.08 
12.58 
12.07 


ath. | oth. [r4th./roth.|24th./agth 

















os | 4.66 4-72 4.78 


change of declination indicates that north declinations are increasing; the 
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20 10.2 
20 9.0 
20 7.9 
20 6.8 
20 5.6 


20 4.5 
20 3.3 
20 2.1 
20 0.9 


19 59.8 


19 58.6 
19 57-4 


18th.| 23d.} 28th 








” ” 


2.86 


AUGUST. 
4 Ver. of A Var. of 
for: Destination. for: 
al Hour. Hour. 
3 
~ 
A Noon. | Noon. | Noon. 
3 e é i ” 
I +7.285 |+22 5117.1 | +11.05 
2 | 5 1% 23.50] 7.279] 2255 36.3| 10.54 
3.15 1418.12] 7.272] 2259 43.3| 10.04 
4|51712.57| 7.265] 23 338.2] 9.54 
§ |5 20 6.83] 7.257] 23 721.0] 9.03 
6 | 5 23 0.90 | +7.249 [+23 10 51.8| +°8.53 
71525 54.76] 7.240] 231410.6] 8.03 
8 | 5 28 48.40] 7.230] 231717.4| 7-53 
915 31 41.80] 7.220] 232012.2] 7.04 
10 | 5 34 34.95] 7.209| 232255.1| 6.54 
It | § 37 27-84 | +7.198 |+23 25 26.2] + 6.05 
12 | § 40 20.45 | 7.186] 23 2745.5 5.56 
™3 | 5 43 12.78 7-174 | 23 29 $3.1 §.07 
141546 4.80] 7.161 | 233149.0| 4.59 
15 | 5 48 56.51 | 7.148] 23 3333-3] . 4-1" 
16 | § 51 47-89 | +7.134 +2335 6.0] + 3.63 
17 | § 54 38.94| 7.120] 23 3627.3] 3.15 
18 | § 57 29.65 | 7.106] 233737.2| 2.68 
19 | 6 020.01 | 7.091 | 23 3835.8| 2.21 
20/6 310.01 | 7.076] 233923.1] 1.74 
21 |6 § 59.64 | +7.060 |+23 39 59.3 | + 1.28 
22 |6 8 48.90| 7.044] 234024.4{ 0.82 
23 | 6 11 37.77 7.028] 23 4038.5 | + 0.36 
24 | 614 26.24] 7.011 | 23 4041.7] — 0.09 
25 | 617 14.32 | 6.995 | 23 4034.1] 0.54 
26 | 6 20 1.99 | +6.978 |+23 4015.8] — 0.99 
27 | 622 49.24] 6.961 | 233946.8| 1.43 
28 | 625 36.06] 6.943] 2339 7.2] 1.87 
29,| 6 28 22.44] 6.923 | 233817.1| 2.3 
301631 8.36] 6.903 | 233716.6| 2.74 
31 | 6 33 53.80 | +6.883 |+23 36 5.8] — 3.16 
32 | 6 36 38.76 | +6.863 | +23 34 44.9| — 3.58 
Day of the Month. =| 3d. | 8th. ‘r3th. 
Semidiameter....... 2.68 2.71 2.74| 2.78 | 2.82 
Horizontal Parallax . 


4.84 | 4.91 | 4.99 
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MARS, 1915. 


GREENWICH MEAN TIME. 











































SEPTEMBER. OCTOBER. 
. | |. , 
. of Var. of 
|, Apparent | RA. | A | Dect 2 R.A. | Apparent 
E Right Ascen- | for Dedination. for: | Merid- § for: | Dechnation. 
a our. Hour. | ian Pas- a Hour. 
3 —_—_ sage. | © ___ 
A Noon. Noon. Noon. Noon. A Noon. Noon. 
h m 8 8 ° ? oe ” h m h m 8 8 e e oe 
I | 6 36 38.76 | +6.863 |+23 34 44.9] — 3-58|1957-49 I | 7 54 30.94 | +6.060 |+21 4645.9 
2 | 6 39 23.23 | 6.843 | 233314.1] 3.99/1956.21 2]|7 5655.99] 6.028|] 21 4119.1] 13.73 
3 [642 7.21| 6.822] 23 3133.3] 4-4911955-0] 3 | 7 59 20.26] 5.995] 213546.9/ 13-95 
4 | 644 50.67| 6.80] 232942.8| 4.8:11953-71 4|8 1.43.73] 5.961] 2130 9.5] 14.16 
5 | 647 33-61 | 6.778 | 232742.6| 5.21]1952.5] 5 |8 4 6.40] 5.927] 212427.1] 14.37 
6 | 6 50 16.01 | +6.755 |+23 25 32.8| — 5.60/19 51.31 6 | 8 6 28.25 | +5.893 | +21 18 39.9 | —14.56 19 § 
7 | 6 52 57.85 | 6.732] 232313.6| 5.99|1950.0] 718 849.26] 5.858} 211248.2, 14.75 [19 7 
8 | 6 55 39.12} 6.708 | 232045.2| 6.37|1948.7] 8 | 811 9.42] 5.822! 21 652.0] 14.93 !19 
9 | 658 19.81 | 6.683 | 2318 7.6) 6.951/1947.5] 9 | 813 28.73] 5-787 | 21 051.6! 15.10 119 ¢ 
10 | 7 ©59.90| 6.658] 231521%.1| 7.12/19 46.2) 10 | 815 47.17 | 5.750] 205447.2| 15.26/19 2 
II | 7 3 39-40 | +6.633 |+23 12 25.7| — 7.49/19 44.9) 11 | 818 4.73 | +5.213 [+2048 39.0| —15-42 [19 © 
12 | 7 618.29] 6.608} 23 921.6| 7.85 |19 43.6) 12 | 8 2021.41 | 5.677} 204227.1| 15.57 [1856 
13. | 7 856.56| 6.582] 23 6 9.0] 8.20119 42.31 13 | 8 22 37.20| 5.640 | 203611.8| 15.7 (1857 
14 | 7 11 34.20] 6.ss5| 23 248.0] 8.53/19 41.01 14 | 8 24 52.09] 5.602 | 202953.2| 15.84 [1855 
15 | 714 11.20| 6.528] 225918.7| 8.89/1939.61 15 | 827 6.07] 5.564] 2023 31.6] 15.96 [18 
16 | 7 16 47.56 | +6.sor [+22 55 41.3 | — 9.23 | 19 38.3] 16 | 8 29 19.14 | +5-s2s |+2017 7.2 | —16.07 |18 52 
17 | 719 23.26| 6.474] 225155.9| 9.56]19 36.9117 | 8 31 31.30] 5-487 | 201040.0| 16.28 [18 504 
18 | 7.21 58.31 | 6.447] 2248 2.6] 9.88/19 35.6118 | 8 33 42.53] 5.448| 20 410.3| 16.28 [1848 
19 | 7 24 32.70| 6.419] 2244 1.7| 10.20/19 34.2] 19 | 8 35 §2.83] s-410| 19 5738.3| 16.38 [1847 
20 | 727 6.41] 6.390 | 22 39 53.3] 10.51 | 19 32.8] 20 | 838 2.18] 5.370] IQ 51 4.1] 16.46 [1845 
2I | 7 29 39.45 | +6.362 |+22 35 37.4] —10.8 | 19 31.4] 21 | 8 40 10.59 | +5.330 [+19 44 28.0| —16.54 18434 
22 | 7 32 11.80} 6.334 | 22 3114.3] 11.11 | 19 30.0] 22 | 8 42 18.04| 5.290 | 193750.2] 16.61 [1841 
23 | 7 3443-46] 6.305 | 22 2644.1} 11.40/19 28.61 23 | 8 44 24.52 | 5.250| 1931 10.9) 16.67 [18399 
24 | 7 3714.43] 6.276) 2222 6.9| 11.69 |1927.1] 24 | 8 46 30.02] 5.209 | 1924 30.2] 16.72 [1837 
25 | 739 44.69] 6.246] 221722.9/ 11.97/19 25.71 25 | 8 48 34.54] 5.167] 1917 48.4| 16.76 [1835 
26 | 7 42 14.24 | 46.216 |+22 12 32.2 | -12.24 | 19 24.2] 26 | 8 50 38.05 | t5.125 [41Q IE 5.7 | —16.79 |18 34-8 
27 | 7 44 43.07] 6.186] 22 735.1] 12.51 |19 22.7127 | 8 52 40.55] 5.082 | 19 422.3| 16.82 [18 32 
28 | 747 11.17] 6.155 | 22 231.8] 12.77] 1921.3] 28 | 8 54 42.02 | s.cgo| 1857 38.5| 16.83 |18 30 
29 | 7 49 38.52] 6.124 | 215722.4| 13.02|19 19.8] 29 | 8 56 42.45] 6.996 | 185054.5| 16.83 [18 28, 
30 | 752 5.1%] 6.092] 2152 7.0] 13.26/19 18.3] 30 | 8 58 41.82] 4.9sr | 184410.5] 16.83 [1826.84 
31 | 7 54 30.94 | +6.060 |+21 4645.9 | —13.50 | 19 16.7] 32 | 9 © 40.12 | +4.906 (+18 37 26.8 | —16.8 /18 24-8 
32 | 7 56 55.99 | +6.028 |+21 41 19.1 | 13.73 | 19 15.21 32 | 9 2 37.32 | +4.860 [+18 3043.6} —16.78 |1827-§ 
Day of the Month. ad. | qth. |r2th.}17th.| 22d. ja7th Day of the Month. ad. | 7th. att asd. [27th 
Semidiameter ....... . . . . . .20f Semidiameter....... . . . .§2 | 3.6a| 3.78 
Horizontal Parallax’ | | s07 | 536 5.25 | §.33 |$48| $.57§ Horizontal Parallax |. | | §.70| s.83 | s.o7 [6.13 | 6.30" 648 





Nore.—The sign + indicates north declinations. 





MARS, 1915. 
GREENWICH MEAN TIME. 


163 
































NOVEMBER. 
‘aan Var. of 
Right scene Tort Detastion. 
R Hour. 
o —___ 

8 Noon. Noon. Noon. 
hm s s ere 
119 2 37-32 | +4.860 |+18 3043.6 
219 433-42| 4.814] 1824 1.1 
319 628.39! 4.767] 1817 19.7 
¢19 822.214] 4.718| 18 1039.5 
5 19 10 14.88 | 4.670! 18 4 0.8 
61912 6.37 | +4.620 |+17 57 23.9 
71913 56.67| 4.570] 17 5049.1 
81935 45.75{ 4-s19!| 174416.5 
9|917 33-60| 4.468] 17 37 46.5 
91919 20.20| 4.416] 17 3119.2 
¥ Q2r §.53 | +4.362 | +17 24 55.0 
21922 49.58} 4.308 | 17 1833-9 
3° 924 32.34] 4.254 | 1712 16.3 
4} 926 13.79| 4.200] 17 6 2.4 
5|92753-92| 4.r44| 1659 52.4 
6 * 9 29 32.72 | +4.088 |+16 53 46.5 
71932 30.16] 4.031 | 1647 45.1 
8 | 9 32 46.22] 3.973 | 1641 48.3 
9 | 9 34 20.89| 3.913 | 1635 56.5 
101935 §4.13| 3-8s5| 1630 9.8 
' | 9 37 25.93 | +3.794 |+16 24 28.6 
2 ' 9 38 56.26] 3.733 | 1618 53.0 
1369 4025.10] 3.670/ 1613 23.4 
41941 52.42] 3.606] 16 8 0.1 
t§ 1943.18.20] 3-s4r} 16 243.4 
6 . 9 44 42.40 | +3-475 [+15 57 33-7 
27: 1945 4.99} 3-407] 15 5231.1 
28 19.47 25.95| 3-338] 15 47 36.1 
29 | 9 48 45.24] 3.268] 15 42 48.7 
30 950 2.84) 3.197] 1538 9.5 


3! | 9 §1 18.71 | +3.124 |+15 33 38.7 13.10 
3? 9 §2 32.80 | +3.049 |+15 29 16.7 


Day of the Month. 


eoe0esoe#v#sfe 


sign ~ that 





thd “ oo 


3-83 | 3-95 | 4.08 | 4.23 | 4.38 | 4.55 
- | 6.67 | 6.89 | 7.12 | 7.37 | 7.63 | 7.92 





on 


Merid- 
ian Pas- 





h m 


18 22.3 
18 20.3 
18 18.3 
18 16.2 
18 14.1 


18 12.0 
18 9.9 
18 7.8 
18 5.6 
18 3.4 


18 1.2 
17 §9.0 
17 56.8 
17 54-5 
17 52.2 


17 49-9 
17 47.6 
17 45.2 
17 42.8 
17 40.4 


17 38.0 


17 35.6 
17 33-1 
17 30.6 
17 28.1 


17 25-5 
17 22.9 
17 20.3 
1717.7 
1715.0 


17 12.3 
17 9.6 


rst. | 6th. [zrth./16th./ 1st./26th 





iad oe 


mh Ww DN 


ow On am 


= 


II 
12 
13 
14 
15 


16 
17 
18 
19 
20 


2I 
22 
23 
24 
25 


26 
27 
28 
29 
30 


3r 
32 





9 53 45-07 
9 54 55-50 
956 4.04 


9 57 10.66 
9 58 15.33 
9 59 18.01 
1o 0 18.66 
IO 117.25 


Io 
Io 
to 
to 
Io 


2 13-75 
3 8.12 
4 0.34 
4 50.36 
5 38.14 


Io 
p fe) 
To 
Io 
Pde) 


6 23.65 
7 6.85 
7 47-70 
8 26.16 
9 2.18 


IO 935.72 
1010 6.74 
10 10 35.19 
IOII 1.03 
10 II 24.20 


10 11 44.66 
IOI2 2.37 
10 12 17.28 
10 12 29.35 
10 12 38.52 


10 12 44.75 
10 12 48.00 


Day of the Month. 


Semidiameter . . 
Horizontal Par. . 














DECEMBER. 
| Vas. of 
R. A. | Apparent 
for: | Declination. Merid- 
Hour. * ian Pas- 
sage. 
| Noon. Noon. 

8 ° e oo h m 
+3.124 [+15 33 38.7] —11.10 [17 12.3 
3-049 | 15 2916.7! 10.73 |17 9.6 
2.973! 1525 3.8] 10.34 |17 6.8 
2.895 | I52I 0.4 9.94 |17 4.1 
2.836} 1517 6.8] 9.53/17 1.3 
+2.735 |+15 13 23.2] — 9.10 [16 58.4 
2.653 | 15 950.0] 8.66 [1655.5 
2.569} 15 627.4] 8.21 |16 52.6 
2.484] 15 315.8] 7.75 11649.7 
2.397 | I5 O15.3| 7.28 |1646.7 
+2.309 [+14 57 26.3 | — 6.80 |16 43.7 
2.220 | 145449.0| 6.30 [16 40.6 
2.130 | 145223.8| 5.80 /16 37.5 
2.038 | 145010.8| 5.28 |16 34.4 
1.943 | 1448 10.3] 4.76 |16 31.2 
+1.848 |+14 46 22.5 | — 4.22 |16 28.0 
1.751 | 144447.8] 3.67 |1624.8 
1.652 | 1443 26.4] 3.11 (1621.5 
1.552] 144218.8| 2.53 |16 18.2 
1.449 | 1441 25.1] 1.94 (1614.8 
+1.345 |+14 4045.5] — 1.35 [1611.4 
1.239 | 144020.3] 0.74 {16 7.9 
1.131 | 1440 9.9|— 0.12 [16 4.4 
1.021 | 14 4014.4| + 0.50 [16 0.9 
0.909 | 14 40 34.1 1.34 [I§ 57.3 
+0.79§ |+I4 41 9.2] + 1.79 |15 53-7 
0.680 | 1442 O.I 2.45 |I§ 50.0 
0.562 | 1443 6.8) 3.12 [15 46.3 
0.443 | 14.44 29.6 3-79 15 42.6 
0.321 | 1446 8.6 4-47 15 38.8 
+0.198 |+14. 48 4.27) + 5.16 |15 34.9 
+0.073 |+14 5016.4] + 5.86 |15 31.0 


rst. | 6th. |rrth./r6th.] azst.| 26th. | 31st. 


wn ot 


4-72 | 4.92 | §.%2 | 5.34] 5.57 
8.23 | 8.57 | 8.93 1.9.31 | 9.72 | 10.13 





5.81 


a 


6.06 
10.56 


Norn.—The sign + prefixed to the hourly change of declination indicates that north declinations are increasing; the 


164 JUPITER, 1915. 
GREENWICH MEAN TIME. 


a —————— 























JANUARY. FEBRUARY. 
Ver. Na | Ver. of g A t | Var. of 
t R.A. Apparent 
fort r Denttaation. | for ort r Merid- 8 Right Ascen- for: | Declination. 
Hour. ian Pas- am Hour. 
sage. 3 
Noon. | Noon. Noon ra} Noon. Noon. Noon. 
hm =°3s8 8 orm "“ |h m hm 5s 8 orl." 


21 40 32.01 | +2.027 |-14 §2 10.9/ +10.23 | 2 59.9 
21.41 20.79{ 2.038] 1448 4.2| 10.32| 2 56.8 
2142 9.84] 2.049 | 144355.5] 10.41 | 2 53.7 
21 42 59.15| 2.060] 143944.8| 10.49] 2 50.6 
21 43 48.72] 2.071 | 1435 32.0] 10.571 2 47.5 


22 7 21.24| +2.258 |—-I2 30 59.9 
22 815.46] 2.262] 1226 3.1 
22 9 9.76] 2.265| 1221 5.1 
2210 4.14| 2.968] 1216 6.0 
221058.60| 2.272] 1211 5.8 


wm ww ww 





22 II 53.13] +2.274 |-12 6 4.5 
221247.72| 2.276] 12 I 2.1 


22 13 42.36) 3.978) 1155 58.7 
22 1437.06| 2.28] 11 5054.4 


21 44 38.54| +2.081 |-14 3117.3] +10.65 | 2 44.4 
2145 28.60] 2.091 | 1427 0.7| 10.73 | 2 41.3 
214618.91] 2.101 | 1422 42.2] 10.81} 2 38.2 
12147 9-45) 2.111; 141821.8| 10.89 | 2 35.1 





oO CONIA 








10 '2148 0.21] 2.120] 1413 59.6| 10.96 | 2 32.09 10 | 22 1531.82] 2.282| 1145 49.1 
11 | 21 48 §1.20| +2.129 |-14 9 35.5 | +11.04 | 2 28.9] 11 | 22 16 26.62 | +2.283 |-11 4042.8 
12 [2149 42.40] 2.138) 14 § 9.6] rr.tr| 2 25.89 12 |221721.45] 2.285] 1135 35.6 
13 |21 5033.80| 2.147] 14 042.0] 11.19] 2 22.7] 13 |22 1816.32] 2.28] 11 3027.6 
14 |215125.41| 2.155 | 135612.7] 11.26] 2 19.6] 14 |22 1911.21] 2.287] 1125 18.8 
IS |215217.21| 2.163] 135141.6| 11.33 | 2 16.69 15 |2220 6.13] 2.988] 1120 9.2 
16 |2153 9.19] +2.170 |-13 47 8.8) +11.40 | 2 13.5] 16 | 2221 1.07| +2.289 |-11 14 58.9 
17 |2154 1.35] 2.178| 13 4234.3] 11.47] 2 10.4917 | 2221 56.02| 2.289] 11 947.8 
18 215453-69} 2.185 | 133758.2| 11.54] 2 7.4—18 |222250.96| 2.28] rr 436.1 
19 |215546.20| 2.192 | 13 3320.5] 1t.6r| 2 4.3919 |222345.91| 2.289] 1059 23.8 
20 |21 5638.87] 2.198 | 1328 41.2| 11.67] 2 1.3 | 20 | 2224 40.85| 2.28) | 1054 10.9 
21 | 2157 31.70] +2.204 |-13 24 0.4] +11.73 |] I 58.2 | 21 | 22 25 35.78] +2.289 |—-10 48 57.4 
22 3 §8 24.67; 2.210, 131918.2] 12.79] I 55.1 [| 22 | 2226 30.70| 2.288 | 1043 43.4 
23 | 215917.79| 2.216) 131434.5| 1x.85 | 1 52.19 23 |222725.60| 2.288/ 103828.9 


24 !22 OT1.04] 2.232 | 13 949.3] 11.91 |] I 49.0] 24 | 22 2820.48] 2.287 | 10 33 13.9 
25 |22 I 4.42| 2.228] 13 5 2.8] 11.97] x 46.0] 25 | 22 2915.33] 2.285 | 1027 58.5 
26 |22 1 5§7.92| +2.233 |-13 014.9] +12.03 | I 43.0] 26 | 22 3010.14| +2.284 |—I10 22 42.7 
27 (22 251.54] 2.238| 125525.6| 12.08] r 39.927 |2231% 4.91] 2.282] 1017 26.6 
28 |22 345.27| 2.242] 125035.0] 12.14] I 36.9 28 | 2231 59.64] 2.28} I012 10.1 
29 |22 439.11] 2.246] 124543.1| 12.19] 1 33.8] 29 | 22 32 54.331 2.278] 10 653.3 
30 |22 5 33.06| 2.250] 12 4049.9| 12.24] ¥ 30.8 § 30 | 22 33 48.96] 2.276| ro 136.3 











31 [22 627.11) +2.254 |-12 35 $5.5 | +12.29 | 1 27.8 | 31 | 22 34 43.54| +2.273 |— 9 5619.0] +23.22 [23 51.0 
32 22 ee —12 30 59.9| +12.34 | I 24.7 | 32 | 22 35 38.06] +2.271 |— Q5I 1.5] +x3.23 [23 48.0 





Day of the Month. 16th. | 24th. Day of the Month. Ast. Mh. | 17th. | eh 

” be 7) 7 | ” 

Semidiameter ... 16. 56 6, 33 16. 13 | 15.98 Semidiameter. . . | 15.86] 15.77 15.72 | 15.7! 
I. 55 


Horizontal Parallax 1.51! 1.49 Horizontal Parallax} 1.48] 1.47] 1.47' 1-47 


ZZ 








Nh —The sign — indicates south declinations. 


JUPITER, 1915. 165 



































GREENWICH MEAN TIME. 
MARCH APRIL 
| ee 
3 Var. of Var. of Var. of 
2p iPPiSne.| R.A. | Apparent F Riche Aseen- | Re A. | A t 
jak in| oats | | Asie) ece iin | fo | ae 
; ae 
$ Neon. A} Noon. | Noon.| Noon. 
{ 
| hm “s hm =s 8 7 fF h m 
B22 32 §4.33 | +2.278 |-10 6 53.3 | +13.20 2 S70 1/23 023.40| +2.126 |-7 23 50.3 22 22.5 
2 2233.48.96) 2.276 | 10 136.3} 13.21] 23 54.0] 2 |23 114.32] 2-128] 7 18 42.5] 12.81 [22 19.4 
3 | 22 3443-54; 3.273| 9 5619.0; 33.22} 93 cr.of 3 |23 2 5-05] 2-10] 7 13 35.5| 12.7722 16.3 
¢ (2235 38.06) 2.271} 95% 1.5] 13.23] 23 48.0) 4 |23 255-58] 2-102) 7 829.4] 12.73 2213.2 
§ | 22 3632.53] 2.268| 9 4543.8) 13.24 2344.9] 5 |23 345-91| 2-004| 7 3 24.3] 12.69 |22 10.1 
| 
0 | 22 37 26.93 | +2.265 |— 9 4025.9] +13.24 | 23 41.91 6 | 23 436.05] +2.085 |-6 58 20.2 | +12.65 [22 7.0 
7 |223821.26) 2.06¢! 935 7.9] 13.25 |23 38.98 7 (23 525.98| 2.076| 6 5317.0] 12.61 |22 3.9 
8 122 3915-52| 2.259| 92949.8| 13.25 | 2335.8] 8 (23 615.71] 2.067} 6 48 14.9| 12.57/22 0.8 
9 ,2240 9.70, 3.233 | 9 2431.6] 13.26 | 2332.8] 9 123 7 5.22] 2.088 | 6 43 13.9] 12.52 |21 57.6 
O 2241 3.80; 2.252] QO 1913.5] 13.26 | 23 29.79 10 |23 754.51] 2-049! 6 38 14.0] 12.47 |21 54.5 
I 2245 57.81 | +2.248 |— 9 13 55.4] +13.25 23 26.74 11 |23 8 43.58| +2.040 |-6 33 15.4 | +12.42 [21 51.4 
2 224251.72| 2.244| 9 837.4] 13.25 | 2323.71 12 |23 932.42] 2.030/ 6 28 18.0] 12.37 [21 48.3 
3 .2243.45-54] 2-240] 9 319.4| 13.24 | 23 20.6] 13 | 23 1021.02} 2.020) 6 23 21.8 | 12.32 121 45.1 
4° 224439.26) 2.236) 858 1.6) 13.24] 2317.69 14 [2311 9.38] 2.010] 6 18 27.0] 12.26 |21 42.0 
5 22 4532.87] 2.9329 | 85249.0| 13.23 | 2314.61 15 |231157.49] 2.000| 6 13 33.6] 12.20 [21 38.9 
6 |22 46 26.37 | +2.227 |— 847 26.6| +13.22 | 23 11.5] 16 | 23 12 45.35| +1-990 |-6 8 41.6 | 422.14 [21 35.7 
'7'224719.75| 2.222} 842 9.5] 13.21 | 23 8.5917 | 2313 32.95] 1.979| 6 3.51.0] 12.08 [21 32.6 
I$ 224813.01] 2.217 | 83652.7| 13.20/23 5.4918 |231420.30] 1.968] 5 59 1.9| 12.01 [21 29.4 
19 12249 6.15] 2.012] 831 36.2| 13.18/23 2.47 19 12315 7.38] 1-957] 5 54 34.4| 11-95 [21 26.3 
to 12249 §9.16] 2.206] 82620.1| 13.16 | 22 59.3] 20 | 2315 54.19] 1.946| 5 49 28.4 | 11.88 [21 23.1 
1X 22 50 §2.03 | +2.200 |— 821 4.4] +13.14 | 22 56.3] 21 | 23 16.40.73 | +1.934 |-5 44 44.0 | +13.81 |2I 20.0 
12-2251 44.75| 2-194) 815 49.2] 13.12 | 2253.2] 22 |231726.98| 1.922] 5 40 1.3] 11.74 [2116.8 
33 122 §2 37.33] 2-188| 81034.5| 13.10 | 22 50.19 23 |231812.95| x.910] 5 35 20.3] 11.67 [21 13.6 
244 225329.76| 2.182| 8 §20.4| 13.08 | 2247.1] 24 | 23 1858.63] 1.898] 5 30 41.0] 11.60 |21 10.4 
35 (22 5422.04] 2.176{ 8 0 6.8| 13.05 | 2244.0] 25 |231944.01| 1.886] 5 26 3.4{ 11.53 [21 7.2 
2 2255 14.17 | +2.2170 |— 7 54 53.8| +13.03 | 22 40.9] 26 | 23 2029.10| +1.873 |—5 21 27.6 | +12.45 [21 4.0 
27. 2256 6.13] 2.163 | 74941.4] 13.00 | 2237.9] 27 | 23 2113.89| 1.860| 5 16 53.7 | 11.38 |21 0.8 
2% 225657.93| 2-156] 74429.7| 12.97 | 2234.8] 28 | 23 21 58.38] 1.847| 5 12 21.6] 11.30 [2057.6 
29 '22§7 49.56] 2.148] 73918.7| 12.94 | 2231.7] 29 | 2322.42.55] 1-834] 5 7 51-4] 11.22 [2054.4 
10 (22 $8 41.02 2.143 | 734 8.5] 12.91 | 22 28.6] 30 | 23 23.26.41] 1.82r| § 3 23.2] 112.14 [2051.2 
V1 
3 |22 59 32.30 +2.133 |— 7 28 59.0| +12.88 | 22 25.5] 31 | 2324 9.95| +1.808 |-4 58 56.9 | +11.06 |20 48.0 
32 [23 023.40] +2.226 |— 7 23 50.3 | +12.84 | 22 22.5] 32 | 23 24 53.17| +1.794 |-4 54 32.6 | +10.97 |2044.8 
Day of the Month. 
Semidiameter. . . | 16.16 | 16.36] 16.59 | 16.86 
Horizontal Parallax) 1.51] 1.53] 1.55] 1.58 





—- 








Nors.—The sign + prefixed to the hourly change of declination indicates that south declinations are decreasing. 


a. 
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| Day of Month. 


wm & Ww HN 


oD ON a 


a 


12 
13 
14 
15 


16 
17 
18 
19 
20 


aI 
22 
23 
24 
25 


26 
27 
28 
29 
30 


31 
32 





2324 9.95 
23 24 §3-17 
23 25 36.06 
23 26 18.62 
2327 0.84 


2327 42.71 
23 28 24.23 
2329 5.40 
23 29 46.20 
23 3026.64 


2331 6.70 
23 31 46.38 
23 32 25.67 
2333 4.58 
23 33 43-09 


23 3421.19 
23 34 58.88 
23 35 36.15 
23 3613.01 
23 36.49.44 


23 37 25-44 
2338 1.00 
23 38 36.12 
23 39 10.80 


23 39 45-02 


23 40 18.79 
23 40 52.09 
23 41 24.93 
23 41 $7-29 
23 42 29.18 


2343 0.58 
23 43 31-49 


Day of the Month. 


Semidiameter 


Horizontal Parallax .... 





eo *e «© «© @ 


—4 58 56.9 
4 54 32.6 
4 §0 10.3 
4 45 50.1 
4 41 32.1 


—4 37 16.2 
433 2.6 
4 28 51.2 
4 24 42.2 
4 20 35-5 


—4 16 31.2 
4 12 29.4 
4 8 30.1 
4 4333 
4 0 39.1 


—3 56 47.6 
3 52 58.8 
3 49 12.7 
3 45 29.3 
3 41 48.7 


—3 38 11.0 
3 34 36.1 
33% 4.1 
3 27 35-1 
3 24 9.0 


-3 20 46.0 
3 17 26.0 
314 9-1 
3 10 $53 
3 7 44-7 


—3 4 37:3 
-3 I 33.2 


” 


1.61 


JUPITER, 1915. 
GREENWICH MEAN TIME. 


Var. of 


for: 
Hour. 





Noon. 





ee 
+11.06 
10.97 
10.89 
10.80 


10.71 


+10.61 
10.52 
10.42 
10.32 


10.22 


+10.12 
10.02 
9.92 
9.81 
9-70 


+ 9.59 
9.48 
9.36 
9-25 
9.33 


+ 9.01 
8.89 
8.77 
8.65 
8.52 


+ 8.40 
8.47 
8.14 
8.or 
7.87 


+ 7.74 
+ 7.60 


hm 

20 48.0 
20 44.8 
20 41.6 
20 38.4 
20 35.1 


20 31.9 
20 28.6 
2025.4 
20 22.1 
20 18.9 


2015.6 
20 12.3 
20 9.0 
20 5.7 
20 2.4 


19 59.1 
19 55.8 
19 52.5 
19 49.2 
19 45.8 


19 42.5 
19 39.1 
19 35.8 
19 32.4 
19 29.1 


19 25.7 
19 22.3 
19 18.9 
1915.5 
19 12.1 


19 8.7 
IQ 5.2 


16th. | 24th. 





” 


1.64 


ow 





hm 5s 8 nd 
I | 23 43 31.49| +z.277 1-3 I 33-2 
2/2344 I.9%| 1.256} 2 58 32.4 
3 123 4431.82] 1.235] 2 55 34-9 
412345 1.23] 1.224] 2 52 40.8 
5 |23 4530.12] 1.192 | 2 49 50.1 
6 | 23 45 58.49 | +z.t90 |-2 47 2.9 
7 123 46 26.33| 1.248] 2 44 19.2 
8 | 23 4653.64] 1.1296} 2 41 39.1 
9 | 23.47 20.40] 1.r03| 239 2.6 
10 | 23 47 46.61] 1.080| 2 36 29.8 
Ir | 23 48 12.26] +1.057 |-2 34 0.8 
12 | 23 4837.35] 1.034) 2 31 35-5 
13 12349 1.88] 1.010] 2 29 14.0 
14 J 23 49 25.83] 0.986 | 2 26 56.3 
15 12349 49.20| 0.962] 2 24 42.4 
16 | 23 50 11.99} +0.938 |—2 22 32.5 
17 | 23 5034.19| 0.923] 2 20 20.5 
18 1235055.79} 0.888 | 2 18 24.5 
19 | 2351 16.79] 0.863 | 2 16 26.4 
20 | 23 51 37.18| 0.838 | 2 14 32.4 
21 | 23 5% 56.96] +o.82 |—2 12 42.5 
22 |235216.12] 0.78 | 2 10 56.6 
23 | 23 52 34.66| 0.760] 2 9 14.9 
24 | 23 52 52-57] 9-734] 2 7 37-3 
25 |2353 9.85] 0.707/ 2 6 3.9 
26 | 23 53 26.50] +0.680 |-2 4 34.6 
27 | 2353 42.52| 0.653}; 2 3 9.6 
28 | 23 5357.89] 0.626] 2 1 48.9 
29 | 23 5412.61] 0.599] 2 © 32.5 
30 | 23 5426.67] 0.572] ¥ 59 20.4 
31 | 23 $440.07 | +o.s44 |—-1 §8 12.7 | +2.73 
32 | 23 54 52.81 | +o.516 |-1 §7 9.4] +2.55 
Day of the Month. Ast. 9th. 





17.16 | 17.50 | 17.87 | Semidiameter. . . 


1.67 | Horizontal Paralle 
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JULY. 
| Rieke eee Wala t 
ne Ascen-| ory | Declinatio 
Noon. Noon. Noon. 
bh m 8 8 e é o 
23 54 40.07 | +0.s44 |—1 58 12.7 
23 5452.81] 0.516] 157 9.4 
2355 4.88) 0.488] 1 56 10.5 
2355 16.27] 0.460] I 55 16.9 
23§526.97| 0.43: | I 54 26.1 
23 55 36.98 | +0.903 |-I 53 40.7 
2355 40.31] 0.374] 1 52 59.8 
23 55 54-94) 9-345} I 52 23-5 
2356 2.87| 0.316] 1 5 51.7 
23 5610.10] 0.287] I 51 24.5 
23 §6 16.62 | +o.257 |-1 §1 2.0 
23 5622.43] 0.228] I 50 44.2 
23 5627.52] 0.198] I 50 31.1 
23 5631.89} 0.168! 1 50 22.6 
23 5635.55| 0.138] 1 50 18.8 
23 56 38.50] +o.108 |-1 50 19.6 
23 §6 40.73| 0.078] I 50 25.1 
23 56.42.23] 0.048! I 50 35.3 
23 §6 43.02 | +0.018 | I 50 50.1 
23 56 43.09| -0.012 | I 51 9.5 
23 §6 42.44| -0.042 |—I §I 33.5 
2356.41.07] 0.072| I 52 2.2 
23 56 38.98] 0.102 | I 52 35.5 
23 56 36.17| 0.132] I 53 13.4 
23 56 32.64] 0.162] I 53 55.9 
23 56 28.39 | 0.192 |-I 54 42.9 
23 56 23.43| 0.222] I 55 34.5 
23 5617.76] 0.252 | 1 56 30.7 
23 5611.37] 0.28] © 57 31.4 
2356 4.27| 0.312|/ 1 58 36.6 








23 55 56.46 | -0.s4x |-1 59 46.3 
23 55 47-94| -0.370 |—2 IX 0.5 


+1.80 
1.6% 
1.42 
1.23 
1.04 


+0.84 
0.65 
0.45 
0.26 
+0.06 


0.13 
0.33 
0.52 
0.972 
0.91 


1.10 
1.29 
1.48 
x .68 
1.87 


—2.06 
2.25 
2.44 
2.63 
2.84 


3.00 
3.19 


| cee | cee | ee 


Semidiameter.. . 








Horizontal Parallax 


AUGUST. 

g A rent Var. of 

E [Right Ascen-| HA: | Apparent 
a sion. Hour. 

hd —___ 

A Noon. Noon. Noon. 

h m 8 | 8 e , ow 

I |} 23 5§ 47. 94) 0.370 |-2 I 0.5 
2 123 5538.72, 0.399] 2 2 19.1 
3 123 55 28. 2 0.428 | 2 3 42.2 
4 123 5518.18] o.457| 2 5 9.6 
5 12355 6.86] 0.486] 2 6 41.4 
6 | 23 54 54.86] -0.sr4|—2 817.5 
7 | 23 5442-17] 0.842] 2 9 57.9 
8 | 23 5428.81] o.s70| 2 II 42.4 
9 |23 5414.79] 0.598] 2 13 31.1 
IO |23 54 O.II| 0.625] 2 15 23.8 
Il | 23 53 44.77| —0.6s2 |—2 17 20.6 
12 | 23 53 28.79] 0.679] 2 19 21.3 
I3 | 23 5312.17] 0.705 | 2 21 25.9 
14 | 23 52 54.93| 0.731] 2 23 34.2 
1§ | 23 52 37.08| 0.756] 2 25 46.2 
16 | 23 52 18.63 | -o.78 |-2 28 1.8 
17 |23 5159.59] 0.805 | 2 30 21.0 
18 | 23 51 39.97| 0.829 | 2 32 43.6 
IQ | 23 5119.79| 0.852] 235 9.6 
20 | 23 5059.06] 0.875 | 2 37 38.8 
21 | 23 5037.80] —0.897 |-2 40 II.I 
22 |235016.01/ 0.919| 2 42 46.5 
23 |23 49 53-71] 0.940] 2 45 24.8 
24 | 2349 30.91] 0.960| 2 48 6.0 
25 12349 7.63] 0.98] 2 50 50.0 
26 | 23 48 43.89| -0.999 |-2 53 36.6 
27 |23 4819.69] 1.017] 2 56 25.7 
28 | 23 47 55.05| 1.035] 2 59 17.3 
29 |234729.99| 1.052] 3 2 11.2 
3° |2347 4-52) 1.069) 3 5 7-4 
31 | 23 46 38.66] —1.085 |-3 8 5.7 
32 | 23 4612.44] —1.100 |-3 IE 5.9 

Day of the Month. 4th. 


2.12 


Merid- 


- jian Pas- 


Noon. 


0 
3-19 
3-37 
3-55 
3-73 
3-92 


4.09 
4-27 
4.44 
4.61 
4.78 


4-95 
s.1t 
5.27 
5.42 
5-87 


—§.72 
5.87 
6.01 
6.15 
6.28 


6.41 
6.53 
6.65 
6.77 
6.88 


7.10 
7.20 
7.29 
7.38 


7-47 
—7-55 


22.28 | 22.73 | 23.12 
2.08 


2.16 


sage. 








23.43 
2.19 





— indicates that south declinations are 


sign Noty.—The sign + prefixed to the hourly change of declination indicates that south declinations are decreasing; the 
are increasing. 
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SEPTEMBER. 

Var. of | Var. of 

R.A. | Apparent | Decl. 
for: | Declination.| for: | Merid- 
Hour. Hour. | jan Pas- 

sage. 

Noon. Noon. Noon. 
8 e é ” ” h m 
I [23 4612.44 | —1.100 1-3 II §.9 | —7-5s |13 5.6 
2 |234545.86/ 1.114] 314 7.9] 7.62 |13 1.2 
3 1234518.95| 1.128] 317 11.7 | 7.69 |12 56.8 
4 1234451.73| x-14r | 3 2017.0] 7.75 [1252.4 
5 123 4424.20| 1.153 | 3 23 23.8] 7.8: |12 48.0 
6 | 23 43 56.39 | —1.164 |-3 26 31.9 | —7.86 | 12 43.6 
7 123 43 28.33| 1.174] 3.29 41.2 | 7-91 | 1239.2 
8 12343 0.04] 1.183 | 3 32 51-5] 7-95 | 1234.8 
9 123 42 31.54| z.191 | 3 36 2.6] 7.98 | 1230.4 
Io [2342 2.85] 1.198] 3 39 14.5 | 8.00 | 1226.0 
II |23 41 33-99 | —1-204 |-3 42 26.9 | —8.02 | 12 21.6 
12 12341 4.99] 1.210] 3 45 39.7 | 8.03 | 1217.2 
13 |23 4035.87| 1.215 | 3 48 52.7 | 8.04 [1212.8 
14 |2340 6.65/] 1.218! 352 5.8] 8.04 |12 8.3 
15 |23 3937.36] r.22r| 3.55 18.8] 8.04 |12 3.9 
16 | 2339 8.02 | —1.223 |-3 58 31.6 | —8.03 | 11 59.5 
I7 123 3838.64] 1.2% | 4 144.2] 8.or |I1 55.1 
18 |}2338 9.26| 1.2241 4 456.13 | 7-99 | II 50.7 
19 123 3739-89] 1.223| 4 8 7.5 | 7.96 |11 46.3 
20 |233710.55| x.921] 411 18.4] 7.92 | 1141.9 
aI |23 3641.27 | —1.218 |-4 14 27.7 | —7-88 | 11 37.4 
22 [23 3612.07] 1.214] 417 36.3] 7.83 | 11 33.0 
23 |233542.97| 1-209] 4 20 43.7] 7.78 {11 28.6 
24 123 3513-99| 1.204] 423 49.8] 7.72 | 1124.2 
25 |233445-15] 1.198] 426 54.4 | 7.66 | 1119.8 
26 | 23 34.16.48 | —:.19: |-4 29 §7.5 | —7-s9 | 1215.4 
27 |233347-99| 1-183] 432 §8.8]| 7.52 | 1111.0 
28 |233319.71| 3-174] 435 58.2] 7-44 |1r 6.6 
29 [2332 51.66| 1.164] 4 3855.7] 7.35 |r 2.2 
30 | 23 3223.85] 41.153] 441 51.1 | 7.96 [1057.8 
31 | 23 31 56.30] —z.343 |—4 44 44.2 | —7.17 [1053.4 
32 |23 31 29.05 | —1.129 |—4 47 35.0 | —7.07 | 10 49.0 
29th. 





Semidiameter ... 
Horizontal Parallax 





ow a 





23.64 | 23-75 | 23-74 | 23.62 


2.21 


OCTOBER. 
; Var. of 
Apperent 
R. A. | Apparent 
t Ascen- 5 

E Right As fers Declination. 
8 — 

» fa 

A Noon. Noon. Noon. 

h m 8 8 e o oe 

1 | 23 31 56.30] —1.141 |-4 44 44.2 
2 [23 3129.05] 1.129 | 4 47 35.0 
3.12331 2.1] 1.116) 4 §0 23.3 
4 ]23 3035.51] x.102] 4 53 8.9 
5 [2330 9-25] 1-087] 4 55 51.8 
6 | 23 29 43.36 | —1.071 |-4 58 31.8 
7 |232917.87| 1.054] 5 1 8.7 
8 12328 52.79] 1.036] 5 3 42.5 
9 }232828.15} 1.018] 5 6 13.1 
10 [2328 3.96] 0.999! 5 840.3 
Il | 23 27 40.23 |—0.979 |-§ II 4.1 
12 |232716.99| 0.958 | § 13 24.3 
13 |232654.25| 0.937] 5 15 40.9 
14 |23 2632.02] o.915 | § 17 53.7 
15 |23 2610.33] 0.892] 5 20 2.7 
16 | 23 25 49.21 | —0.869 |-5 22 7.7 
17 12325 28.65| 0.845 | 5 24 8.7 
18 12325 8.67| 0.821 | 5 26 5.6 
IQ }232449.27| 0.796] § 27 58.4 
20 | 23 24 30.47] 0-771 | § 29 47.0 
21 | 23 2412.28|—0.745 |-§ 31 31.3 
22 |23 2354.72] 0.719] § 33 11-3 
23 | 23 23 37.80| 0.692| 5 34 46.9 
24 |232321.52] 0.665 | 5 36 18.2 
25 |2323 5-90] °-637| 5 37 45-0 
26 | 23 22 50.94 | —0.609 |-§5 39 7.2 
27 |23 22 36.66| 0.58 | 5 40 24.9 
28 | 23 2223.06] 0.ss2| 5 41 38.0 
29 |232210.16] 0.523] 5 42 46.4 
30 12321 57.96] 0.494] § 43 50.2 
31 |23 2x 46.46 | —0.464 |-5 44 49.2 
32 |23 21 35.67 | 0.434 |-5 45 43-4 

Day of the Month. %th. | 16th. 
Semidiameter . . . | 23.39 | 23.06 


Horizontal Parallax} 2.19 





Norsz.—The sign — indicates south declinations. 


2.16 


| Var. of 


fort 
Hour. 





Noon. 


oe 
—7 37 
7-07 
6.96 
6.85 
6.73 


—6.61 
6.48 
6.35 
6.2% 
6.07 


—§ .92 
$-77 
5-6 
$-45 
$-29 


—§ -13 
4-96 
4.79 
4-62 
4-44 


—4.26 
4.08 
3-8 
3-71 
3-$3 


3-33 
3-34 
2.95 
2.75 
2.56 


—2.36 
—2.16 


” 


22.66 
2.12 


+ 


Mend- 
tan Pas 
sage. 





bm 
10 53-4 
10 49.0 
1044.7 
10 40.3 
10 35.9 


10 31.6 
10 27.2 
10 22.9 
10 18.5 
10 14.2 


to 98 
IO §.5 
10 1.3 
9 56.9 
9 52.6 


9 48.3 
9 44-1 
9 398 
9 35-6 
9 31.3 


927.1 
9 22.9 
918.7 
9 14.5 
9 10.3 


9 6.1 
g 2.0 
857.8 
8 53-7 
849.6. 





845.5. 
841-4 


Sist. 


ae 
22.19) 
2.07 
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NOVEMBER. DECEMBER. 
Var. of Var. of | ; Var. of Var. of 
R.A. pipparent Deel | € | RAppuent, R.A Ap Dec. 
four. Hour. jian'Pas| 2 | 8% | our. Hour. | ian Pos 
——__| sage. | 3 —___| sage. 
Noon. Noon. Noon. A Noon. Noon. Noon. Noon. 
8 e °@ oe oe b m h m 8 8 e é op oe h m 
23 21 35-67 | 0-434 |-5 45 43-4 | —2.16 | 8 41.4] 1 [23.22 1.66] +0.504 |—-5 34 54.0 | +3.90 | 6 43.9 
2321.25.61] 0.404 | 5 46 32.8| 1.96 | 8 37.3] 2 [2322.14.11] 0.534 | 5 33 18.2] 4.09 | 6 40.2 
2321 16.28| 0.374] 5 4717-4| 1.76 | 833.2] 3 [23 2227.29] 0.564| 5 31 37-7| 4.28 | 6 36.5 
2321 7-69] 0.343] 5 4757-1] 1.53 |8 29.1] 4 [2322.41.18] 0.594 | 5 29 52.7| 4.47 | 6 32.8 
23 20 §9.83] 0.312 | § 48 31.9| 1.35 | 825.1] § [2322.55.78] 0.603] 528 3.2| 4.66 | 6 29.1 
23 20 52.72 | —0.28: |-5 49 1.8 | —3.14 | 8 21.0] 6 | 23 23 11.09] +0.652 |-5 26 9.2 | +4.84 | 6.25.4 
23 20 46.36| 0.250] 5 49 26.8] 0.94 | 817.0] 7 | 2323 27.09| 0.68: | 5 24 10.8] 5.03 | 6 21.8 
2320 40.76| 0.218| 5 49 46.8] 0.73 | 8 13.0] 8 | 2323.43.79] 0.710] 5 22 8.0] 5.21 | 618.1 
}23 2035.92] 0.187] § 50 1.8] 0.52 |8 9.0] 9 12324 1.18] 0.738] 520 0.8] 5.39 | 614.5 
| |23 2031.85] oss} § 5011.8] 0.31 |8 5.0] 10 | 23 2419.26] 0.767] 5 17 49.3| 5-87 | 610.8 
—o.1a3 |-§ §0 16.9 | -o.1r | 8 L.0f 11 | 23 24 38.02 | 40.795 |-5 15 33.5 | +s-75 |6 7.2 
o.o9r | § 5017.0 | +o0.10 | 7 §7-O] 12 | 232457.44| 0.823 | 5 13 13-5] 5.92 16 3.6 
| [23 2024.22| 0.089 | § 50 12.1} 0.30 | 7 53-C] 13 | 23 2517.53] 0-851 | 5 10 49.3| 6.10 |6 0.0 
| |23 2023.20|—0.027 | § 50 2.3] o.s: | 749.117 14 | 2325 38.27| 0.878] 5 820.9] 6.27 | § 56.4 
} 123 20 22.95 | to.00s | § 49 47-5] 0.71 | 745-1 1 15 12325 59.66| 0.905] 5 5 48.5] 6.44 5 5 52.8 
) |23 20 23.47 | +0.038 |-5 49 27.8 | +o.92 | 7 41.2 | 16 | 23 2621.69] +0.931 |-5 3 12.0 | +6.61 | 5 49.3 
| [23 2024.75] 0.069| § 49 3-2] 1.12 | 7 37-3917 |23 2644.36] 0.95715 031.5] 6.77 | 5 45.7 
$123 2026.79| 0.100] 5 48 33.7 | 1.33 | 7 33-4118 (2327 7.65] 0.983| 457 .47.0| 6.93 | 5 42.2 
) 123 2029.59] 0.132] 5 47 59-3] 1-53 | 7 29-5719 |23 2731.56] 1.009] 4 54 58.7] 7.09 | 5 38.6 
2 |23 2033.15] 0.163 | § 47 20.1] 1.74 | 7 25.79 20 | 2327 56.08] 1.034] 452 6.5] 7.25 | 5 35.2 
t 123 2037.47 | +0.194 |-§ 46 36.1 | +1.94 | 7 21.8] 21 | 23 2821.20] +1.059 |-4 49 10.5 | +7-4: | 5 31.6 
2 |23 2042.54} 0.2236| 5 45 47.2 | 2.14 | 7 18.0] 22 | 2328 46.93| 1.08] 4 4610.7] 7.57 | 5 28.1 
3 123 2048.37| 0.287] 5 4453-5] 2.34 | 7 14.21 23 | 23 2913.25] 1.109 | 443 7-1 | 7-73 | 5 24.6 
4 $2320 54.95| 0.289] 5 43 §5.0| 2.53 | 7 10.4] 24 |232940.15| 3.133] 439 59.8| 7.88 ' 5 21.1 
§ }2321 2.26) 0.320] 5 42 51.8] 3.73 | 7 6.6925 |2330 7.63] 1.157] 4 3648.9] 8.03 | 517.7 
6 |23 21 10.32 | +0.351 |-5 41 43.9 | +2.93 | 7 2-8] 26 | 23 3035.67 | +1.181 |-4 33 34.4 | $8.18 | 5 14.2 
17 12321 19.12| 0.38% | § 40 31.3| 3.13 | 6 59.0] 27 |2331 4.28| 1.204] 4 3016.3] 8.33 ! 5 10.8 
8 |2391 28.66| 0.413 | 5 39 14.0| 3.32 | 6 55.2 | 28 | 23 31 33.45| 1.227] 426 54.6] 8.47 5 7.3 
'9 123 21 38.93] 0.443 | 5 37 52.0] 3.52 | 6 51.4 29 [2332 3.17] 3.250] 4 2329.5] 8.62 | 5 3.9 
}0 | 2321 49.93] 0-474] 5 36 25.3] 3.21 | 6 47.71 30 | 23 32 33-44] 1-272] 420 0.9 5 0.4 
§1 12322 1.66) +o.904 |-5 34 $4.0 | +3.90 | 6 43.91 31 12333 4.25| +1.295 |-4 16 28.9 | +8.90 | 4 57-0 
§2 123 22 14.11 | +0.534 [-5 33 18.2 | +4.09 | 6 40.2 | 32 | 23 33 35-59 | +1-317 |-4 1253.5 | +9.04 | 4 53-6 
Day of Month. 26th. | 84th. 
Semidiam. | 20.06] 19.53 19.03] 18.56| 18.13 
Hor. Par. . | 1.88] 1.83 1.78 1.74 | 1.70 








om ~ 


tions are increasing. 


Nora.—The sign + prefixed to the hourly change of declination indicates that south declinations are decreasing; the 
indicates that south declina 
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JANUARY. 





| Day of Month. 























hm =s hm 
I] § 51 7.53 | 0.863 (+22 18 51.5| +o.14 | 11 8.9 
2 | § 5046.89] 0.857] 221854.8] 0.14 | rx 4.6 
3] 5 5026.39] 0.851} 221858.2] o.x4 [II 0.4 
4/550 6.05| 0.844) 2219 1.5] 0.24 | 1056.1 
§ | 5 49 45.88] 0.837] 2219 4.9| 0.14 | 1051.8 
6 | 5 49 25.88 | -0.829 |+22 19 8.3] +o.14 | 1047.6 
71549 6.08] 0.821] 221911.7| 0.14 | 1043.3 
8 | 5 48 46.48 | 0.812) 221915.2| 0.15 | 1039.1 
9 | 5 48 27.09| 0.83 | 221918.7] o.25 | 1034.8 
10 | 5 48 7.93| 0.794] 221922.3] o.rs | 1030.6 
II | § 47 49.01 | —0.78 |+22 19 25.9| +o.15 | 1026.3 
12 | § 47 30.33} 0.773 | 221929.6| 0.16 | 1022.1 
13 | 5 47 11.90] 0.762] 2219 33.4] 0.16 | 1017.8 
14 | 5 46 53.75] 0.781 | 2219 37.2] 0.16 | 1013.6 
15 | 5 46 35.88] 0.739] 221941%.1] 0.17 | 10 9.4 
16 | 5 46 18.29 | —0.726 |+22 19 45.2] +o.17 | 10 5.2 
171546 1.0%] 0.714} 221949.3] 0.17 | 10 0.9 
18 | § 45 44.04] 0.701 | 221953.5| 0.18 | 956.7 
IQ | § 45 27-39 | 0.687} 221957.8| 0.18 | 952.5 
20 | § 45 I1.07| 0.673 | 2220 2.3] 0.19 | 9 48.3 
21 | 5 44 55.08 | —0.6s9 |+22 20 6.8] +o.19 | 9 44.1 
22 | 5 44 39-45| 0.644] 222011.5| 0.20 | 940.0 
23 | 5 4424.17] 0.629 | 222016.3/ 0.20 | 935.8 
241544 9.25] 0.614] 222021.2] 0.21 | 9 31.6 
25 | § 43 54-70] 0.598 | 222026.3] 0.22 | 927.4 
26 | 5 43 40.53 | —0.583 |+22 2031.5] +o.22 | 9 23.3 
27 | 5 43 26.74] 0.566] 222036.9| 0.23 | 919.1 
28 | 5 43 13.34| 0.sso| 222042.5| 0.23 | 914.9 
29 | 543 0.34] 0.533 | 222048.2| 0.24 | 910.8 
3° | 5 42 47.74] 0.516] 222054.0] 0.25 | g 6.7 
31 | 5 42 35-55 | 0.499 |+22 21 0.1| +0.26 | g 2.5 
32 | § 42 23.77 8 58.4 
Day of the Mosth. Sth. | 17th. | 25th. 
Semidiameter .. . 62} 9.58] 9. . 
Horizontal Parallax | 1.09| r.09| 1.08| roy 


SATURN, 1915. 
GREENWICH MEAN TIME. 












FEBRUARY. 
J. 
8 
A 
S 
Z 
hm “5s 
1 | 5 42 23.77 | -o.482 [+2221 6.4] +0.36 
2 | 5 42 12.42] 0.464] 2221312.8] 0.27 
31542 1.48! 0.447] 2221 19.4| 0.28 
415 41 50.98] 0.429 | 2221 26.3] 0.29 
§ 1 § 4% 40.91 | 0.410 | 22 2133-3) ©o-30 
6 | 5 41 31.28 | —0.392 | +22 21 40.6| +0.3: | 8 3 
71541 22.10] 0.373] 2221 48.0} 0.32 | 8 
8 | 5 41 13.37] 0.354 | 222155.7| 0.33 | 8 
91541 5.09] 0.335] 2222 3.6] o.33 | 8a 
10 | § 40 57.27 | 0.316] 222211.8] 0.34 | 82 
II | § 40 49.92 | —0.297 |+22 22 20.1{ +o0.35 | 8 
12 | § 40 43.03 | 0.277] 222228.8] 0.36 | 8 
13 | 5 40 36.62] 0.257 | 2222 37.6 8 
14 | § 40 30.68| 0.238 | 2222 46.7 8 
I§ | 5 4025.21| 0.238] 2222 56.0 8 
16 | 5 40 20.23 | —o.198 |+22 23 5.6 
17 | § 4015.73 | 0.377] 222315.4 
18 | § 4011.72] 0o.t57| 2223 25.4 
19 | 5 40 8.19] 0.137] 2223 35-7 
201540 5.15] 0.116] 2223 46.2 
21 | § 40 2.60 | —0.096 |+22 23 56.9 
221540 0.54] 0.076| 2224 7.9 
23 | 5 39 58.96] 0.055] 2224 19.1 
24 | 5 39 57-88] 0.035} 2224 30.6 
25 | 5 39 57-28 | -0.oz4 | 2224 42.3 
26 | 5 39 57.18 | +o.007 |+22 24 54.2 
27 1539 57.56| 0.027] 2225 6.3 
28 | 5 39 58.43 | 0.047 | 2225 18.7 
29 | 5 39 59-79 | 9.067 | 2225 31.3 
391540 1.64] 0.087| 2225 44.1 
31.15 40 3.97 | +0.r07 [+22 25 57.1 
32 | § 40 6.79 | +0.127 [+22 26 10.3 
Day of the Month. 2d. | 10th. | 18th. 
Semidiameter.. . 32] 9. . . 
Horizontal Parallax 7 26 1.05 703 1.04 





Nors.—The sign + indicates north declinations, 














SATURN, 1915. 


GREENWICH MEAN TIME. 











7 2.1 
6 58.2 
6 54.3 
6 50.5 


6 46.6 
6 42.7 
6 38.9 
6 35.0 
6 31.2 


6 27.4 
6 23.6 
6 19.7 
6 15.9 
6 12.1 


6 8.4 
6 4.6 
6 0.8 
5 57-0 
5 53-3 


5 49-5 
§ 45.8 
§ 42.1 
5 38.3 
§ 34.6 


5 30-9 
§ 27.2 
5 23-5 
§ 19.8 
5 16.1 


5 12.4 
5 8.8 


80th. 


MARCH 
| 

| Apparent Ver of A Vas. of 

pparent | Decl. 

| Right Ascen-| for 1 | Declination. | for 1 

7 Hour. 

: Noon. Noon. Noon. Noon. 
c m s 8 e ¢ 0 oe 
{339 59-79 | +o-067 |+22 25 31.3] +0.s3 

1{5 40 1.64] 0.087] 222544.1| 0.54 

| § 49 3-97 | ©-t07 | 222§57.1| 0.55 

:' 540 6.79] 0.227| 2226 10.3| 0.56 

| § 40 £0.09] 0.148 | 22 2623.8] 0.57 

1+ § 40 13.87 | +0.168 [+29 26 37.5! +0.57 

115 40 18.14] 0.188] 222651.3| 0.58 

|| § 40 22.89 | 0.208 | 2227 5.4] 0.59 

)' § 40 28.13] 0.228 | 222719.7| 0.60 

| 5 40 33-84 | 0.248 | 2227 34.1] 0.61 
| 

1 5 40 40.03 | +0.268 |+22 27 48.7| +0.61 

§ 40 46.70] 0.288} 2228 3.5} 0.62 
| 5 40 53-84] 0.308 | 222818.5| 0.63 

}'§ 4r 1.46] 0.327 | 2228 33.6] 0.63 

| 5 4I 9-55} 0-347 | 222848.9| 0.64 
| 

§ 41 18.11 | +0.366 |+22 29 4.4] +0.6s 
§ 41 27-14] 0.386 | 222919.9] 0.65 

515 41 36.63 | 0.95 | 2229 35.6] 0.66 

) | 5 41 46.58 | 0.424 | 222951.4| 0.66 

>'5 4r 56.99] 0.443 | 2230 7.3] 0.67 

515 42 7-86 | +0.462 | +22 3023.4] +0.67 

B15 42 19.17] 0.481 | 22 3039.5] 0.67 

Bi 5.42 30.93} 0.499] 223055.7| 0.68 

815 42 43-14] 0.518 | 223112.0| 0.68 

5 | § 42 55.78] 0.536} 22 3128.3] 0.68 

6:5 43 8.86 | +0.554 |+22 31 44.7} +0.68 

7 } § 43 22.36] 0.572 | 2232 1.2] 0.69 

§ 43 36.30] 0.58 | 22 3217.7] 0.69 
§ 43 50.66 | 0.607 | 22 32 34.2| 0.69 

© § 44 5-43 | 0-634 | 223250.7| 0.69 

1 | § 44 20.62 | +0.642 |+22 33 7.3 | +0.69 

2: § 44 36.23 | +0.6s9 |+22 33 23.8) +0.69 
Dey of the Month. @th. | 14th. | 22d. 

id ” ” 


“weinidiameter ... 
Horizontal Parallax 


” 


8.83} 8.69] 8.57] 8.44 


1.00] 0.99 


0.97 


0.96 

















171 
APRIL 
: Ei! | aspamne | YE 

4 Right Ascen- for: Declination. for: | Merid- 
our, , Hour. | ian Pas 

3 _ sage. 

A Noon. Noon. Noon. Noon. 

hm —°s s o 7 ” hm 
I | 5 44 36.23 | +0.6s9 [+22 33 23.8] +o.69 | 5 8.8 
2 | 5 44 52.23 | 0.675 | 223340.4| 0.69 | 5 5.1 
31545 8.64] 0.692 | 223356.9] 0.69 | 5 1.4 
41545 25.46] 0.209 | 22 3413.4] 0.69 | 4 57.8 
§ 15 45 42.66| 0.725 | 223429.9| 0.69 | 4 54-5 
61546 0.26 | +0.74: |+22 34 46.4] +0.68 | 4 50.5 
715 46 18.25] 0.758 | 2235 2.8] 0.68 | 4 46.9 
8 | 5 46 36.63 | 0.774) 223519.1| 0.68 | 4 43.2 
9 | 5 46 55.39] 0.78 | 2235 35-3] 0-67 | 439.6 
10 | 5 47 14.52] 0.85 | 223551.5| 0.67 | 4 36.0 
Il | 5 47 34-03 | +o.821 |+22 36 7.5| +0.67 | 4 32.4 
12 | 5 47 53-90] 0.836 | 22 3623.4| 0.66 | 4 28.8 
13 | 5 4814.15 | 0.851 | 22 3639.3| 0.66 | 425.2 
14 | 5 48 34.75 | 0.866] 223654.9| 0.65 | 4 21.6 
1§ | 5 48 55.70| 0.88: | 223710.5| 0.64 | 4 18.0 
16 | 5 49 17.01 | +o.895 |+22 3725.8] +0.64 | 4 14.5 
17 | 5 49 38-66 | 0.909 | 223741.0] 0.63 | 4 10.9 
18 | 5 50 0.66] 0.923 | 223756.1] 062 | 4 7.3 
19 | § 5022.98 0.937 | 223810.9| 0.6: | 4 3.8 
20 | § 50 45.64 | 0.951 | 223825.6| 0.61 | 4 0.2 
21.1551 8.62 | +0.964 |+22 38 40.0] +0.60 | 3 50.7 
22 | 5 51 31.92 | 0.977 | 22 3854.3] 0o-s9 | 3 53-1 
23 | 551 55-54| 0.990] 2239 8.3] 0.58 | 3 49.6 
24 | § 5219.46) 1.003 | 22 3922.0] 0.57 | 3 46.0 
25 | § 52 43-69| 1.016 | 22 3935.6] 0.56 | 3 42-5 
26 | 5 53 8.22 | +1.028 |+22 39 48.8] to.ss | 3 39.0 
27 | 5 53 33-04] 1.040} 2240 1.8] 0.54 | 3 35:5 
28 | 5 53 58.15 | 1.052] 224014.6} 0.52 | 3 31-9 
29 | 5 §4 23-54| 1.064] 22 4027.0] o.sr | 3 28.4 
30 | § 54 49.22] 1.076 | 224039.2| 0.50 | 3 24.9 
3I | 5 §§ 15.17 | +2.087 |+22 40 51.0] +o.49 | 3 21.4 
32 | 5 55 41.39 | tr.098 [+22 41 2.6| +0.47 | 3 17-9 

Day of the Month. 7th. | 16th. | 28d. 
Semidiameter ...... 8.33 | 8.22| 8.12 
Horizontal Parallax ... | 0.95] 0.93] 0.92 





Norg.—The sign + prefixed to the hourly change of declination indicates that north declinations are increasing. 
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SATURN, 1915. 
GREENWICH MEAN TIME. 







































JUNE. 
. Var. of 
A t 
@ | Rab Ascen- jectination. | for t 
P . > | 
3 So 
> 
A Noon. Noon. Noon. 
h m 8 s e c ” o h m b m s 8 e ’ o oo 
I | 5 55 15-17 | +1.087 |+22 40 51.0] +0.49 | 3 21.4] 3 | 6 10 31.03 | +1.342 |+22 43 45.6| —0.06 
215 55 41.39] 1.098] 2241 2.6] 047 1317.9] 2/611 3.31] 1.347] 2243 43.9] 0.08 
3| 556 7.88] 1.109] 224113.8] 0.46 | 314.4] 3 | 618 35.71 | 1.352 | 224341.7| 0.20 
4 | 5 56 34.63} 1.120] 224124.8] 0.45 | 3 11.0] 41612 8.22] 1.357| 2243 38.9] 0.23 
51557 1.64| 1.131 | 22 4135.3] 0.43 | 3 7-59 5 | 612 40.84] 1.362] 22.43 35.6] 0.25 
6 | § 57 28.90 | +1.141 [+22 41 45.6| +o.42 | 3 4.0] 6 | 6 13 13.57 | +1.366 [+22 43 31.8] 0.47 
71557 56.42] 1.152] 224155.5| 0.40 13 0.5 — 7 | 613 46.40] 1.370] 224327.5] 0.39 
8 | 5 58 24.18 | 1.162 | 2242 §.0| 0.39 | 257.0] 8 | 614 19.33| 1.374] 224322.7| 0.22 
915 5852.18] 1.172 | 224214.1] 0.37 | 2 53-6] 9 | 614 52.36| 1.378] 224317.3| 0-24 
IO | § §9 20.42| 1.181 | 22 4222.9] 0.36 | 2 50.31 10 | 615 25.47] 1.381 | 2243 11.4] 0.26 
Ir | § 59 48.89 | +1.191 |+22 42 31.3| +0.34 | 2 46.7 J rr | 6 15 58.66 | +1.385 [+22 43 4.9] —0.28 
1216 017.58| 1.200] 22 4239.2] 0.32 | 2 43.2 12 | 6 16 31.93 | 1.388 | 224257.9] 0.30 
13 |6 046.50| 1.209| 2242 46.8] 0.31 | 2 39.7913 | 617 §.28] 1.391 | 22.4250.4| 0.33 
14|6 115.63] 1.218! 22.4254.0| 0.29 | 2 36.314 | 617 38.69| 1.394] 224242.3] 0.35 
15 |6 1 44.97| 1.227| 2243 0.7] 0.27 | 2 32.9015 | 618 12.16 | 1.396 | 2242 33.7| 0.37 
16 | 6-2 14.52 | +1.235 |+22 43 7.1| +0.25 | 2 29.4916 | 6 18 45.60 | +1.398 |+22 42 24.6] —0.39 
17 |6 2 44.27| 1.244| 224312.9] 0.24 | 2 26.0917 |619 19.28] 1.400 | 224214.9] 0.43 
18 | 6 3.14.21] 1.252 | 224318.4] 0.22 | 2 22.5918 | 619 52.91 | 1.402] 2242 4.7| 0-48 
19 |6 3 44.34| 1.259] 2243 23.4| 0.20 | 2 19.1] 19 | 6 2026.59} 1.404 | 2241 54.0| 0.46 
2016 414.66] 1.267) 224328.0| 0.18 | 215.7§20/621 0.30! 1.405 | 224142.7| 0.48 
21 |6 445.16 | +1.274 [+22 43 32.0 +0.16 | 2 12.3] 21 | 6 21 34.04 | +1.407 |+22 41 31.0] —0.50 
22|}6 5§ 15.83] 1.281 | 224335.7| 014 | 2 8.8] 22 | 622 7.82] 1.408] 224118.6| 0.52 
23 |6 5 46.67] 1.288 | 22 4338.8] o.12 | 2 5.49 23 | 622 41.61 | 1.409 | 2241 5.8] 0.55 
24|6 617.67| 1.295 | 224341.5] 0.10 | 2 2.01 24 | 6 23 15.43] 1.409 | 22 4052.5] 0.57 
25 |6 6 48.83 | 1.302 | 2243 43.7] 0.08 | 1 58.6] 25 | 6 23 49.26| 1.410] 22 4038.6] o.s9 
26 |6 7 20.15 | +1.308 +22 43 45.5| +0.06 | 1 55.2 | 26 | 6 24 23.10 | +1.410 | +22 4024.2] —o.51 
27 |6 7.51.61] 1.314 | 2243 46.7| 0.04 | 1 51.8] 27 | 6 24 §6.95| 1.411] 2240 9.3] 0.63 
28 |6 823.22] 1.320! 22 4347.5] +0o.02 | 1 48.3 | 28 | 6 25 30.80] 1.411 | 22 3953.9] 0.65 
29 |6 854.97] 1.326| 22 4347.8] 0.00 | 1 44.9129 | 626 4.65] 1.410] 223938.0] 0.67 
30 |6 9 26.86| 1.33: | 22 4347.6] -0.02 | 1 41.5] 30 | 6 26 38.50] 1.410] 223921.5| 0.70 
31 | 6 9g 58.88 | +1.337 |+22 43 46.8] —0.04 | 1 38.19 3x | 6 27 12.34 | +1.410 [+22 39 4.6| —0.72 
32 | 6 10 31.03 | +1.342 |+22 43 45.6] —0.06 | 1 34.79 32 | 6 27 46.16 | +1.409 | +22 38 47.1 | —0.74 
Day of the Month. Ist. Sth. | 17th. | 25th Day of the Month. 
Semidiameter . 8.03] 7.95] 7.89| 7.83] Semidiameter.. . 


Horizontal Parallax | 0.91! 0.90, 0.90! 0.89] Horizontal Parallax 


Notr.—The sign + indicates north declinations. 





SATURN, 1915. 
GREENWICH MEAN TIME. 
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2242.4 


22 32.2 
22 28.8 


JULY. 

. of | Var. of 

Apparent | Roa. | A t | Decl. 

Right Ascen- for: ‘ination. for x 
Hour. Hour. 

I 

Noon. Noon. | Noon. Noon. 

a - _ —_____— 
Ih m 8 e e ” ” 

6 27 12.34 | +1-410 |+22 39 4.6] —0.72 

1627 46.16] 1.909 | 22 3847.1] 0.74 
| | 62819.97 | 1.408 | 223829.2| 0.76 
., 628 53.76] 1-907] 223810.7| 0.78 
; 62927.52] 1.406] 223751.8| 0.80 
11630 £.24 | +1.405 |+22 37 32.4] —0.82 
| 6 30 34.93 | 1-403 | 223712.5] 0.84 
11631 8.59] x.gor | 223652.1! 0.86 
}|6 3142.19] 1.309 | 22 3631.2] 0.88 
| 6 32.15.75] 1.397 | 2236 9.9|/ 0.90 

l 
(| 6 32 49.24 | +1.395 |+22 35 48.1 | —0.92 
t | 6 33 22.68] 1.392 | 22 3525.9] 0.94 
$1633 56.06] 2.389] 2235 3.3] 0.95 
b {6 3429.36] 1.386 | 22 3440.2] 0x97 
51635 2.58] 1.383 | 22 3416.6] 0.99 
5} 6 35 35-73 | +-379 [+22 33 52.7 | —1.01 
1,536 8.79] 1.376 | 22 3328.3] 1.02 
3636.41.76] 1.372 | 2233 3.5] 1.04 
9/637 14.63 | 1-368] 22 3238.3] <.06 
01637 47.41 | 1.364 | 223212.8| 1.07 
T | 6 38 20.08 | +1.359 |+22 31 46.9 | —1.09 
2 | 6 38 52.64] 1.354| 223120.6] 1.10 
3|6 3925.10] 1.350] 22 3053.9| 1.12 
4| 639 57.43 | 1-345 | @23026.9| 1.13 
$|6 4029.64] 1.390 | 222959.5] 1.25 
6/641 1.73 | +1.334 [+22 29 31.8| —1.16 
7 | 941 33.69] 1.329] 2229 3.8] 1.17 
B 1642 5.52] 1.323 | 222835.5] 1.19 
9 | 642 37.22] 1.328] 2228 6.9| 1.20 
p 6 43 8.77 1.312 | 2227 37.9 1.21 
| 6 43 40.18 | +1.306 |+22 27 8.7| —1.22 
3) 6 44.11.44 | +1.299 |+22 26 39.2 | —1.24 
——— 

Day of the Month. | 4th. | 12th. | 20th. 
ee | —_ 
Semidiameter 173 774 of 6 

: wee . . 7.7 
Horizontal Parallax | 0.83] 0.88| 0.88 

Nova.—The sign + prefixed t 

~ indicates that north declinatioas are d 


. 








Semidiameter... 





7.85 
Horizontal Parallax! 0.89 


AUGUST. 
3S | Apparent | V@- of 
§ [Richt Asem | fore | eelnation 
re 
A Noon, Noon, Noon. 
h m 8 ry ° ’ ” 
I | 6 44 11.44 | +1.299 |+22 26 39.2 
2 16 44 42.54] 1.293 | 2226 9.4 
3 | 645 13.48] 1.286 | 2225 39.4 
4 |545 44.26] 1.279] 2225 9.1 
5 | 6 46 14.87] 1.272 | 2224 38.6 
6 | 6 46 45.31 | +1.265 |+22 24 7.8 
7 |6 4715.57 | 1.257] 2223 36.9 
8 | 6 47 45.64| 1.2469] 2223 5.8 
9 | 6 48 15.53] 1.241 | 2222 34.4 
10 | 6 48 45.22 | 1.233 | 2222 2.9 
Ir | 6 49 14.71 | +t.a25 [+22 21 31.3 
12 | 6 49 43-99 | 1.216] 222059.5 
13 | 6 5013.07 | 1.207 | 222027.6 
14 | 6 50 41.93 | 1.198 | 2219 55.6 
15 |6 51 10.58] 1.189 | 2219 23.5 
16 | 6 51 39.00 | +1.179 [+22 18 51.3 
17 |652 7.19| x.170| 22 1819.0 
18 | 6 §2 35.15 | 1.160] 2217 46.7 
19 |653 2.87] 1.150] 221714.3 
20 | 6 53 30.35] 1.140] 221641.9 
21 | 6 53 57.58 | +2.130 |+22 16 9.5 
22 | 6 5424.57] 1.119] 221537.1 
23 | 6 54 51.30] 1.108] 2215 4.7 
24 |6 5517.77] 1.098 | 22 1432.4 
25 | 655 43.98] 1.087] 2214 0.0 
26 1656 9.93 | +1.076 [+22 13 27.7 
27 |6 56 35.61 | 1.064] 2212 55.5 
28 |657 1.01] 1.053| 22 1223.4 
29 1657 26.14] 1.041 | 22 1151.4 
30 | 6 §7 50.98] 1.029] 221119.5 
31 | 6 58 15.53 | +1.01r7 [+22 1047.7 
32 | 6 58 39.79 | +1.005 |+22 10 16.0 
Day of the Month. 


” ” 


7-91 





0.90 


Var. of 
Decl. 
for x 


Merid- 


Hour, ian Pas- 


Noon. 


o 
—1.24 
1.25 
1.26 
1.39 
1.28 


—1.29 
1.29 
1.30 
1.32 


1.32 


—1.32 
1.33 
1.33 
1.34 
1.34 


—1.34 
1.35 
1.35 
1.35 
1.3§ 


1.35 
1.35 
1.35 
1.35 
1.35 


—1.34 
1.34 
1.34 
1.33 
1.33 


—1.32 


—1.32 





hm 
22 5.0 
22 1.6 
21 58.1 
21 54-7 
21 51.3 


21 47-9 
21 44.4 
21 41.0 
21 37.6 
21 34.1 


2I 30.7 
2127.2 
2123.8 
21 20.3 
2116.9 


2113.4 
21 9.9 
21 6.4 
2I 3.0 
20 59-5 


20 56.0 
20 §2.5 
20 49.0 
2045-5 
20 42.0 


20 38.5 
20 35.0 
20 31.5 
2028.0 
2024.5 


20 20.9 
2017.4 





ow” 


7.98 


0.91 


Sth. | 18th. | 2ist. | 29th. 


” 


8.06 
0.92 


the hourly change of declination indicates that north declinations are increasing; the 
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SEPTEMBER. OCTOBER 
r Apparent Var. of Var. of Apparent | Var. of Var. d 
| iby Aecen-| Tec’ | oAiliaton.| Tor | aceaa. |  [RietAmer| Bort" | oeSlaaton. | for | 
i . ' Hour. | ian Pas- Hour Hour. | jan 
> |— _ anil aa sage. | sage 
A | Noex. | Noon.| Noon. | Noon. Noon. | Noon. | Noon. | Noow. 

hm “°s 8 os fo ” h m hm s 5 eof ” ht 
1 | 6 58 39.79 | +1.005 |+22 1016.0] —1.32 | 2017.4] ©] 7 8 7.98 | +0.548 [+21 5654.4] —o.82 /18 28 
21659 3.75] 0.992] 22 944.6] 1.31 [2013.9] 2] 7 820.93] 0.530| 215635.2| 0.79 {1825 
3 | 659 27.40] 0.979] 22 913.3] 1.30 | 2010.3] 3.17 833.44| 0.512] 215616.5| 0.76 [1821 
4 16 59 50.75| 0.966| 22 842.2] 1.29 |20 6.8] 4/7 845.52] 0.494] 2155 58.5| 0.74 | 817. 
517 ©13-78| 0.953] 22 811.3] 1.28 |} 20 3.28 § | 7 857.17] 0.476] 2155 41.2] o.7s {1813 
617 0 36.50 | +o.940 |+22 740.6! —1.27 | 1959.6 6/7 9 8.38 | +0.458 [+21 55 24.5] —0-68 j18 10 
717 ©058.89| 0.926] 22 730.1] 1.26 [1956.11 717 9 19.14| 0.439] 2155 8.6] 0-65 {18 6 
8] 7 120.95] 0.9:12| 22 640.0] 1.25 [1952.51 8] 7 9 29.4§| 0.420] 215453.3| 0-62 [18 2. 
917 1.42.68| 0.898] 22 610.1] 1.24 |19 48.91 917 9 39-32] 0.402| 215438.8] 0.59 [178 
1017 2 4.07] 0.88 | 22 § 40.5] 1.23 [1945.41 10|7 9 48.73 | 0.383 | 215425.0| o.s6 |17 5¢ 
Ir] 7 225.12 | +0.870 |+22 511.2] -1.21 | 19 41.89 311 | 7 9 57.68 | +0.364 [+21 5411.9} —o-53 [57 51: 
12 |7 245.82] 0.855] 22 442.2] 1.20 | 1938.29 12 | 710 6.18! 0.345 | 2153 59.6| 0.50 8 

1317 3 6.17] 0.840] 22 413.6] 1.19 | 1934.6] 13 | 7 1014.22} 0.325 | 215348.0| 0-47 |17 

14]7 326.17] 0.826] 22 345.3] 1.17 | 1931.08 14 | 7 1021.80] 0.306, 215337-2| 0-43 {17 
1517 3 45.80 0.813 | 22 317.4) 1.15 [1927.45 15 | 7 10 28.91 0.287 | 215327.2)] 0-40 |17 35 
1617 4 5.07] +0.795 [+22 250.0] —1.14 | 1923.7] 16 | 7 10 35.55 | +0.267 [+21 53 18.0] —0.37 13 
17.17 423.98] 0.78] 22 222.9] 1.22 [1920.1] 17 | 7 1041.73 | 0.248] 21353 9.5] 0.34 {172 
18 |7 442.51] 0.764] 22 156.2] 1.20 | 1916.5] 18 | 7 10.47.44] 0.228] 2153 1.9] 0.30 /17 2% 

19/7 5 0.67| 0.749] 22 130.0] 1.08 | 1912.9] 19 | 7 10 52.68 | 0.209] 215255.0| 0.27 [17 
2017 § 18.44) 0.733| 22 I 4.2] 1.06 [19 9.2] 20 | 7 1057.45 | 0.189 | 215249.0) 0.23 /17 ! 
| 
21.17 5§ 35-84 | +0.737 |+22 038.9] -z.04 [19 5.6) 21 | 7 IL 1.75 | +o.169 [+23 52 43.7| —o.20 [17 12. 
2217 § 52.85] 0.701 | 22 014.1] 13.02 /19 1.9] 22 ]7 11 5.58| o.1s0| 215239.3] 0.17 IT7 9 
2317 6 9.47| 0.68] 215949.8| 1.00 | 1858.2] 23 | 711 8.93] 0.130} 215235.7| 0-23 |17 5- 
2417 625.70| 0.668] 215926.0] 0.98 | 1854.6] 24 | 7 11 11.80] 0.110] 21 5233.0] 0.20 |17 I 
2517 641.54] 0.6sr| 2159 2.6] 0.96 | 1850.9] 25 | 7 13 14.20] 0.090] 21 5231.0] 0.06 |16 57. 
2617 6 56.97 | +0.63s [+2158 39.8] 0.94 | 1847.2] 26 | 7 11 16.12 | +0.070 | +21 52 29.9} —0.03 [16 33. 
27.17 712.00] 0.618] 215817.6| 0.91 | 1843.51 27 | 7 11.17.56] 0.050] 21 §229.7| +0.01 [16 49. 
28|7 726.62] 0.601] 215755.9| 0.89 | 1839.8] 28 | 7 11 18.52] 0.030] 215230.3| 0.04 (16 45. 
2917 7 40.82] 0.583} 21 5734.8| 0.87 [1836.1] 29 | 7 11 18.99 | +0.010 | 21 5231.7] 0.08 ]16 41. 
3017 7 54.61 | 0.566] 215714.3] 0.84 | 1832.4) 30 | 7 11 18.99] -0.010| 21 5234.0] 0.21 {16 37. 
31.17 8 7.98] +o.548 |+21 56 54.4} —0.82 | 1828.7] 31 | 7 11 18.50 | —0.030 |+21 52 37.2| to.25 [16 33: 


32 | 7 8 20.93 | +0.530 [+21 5635.2; -0.79 | 1825.0 


ale es ee eee een Se 
Day of the Month. | 6th. | 14th. | 22d. | 80th. 


32 | 7 11 17.53 | —0.050 |+21 §2 41.2] +0.18 |16 20. 


Day of the Month. 








| " ” ” ow 


8.16] 8.26; 8.37] 8.49 
0.93} 0.94] 0.95] 0.96 





Semidiameter ...... 
Horizontal Parallax .. 


Semidiameter ... 
Horizontal] Parallax 








Nots.—The sign + indicates north declinations. 


SATURN, 1915. 
GREENWICH MEAN TIME. 




















NOVEMBER. DECEMBER. 

rere ‘peat 
sion. Dedination. for: | Merid- 
Hour. | ian Pas- 
—_____] sage. 

Noon. . Noon. Noon. 
h m 8 h e é 0 oe h m 
7 11 17.53 | —o-og0 [+22 52 41.2 | +0.18 117 713-66 +22 058.2| +1.14 |14 27.7 
711 16.08 | 0.071 | 2152 46.0] 0.22 217 659.01 22 125.8] 1.16 [1423.5 
TIL 14.15 | 0-092 | 215251.8] 0.26 317 6 43-99 22 153-9] 1.18 |1419.3 
711 11.73 | 0.111 | 21.§2 58.3] 0.29 417 628.62 22 222.6/ z.a1 [1415.1 
711 8.83] o.x3z | 2153 5.8] 0.33 5 |7 612.90 22 251.8] 1.23 [1410.9 
TIE §.45 | 0.15 [+21 53 14.1 | +0.36 617 5 56.84 +22 321.5] tz.25 [14 6.7 
71II 1.59] 0o.:72 | 21 5323.2] 0.40 717 540.46 22 351.7| 1.27 [14 2.5 
71057.25| o.19r | 21 5333-2; 0-43 817 5§ 23-75 22 422.3| 1.29 [13 58.3 
710 52.44] 0.210 | 21 5344.1] 0-47 917 5 6.74 22 453-5] 1-31 |13 54.1 
710 47.16 | 0.230] 215355.8| 0.50 10 |7 4 49.42 22 §25.0] 1.32 |13 49.9 
710 41.40 | —0.249 [+21 54 8.3] +0.54 1x |7 431.82 +22 §56.9| +1.34 |13 45.6 
710 35.18 | 0.269 | 21 5421.6] 0.57 217 413.94 22 629.2] 1.35 |13 41.4 
71028.50 | 0.288 | 21 5435.8| 0.61 1317 355-78 22 7 1.9] 1.37 113 37.2 
710 21.36] 0.307 | 2154 50.8] 0.64 1417 337-37 22 734.9| 1.38 [13 32.9 
71013.76} 0.326] 21355 6.6] 0.67 1§|7 318.71 a2 8 8.3] 1.40 {1328.7 
710 5.70 | —0.345 [+21 5523.1] +o.71 16|7 2 59.81 +22 841.9/ +1.41 113 24.4 
7 957-20] 0.363 | 215540.5| 0.74 1717 2 40.68 22 915.8} 1.42 {13 20.2 
7 948.26] 0.383 | 2155 58.6] 0.77 18 |7 221.34 22 949.9| 1-43 [1315-9 
7 938.88) ogo! 21 5617.4] 0.80 19}7 2 1.79 221024.3| 1.44 |IZIL.7 
7 929.06 | 0.418] 21 5637.0] 0.83 20/7 I 42.04 221058.9| 1.45 |13 7-4 
7 9 18.81 | 0.436 [+21 5657.4| +0.86 21] 7 122.11 | 0.834 [+22 11 33.7| +1-45 [13 3-2 
17 9 8.13| 0.454] 215718.4] 0.89 2217 1 2.00] 0.84: | 2212 8.6} 1.46 [12 58.9 
1 857.03] 0-47x | 215740.2| 0.92 2317 © 413.73 | 0.848 | 221243.7| 1.47 [12 54.6 
17 845.51 | 0-489 | 2158 2.6| 0.95 2417 ©O21.31] 0.854] 221319.0| 1.47 |12 50.3 
17 833.58] 0.906 | 21 5825.8] 0.98 2517 © 0.75] 0.860] 2213 54.3] 1.47 |12 46.1 
17 821.25 |-o.s2a |+21 58 49.6| +1.01 26 | 6 59 40.05 | —0.86s [+22 1429.8 | +1.48 [12 41.8 
‘17 8 8.51] 0.539 | 215914.0| 1.03 27 |6 5919.24] 0.869 | 2215 §.3|] 1-48 [12 37.5 
17 755-37] o-sss | 21 5939.2] 1.06 28 | 6 58 58.32] 0.874] 221540.8| 1.48 |12 33.2 
117 741.85] 0.572 | 22 © 4.9| 1.09 29 | 6 §8 37.31 | 0.877] 221616.5| 1.48 [12 28.9 
17 727.94| 0.587] 22 031.3] 1.21 30 |6 58 16.21 | 0.88: | 221652.1| 1.48 [1224.7 
B17 713.66 | 0.603 [+22 058.2} +1.14 31 | 6 57 55.05 | 0.883 [+22 17. 27.7| +1.48 |12 20.4 
119 6 59.00 | 0.618 |+22 125.8] +1.16 32 |6 57 33-82 | 0.885 [+2218 3.3] +2.48 |12 16.1 
Dey df the Month. Ist. Sth. | 17th. Day of Month. | 8d. | Ith. | 18th. | 27th. | S8éth. 
emidiameter .. . | 9.00] 9.12] 9.24| 9.35] Semidiam. | 9.45| 9.53] 9.59] 9.62] 9.64 
lorizontal Parallax | 1.02| 1.04] 1.05 Hor. Par. . | 1.07| 1.08| 1.09] 1.09] 1.09 


Thane sen + prefixed to the hourly change of declination indicates that north declinations are increasing; the 
' ~ tadicstes that north dectinations are 


176 URANUS, 1915. 
GREENWICH MEAN TIME. 

























































A ¢ | Var.of Var. of . . 

Month Right As | A- “tor | Merid- | Moath | Right As | Fit | pelinction.| for | 

and | on. | 1 Day t Day.|ian Pas-] and cension. |: Day. r Day. 
Day. sage. Day. oe = 

1 Noon. Noon. Noon. Noon. Noon Noon. | Noon. 
hm s s "1h m hm 5s s ere aan ie 
Jan. 02049 49.31) +32.6s9| -18 23 56.8) +50.97] 2 13.2] July 3 21 1035.83|— 7.26a]-17 111.4133 6614 
4'20 §0 40.67] 13.010 8) 52.48] 1 58.3 7\2110 §. 7-744, 17 330.0 35.57.14 
8'20 §1 33.33, 13-315 53.86 I 43.5 Ill2I 933-94] 8.177] 17 § 55-7] 37-2633 
12/20 §2 27.13; 33.577 55.06, 1 28.6 15/21 9 0.45] 8.ss7] 17 827.7} 38.6813 
16,20 §3 21.89, 13.791 0} 56.06, 113.8 19:21 825.56; 8879) 1711 4.8) 39.82,13 
aalzo 54.17.40\+13.9511-18 5 §1.1/+56.86, 059.0 azler 7 49.50- “17 13 45-9|—40 69113 
24,20 55 13-44] 14.0 57-6] 044.2 27:21 17 1630.0, 4r.30112 
28'2056 9.81) 14.1 57-87] 029.4 31/21 1719 16.0] 41.65.12 
Feb. 1'20 57 6.34] 14.139 6) 58.111 014.6] Aug. giar 1722 2.Q) 41.7612 
52058 2.85] 14.21 -I| 58.15/23 56.1 Siar 17 2449.7| 4t.s7/11 


gl20 58 59.16 +14.037] ~I7 46 34.8 +57.98/23 41.4 I2\21 . ~17 27 35-1|—43 om! 












13 20 59 55.08} 13.912 57.62/23 26.5 16121 17 3018.0 40.33.11 

17;21 © 50.39) 13.738] 17 3854.0] 57.05/23 I1.7 2021 17 32 57.4) 39.2911 
212 144.92! 33.518] 1735 7-4) 86.2722 56.9 24:21 17 35 32-1 38.02/10 | 

2521 238.46 13.24 5.28122 42.0 28 21 1738 1.2 36.53'T0 

Mar. 1/21 3 30.86) +12.944| -17 27 45.4|+54.08|22 27.1 Sept. tla: —17 40 24.0| 34.81/10 

5|2I 421.96) 12.601 52.73/22 12.3 521 17 42 39. a 8670 

Q|2t § 11.61) 12.216 17 2043.8] 51-1821 57.4 9.21 17 4446.6; yo.20 9 

13/2I 5 §9.63] 311.787] 17.1722.5| 49.4321 42.5 13/21 17 4644.7] 28.33, 9 
17/21 645.85] 11.316) 1714 8.6) 47.4821 27.5 17|20 §9 37-42] 6. 17 48 32.9 25.751 9% 













21/21 7 30.11} +10.807/-17 IX 2.9] +45.34/21 12.5 21,20 59 12.76|— 5.838 ~17 50 10.5|—23. 












25\21 812.26! 10.263} 17 8 6.1] 43.04'2057.5 25/20 58 50.61] s. 17 51 37.1| 20.8 
2gi2t 852.17] 9. 17 518. 40.58'20 42.4 29:20 58 31.1 . 17 §2 52.1) 17. 
Apr. 2/21 929.73} 9. 17 241.6, 37.97/20 27.3} Oct. 3/2058 14.3 . 17 53 55.0] 14. 
62110 4.84) 8. 17 O15§.2| 35.22/20 12.1 72058 0.61] 5. 17 §445.4] 10. 








IO|21 10 37.37|+ 7-797;-16 §8 0.0/+32.34 19 56.9 11.20 57 49.88) — 2.295|-17 55 22.81 — 7. 
7-10s| 1655 56.7] 29.30/19 41.7 15,2057 42.28] x. 175546. 4 


18/21 11 34.18} 6.392] 1654 5.8} 26.14/19 26.4 19/20 57 37-89! - o. 17 55 57-0)— 0. 
22/21 11 58.29] 5.661] 165227.7| 22.90/19 11.1 23!20 57 36.74] + 0. 1755 54.7|+ 2-42 
26,21 1219.45] 4.9361 1651 2.7 






ro.s718 55-7 27'20 57 38.87| oo. 1755 38.2| 5.83 
oles 12 37.00}+ 4.158|—-16 49 51.2 +16.18 18 40.2 31/20 57 44.28] + 1.76s|-17 55 8.01+ 9. 











May got 1252.70] 3.3 12.74 18 24.7] Nov. 42057 52.99] 2. 17 5424.1] 12. 
82113 4.69] 2. 1648 9.3) 9.25:18 9.2 8 20 58 5: .4%3| 1753 26.6) 16. 
12/2113 13.55| 1.820, 1647 39.3; 5.73/17 53-6 12 20 §8 20.28] 4. 175215.5] x9. 
16,21 1319.24] 1.028 1647 23.5|+ 2.19117 38.0 16.20 58 38.77] s. 17 SOSI.O} 92.7 
20 21 13 21.77/+ 0.238 —16 47 21.8 — esslty 22.3 2020 59 0.40|+ $.793|-17 49 13.5| +s. 
242013 21.15|— 0.s4s 164734.11 4.81117 6.5 24 20 59 25.08] 6. 17 47 23-4] 29.12 
28 21 1317.42 1.316 1648 0.2) 8.221650.7 28/20 59 52-72 7.274! 17.45 20.9] 32.1 








June 12113 10.64} 2.072) 1648 39.7! 11.56/16 34.9) Dec. 2/21 1743 6.2] 35.14) 458 
stor 13 0.86] 2.818 16.49 32.5] 14.83'16 19.0 621 056.5 ; 17 4039.8] 38. } 

Q\21 12 48.12)— 3.548;-16 50 38.3|-18.01|16 3.0 10/21 —17 38 2.2)/+40.7 3 

13 211232.51| 4.251] 1651 56.5! 21.05115 47.0 14/21 17 3513.8) 43.38 33 

I 


17,21 1214.15] 4.925 16 53 26.5 23.94 1§ 31.0 1821 


21 211i 53-16] 5.566] 1655 7.8) 26.66'15 14.9 volar 
252111 29.67 6.172, 165659.5, 29.18 14 58.8 26'21 
| 


s 


17 3215-31 45. 
1729 7.3} 48-1 
¥7 25 §0.4] se. 
“17 22 25.2/+52.32) 2 3 
—17 18 52.1) +54.13, 218 


YNwWWWNw beh een MUU DAA BD O~!1 42%) =) & & OO 


| 
2g2r11 3.84.- 6.737,-16 59 1.0 —31.52 14 42.6 30:21 
July 3j21 1035.83 - 7.26217 1 11.4) —33.66)14 26.4 3421 


Least semidiameter, February 2, 1’’.61 Least horizontal parallax, February 2. 0''.47 
Greatest semidiameter, August 6, 1°'.77 Greatest horizontal parallax. August 6. 0’ 4- 





NEPTUNH, 1915. 
GREENWICH MEAN TIME. 
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22 
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ny 


7 59 57-2 
759 40.2 





6 45.63 ban 
619.29| 6.682 
5 $2.22] 6.846 
5 24.58) 6.965 
456.57] 7.034 
4 28.38) —7.055 
4 O.IQ| 7.030 
3.32.20] 6.960 
3 4-57) 9-84s 
2 37-5 6.687 
2 11.13] —6.487 
145.65] 6.243 
I 21.24] §.957 
© 58.05] 5.631 
© 36.24) 5.273 
© 15.93] —4.880 
4.460 
4.013 
3-540 


759 12.00; 3.041 
ny 7 59 0.86) —2.524 
58 51.82. 
29 7 38.44.93 
pr. 2) 7 58 40.41! 
7 58 37. A —0.350 


$8 37-4 +o.21% 


1.994 
r.453 
©.905 


758 39-39) 0.774 
758 43.60) 3.3358 
7 58 So. o6| 1.890 
7 58 58.72, 2.435 


759 9-S3) +2-970 





759 22.46) 3.494 

7 5937.46 4.006 

: 7 59 54-49) 4-504 

8 013.47} 4.984 

& 0 34.33) +5-443 

. 8 056.98 5.87 

28 8 121.33) 6.292 

me 1! 8 147.28 6.68 

3 8 214.76 7.051 

9 8 243. 60, +7.395 

131 8 313. Bo! 7.733 

17 8 345.33, 8.008 

21; 8 417.86 8.259 

258 451 36 8.487 

8 § 25.72) +8.689 

July 3) 8 6 0.83) +3.861 

Greatest semidiameter. 
Least semidiameter, 





























Tn 












Ioh sel 


hm 
+19 52 26.8) +19.9413 28.2] July 3) 8 6 0.83) +8.86: 
19 53 47-8] 20.55/13 12.0 8 636.57] 9.005 
19 §5 10.9] 4.02/12 55.9 11) 8 7:12.83) 9.138 
19 5635.7] 2.36112 39.7 15| 8 749.47] 9.197 
1958 1.6] 21.56/12 23.5 19] 8 826.37] 9.246 
+19 §9 28.0\ +23.61/12 7.3 23| 8 9 3-39] +9.261 
20 054.3) ar.st/Ir $1.1 27| 8 940.41] 9.246 
20 2 19.9) 21.99/II 34.9 31| 8 1017.32; 9.203 
20 344.4) 20.94111 18.7] Aug. 4! 8 1053.99! 9.130 
20 5 7.3} 20.47/1% 2.6 8 11 30.31) 9.024 
+20 628.0) +19.86/10 46.4 12} 812 6.14) +8.886 
20 746.0: 19.14!10 30.2 16] 812 41.36) 8.715 
20 9 0.9) 18.31/10 14.1 20] 81315.83) 8.514 
201012.2' 17.36 9 58.0 24| 813 49.44) 8.285 
2011 19.6 16.32] 9 41.9 28] 8 1422.07! 8.029 
+20 12 22.7/+15.19] 9 25.9] Sept.1| 814 53.64) +7.747 
2013 21.0, 13.981 9 9.8 5] 815 24.03] 7.434 
201414.4| 12.72] 853.8 9) 815 53.07] 7.092 
2015 2.6 11.38! 837.8 13 8 16 20.70 6.721 
2015 45.3} 9.961 821.9 17} 816 46.81) 6.326 
+20 16 22.3'+ 8.50} 8 6.0 21] 817 11.29) +5.909 
20 16 53.3} 7.011 7 §0.1 25| 817 34.06] 5.473 
2017 18.3) 5.49] 7 34.3 29} 81755.05| s.0%6 
2017 37.2; 3.94] 718.5] Oct. 3] 818 14.16] 4.536 
2017 49.8! 2.371 7 2.7 7|-8 1831.31] 4.037 
+20 17 56.1) + 0.79} 6.47.0 11} 8 18 46.43] +3.s19 
2017 §6.1/— 0.80, 6 31.3 15] 818 59.45] 2.988 
2017 49.7, 2.39 615.6 19] 819 10.32] 2.447 
2017 37.01 3.98} 6 0.0 23] 819 19.02] 1.900 
201717.9] 5.55] 544.4 27| 819 25.52] 1.344 
+20 16 §2.6|— 7.09) 5 28.9 31| 8 19 29.78) +0.782 
201621.2| 8.60, 5 13.4) Nov. 4] 8 19 31.77] +o.a14 
20 15 43.8, 10.09 457.9 8] 8 19 31.50) -0.353 
201§ 0.5) 13.57] 4.42.4 12| 819 28.96] 0.917 
20 14 11.3) 13.01) 4.27.0 16; 819 24.21) 1.463 
+20 13 16.5|—14.40] 4.11.7 20] 8 19 17.27] —2.005 
2012 16.2; 15.72] 3 §6.3 24| 819 8.19] 2.535 
20 11 10.8] 16.99} 3 41.0 28] 818 57.01 3.051 
2010 0.3) 18.22} 325.7] Dec. 2] 818 43.81] 3.548 
20 8 45.1 19.40} 3 10.4 6| 8 18 28.66 4.023 
+20 725.2 -20.5a] 255.2 190) 818 11.66] -4.473 
20 6 1.0) 21.58] 2 39.9 14) 817 52.92) 4.891 
20 432.7| 22.56] 224.7 18) 817 32.57] 5.278 
20 3 0.7! 23.46, 2 9.6 22} 817 10.74] 5.632 
20 125.2] 24.28) 154.4 26) 816 47.57} 5.948 
+19 59 46.6, -as.o2] 1 39.2 30] 8 16 23.21] —6.229 
+19 58 5.2}—-25.70| 124.1 34) 815: 815 57.79| —6.471 
July” 23. 33 Least horizontal parallax, 


+19 18 36.7 


23.66/21 18.0 
22.67/21 2.7 
21.§8120 47.4 
20.38/20 32.1 
—19.10;20 16.8 
17.77|20 1.5 
16.35/19 460.1 
14.84/19 30.6 
13.23/19 15.2 
11.57 18 59-7 
9.84/18 44.2 
8.08/18 28.6 
6.28/18 13.1 
4.45/17 57-4 








19 17 53-9 
19 17 18.1 
19 16 49.3 
19 16 27.9 


+19 16 13.7/— 2.60/17 41.8 


1916 7.1/— 0.71117 26.1 
1916 8.1/+ 1.18117 10.3 


+19 16 55.5|+ 6.6816 22.9 


19 1725.7| 8.45|16 7.0 
19 18 3.0, 10.17/15 51.1 
19 18 47.0] 118x115 35.1 
19 19 37.4] 13.39/15 19.2 


+19 20 34.0, 414.8815 3.1 


Ig 21 36.2 
19 22 43.8 
1g 23 506.1 
19 25 12.8 


16.24114 47.1 
17.50/14 31.0 
18.65/14 14.9 
19.68/13 58.8 


+19 26 33.4) +20.58)13 42.7 
+19 27 57.3) +21-35/13 26.5 





Greatest I horizontal parallax, january 19, 0.30 


y 23, 0.28 















































































































































































































178 HELIOCENTRIC CO-ORDINATES, 1915. 
MERCURY. 
GREENWICH MEAN NOON. 
Tongitade, Daily | Reduction] Heliocentric | Daily | Lotarithm of 
can Equinox Motion. | to Orbit. [| Latitude. Motion. tor. At Inter 
diate Dat 
e a ” e e ee r hl eo oF e of , 

Jan. 11272 18 49.5 | 2 48 49.6 [+12 52.3 | -4 57 48.5 | —14 33-3 | 9.664 4806 0.158 6808 | 0.158 
2)275 821.0| 2 so1s.5 | 12 48.3] 512 3.2] 13 55-7 | 9.662 8071 J 0.158 4642 | 0.158; 
31277 59 25.0| 2 st 54.6] 12 36.7] 525 39.2] 13 16.0 9.660 8699 0.158 0757 | 0.157 81 
4) 280 52 14.8| 2 53 47-4] 1217.4] 5 38 34.3| 12 33-8 | 9.658 6679 J 0.157 5128 | 0.157 18 
51283 47 4.4| 2 55 s4-x | IX 50.3] 5 5045-8] tr 48.9 | 9.656 2001 0.156 7721 | 0.156 33 
61286 44 7.8] 2 5855.2 [+1r 15.4} -6 211.0] rx 1.2 [9.653 4657} 0.155 8497 | 0.155 3! 
71289 43 39-8| 3 0 st-2 | 10 32.8] 612 47.0] 10 10.2 9.650 4638 fF 0.154 741I | 0.1541 
8]292 45 55.5| 3 342-7] 9 42.5] 622 30.4] 9 15.8 [9.647 1935] 0.153 4411 | 0.152 7! 
9295 5110.7] s 6 s0.3 | 8 44.7] 63117.4] 8 17-5 [9.643 6545] 0.151 9434 | 0.151 TI 

10 | 298 59 41.8| 3 1014.6] 7 39-71 639 4.0] 7 15.0 | 9.639 8467 | 0.150 24r1 | 0.149 31 
11 |] 302 11 45.8] 3 13 56.3 |+ 6 27.9 | -6 45 45.9| —6 7.9 [9-635 7705 | 0.148 3270 | 0.147 2a 
12] 305 27 40.4| 317560] 5 9.77 651 18.1 4 55-7 119.631 4272 [0.146 1918 | 0.145 63 
13 | 308 47 44.0] 3 2214.4] 345-7] 655 35-4] 3 37-9 9.626 8183 | 0.143 8261 | 0.142 5§ 
14312 12 15.6] 3 26 52.2] 216.8] 65831.9] 2 14.0].9.621 9473 | 0.141 2199 0.139 82 
15 1315 41 35-1| 3 3t 50.t [+ 0 43.89 7 © 1.3] — 0 43.7 19.616 8181 | 0.138 3611 | 0.136 83 
161319 16 2.9| 3 37 9.0 |— © 52.2 | -6 §9 57.0] +0 s3-5 J 9.611 4367 J 0.135 2372 | 0.133 7 
171322 56 0.3| 3 4249-4] 2 29.7] 65811.8] 2 38.2 9.605 8107 J 0.131 8342 | 0.130 02 
18 | 326 41 49.0| 3 4851-7 | 4 7-3] 6 5438.0] 4 30.7 19.599 9502 J 0.128 1371 0.126 17 
19 | 330 33 SI-1| 3 5536-3] 5 43-2 649 7.6 6 31.5 1 9.593 8680] 0.124 1295 | 0.122 0 
20 | 334 32 29.0, 4 2 3-4] 7 15.39 641 32.1 8 40.9 19.587 5798 | 0.119 7939 | 0-117 4 
ar | 338 38 5.4| 4 9 13-1 |— 8 41.5 | -6 31 42.9] +10 58.9 [9.581 1055 J 0.115 1113 0.112 63 
221342 51 2.5| 416448] 9 §9-2§ 61931.4] 13 25-5 49-574 4691 J 0.110 0617 | 0.107 39 
23 1347 11 42.0| 4 2437-8] rr 5.89 6 449.1] 16 0.5 19.567 6996 | 0.104 6237 | 0.101 75 
241351 40 24.8] 432 50.9] If 58.6] 5 4727.9] 18 43.1 [9.560 8313 | 0.098 7747 | 0.095 68 
a5 | 35617 29.8| 4 41 22.0] 12 34.7 Jy 5 27 20.6] ar 32.4 19.553 9048 | 0.092 4921 | 0.089 1§ 
26 I 313-9| 450 8-5 |-12 51.4] —-5 421.4| +24 26.6 1 9.546 9674 | 0.085 7522 0.082 24 
27 557 50.9] 459 7-0| 12 46.4] 4 3826.3] 27 23.8 [9.540 0737 0.078 5314 | 0.074 73 
a8 11 130.5] 5 813.0] 1217.8] 4 9 33-7] 30 21-2 [9.533 2852 | 0.070 8070 0.066 74 
a9] 161417.7| $17 21.0] II 24.2 | 3 3745-1] 33 15-1 9.526 6707 | 0.062 5574 | 0.058 22 
go] 21 3612.1] 5 2624.4 | 10 5.39 3 3 6.4] 36 1.2 | 9.520 3060] 0.053 7633 | 0.049 15 
31] 27 7 2.3] s 3s 18-3 |- 8 22.1 | -2 25 46.9| +38 34.7 19.514 2724 | 0.044 4094 | 0.039 51 

Feb. x/] 32 4634-5| 543 44-9| 616.8] 146 2.8] 40 50.0] 9.508 6556 J 0.034 4854 | 0.029 30 
a} 3834 21-7| ssras-s| 3 53-8] 1 414.9] 42 4r-2 19.503 5433 | 0.023 9872 | 0.018 52 
31 4429 47.7| 5 so 0-7 |- I 16.4 | -0 20 50.2] 44 2.7 19.499 0229 | 0.012 9197 | 0.007 17 
4] 5032 5.7| 6 525-8 |+ © 26.7 | +0 23 38.8] 44 49.0 19.495 1773 | 0-001 2983 | 9.995 28 
5] 56 40 18.4| 6 10 48.3 |+ 4 8.4 F +1 8 34.6) +44 55.6 F9.492 0820 | 9.989 1509 | 9.982 84 
6] 62 53 18.3] 614 58.6 | 6 40.5] 153 15.8| 44 19.5 [9.489 8012 | 9.976 5200 | 9.970% 
71 69 9 49.0] 6 1748.6) 8 54.8] 236 58.9] 42 59.4 [9.488 3840] 9.963 4646 | 9.956 50 
8] 7528 26.8| 6 19 12.0 | 10 43.8] 319 0.2] 40 56.1 1 9.487 8619 | 9.950 0616 | 9.943 25 
og] 81 47 43-1| 619 sr] 12 1.7] 3 5837.6) 38 12-4 9.488 2467 | 9.936 4072 | 9.929 5? 

10] 88 6 6.9| 6 27 27.3 [+12 44.4 | +4 35 13.1 | +34 53-2 19.489 5296 | 9.922 6162 | 9.915 7! 
rr] 9422 8.1| 6 1420.7 | 12 50.3] 5 814.3] 3: $s. J. 9.491 6822 9.908 8231 | 9.901 97 
12 | 100 34 20.2] 6 9 50.3 | 12 19.7 | 537 16.0] 26 55-4 [9.494 6578 9.895 1799 | 9.888 46 
13 | 106 41 23.1] 6 4 3.7 | 12 16.0] 6 2 0.6] 22 32.2 9.498 3943 | 9-881 8525 9-875 36 
14] 112 42 5.4| s 5710.7] 9 43-6] 622185] 18 3.4 19.502 8177 | 9.869 0182 | 9.862 By, 
15] 118 35 26.0] 5 49 22.2 [+ 7 48.4] +6 38 7.8] +13 36.1 [9.507 8458 9-856 8597 | 9.851 09 
16 | 124 20 35.1] 5 40 49.6 I+ 5 37.0 1 +6 49 33.1] + 9 16.4 19.513 3918 9.845 5587 | 9.840 28 
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MERCURY. 
GREENWICH MEAN NOON. 


Logarithm of Distance f. 
Heliocentric Earth ist ce from 
at Longitude, Daily Reduction 
«. ean Equinox| Motion. | to Orbit. 


of Date. At Date. At Interme- 


diate Date. 





b. 15 [118 35 26.0] 5 49 22.2 [+ 7 48.4 [+6 38 7.8] +13 36.1 9.507 8458 ¥.9.856 8597 | 9.851 ogeg 
16 § 124 2035.1 | 5 40496 | 5§ 37.0] 649 33.1 9 16.4 19.513 3918 19.845 5587 | 9.840 2844 
17 | 129 56 54.4] s 31 44-5 | 3 16.0] 656 44.7] 5 9-4 99.519 3678] 9.835 288r | 9.830 5888 
18 § 135 23 57.0| 5 22 18.0 |+ 0 51.7 | 659 57.3] + 2 18.7 19.525 6877 | 9.826 2038 | 9.822 1487 
19 | 140 41 26.6] 5 12 4o.r |— Ir 30.2 | 6 59 28.3 | — 2 13.3 [9.532 2693 | 9.818 4372 | 9.815 0808 


20 9 145 49 16.2| 5 2 59.6 |— 3 44.9 1 +6 55 37-4] — 5 25.1 19.539 0361 | 9.812 0886 | 9.809 4673 
21 | 150 47 27.2] 453 24.0] § 48.67 648 44.9] 8 16.4 19.545 9181 | 9.807 2211 | 9.805 3517 
228155 36 7.7| 443 39-5 | 7 38-69 639 11.2| -10 47.6 [9.552 8524 § 9.803 8584 | 9.802 7381 
23 | 160 15 31.4] 434510 | 9 12.89 62716.1| 12 59.4 19.559 7837 | 9.801 9853 | 9.801 5923 
24 9164 45 56.3] 4 26 2-3 | 10 30.3 | 613 18.5] 14 52.9 | 9.566 6636 | 9.801 5497 | 9.801 8463 


25] 169 7 43.4| 417 36.0 |-11 30.6 1 +5 57 35.8 | —16 29.7 1. 9.573 4505 | 9.802 4693 | 9.803 4048 
26 | 173 21 16.3 | 4 934.0 | 12 13.9} 5 4024.1 | 17 51.3 19.580 1091 | 9.804 6377 | 9.806 1522 
27 1177 26 59.8| 4 157.3 | 12 40.7 | 521 57.7] 18 s9.2 19.586 6097 | 9.807 9318 | 9.809 9598 
28 1181 25 19.6] 3 s446.s | 12 51.8] 5 229.8] 19 s4.9 19.592 9274] 9.812 2192 | 9.814 6930 
wx. 1 9x85 1641.5] 3 48 1-5 | 12 48.5 | 4.42 11.7| 20 39.7 [9.599 0420] 9.817 3647 | 9.820 2177 


24189 1 31.3] 3 4% 42.2 |-12 31.9 | +4 21 13.6] —a1 15.0 | 9.604 9371 | 9.823 2358 | 9.826 4039 
3 192 4014.4] 335 48.0] 12 3.4] 3 5944.5] 21 42.0 19.610 5994 | 9.829 7072 | 9.833 1314 
4 1196 13 15.6| 3 30 18.2 | IX 24.4] 337 52-0] 22 1.8 9.616 0185 | 9.836 6631 | 9.840 2895 
5h 199 40 58.8] 3 25 11-9 | 10 36.2 ff 3.15 42.9] 22 15.4 | 9.621 1864 | 9.843 9988 | 9.847 7796 
6 7 203 3.47.0] 3 20 28.2 | 9 40.1 Ff 2 53 23.0] 22 23.6 | 9.626 0969 I 9.851 6214 | 9.855 5146 
7 1.206 22 2.5] 3 16 6.3 |— 8 37.4 | +2 30 57.2 | —22 27.1 | 9.630 7456 | 9.859 4502 | 9.863 4200 
8] 209 36 6.5) 312 so] 7 29.3] 2 830.0] 22 26.6 19.635 1293 | 9.867 4164 | 9.871 4322 
9 }212 46 19.1| 3 823-5] 616.9] 146 5.1] 22 22.6 1 9.639 2460] 9.875 4610 | 9.879 4970 
108215 5259.8| 3 s 09] § 1-4 123 45.7] 22 15-7 19.643 0945 | 9.883 5348 | 9.887 5696 
rr 218 5627.0] 3 1 56.4] 3 43-69 1 134.5] 22 6.2 19.646 6743 19.891 5971 | 9.895 6134 


12 221 56 58.5] 259 9.2 |— 2 24.6 | +o 39 34.0| —21 54-4 19.649 9854 | 9.899 6150 | 9.903 5987 
13 $224 54 51.1] 2 56 38.6 |— r 5.2 § +017 46.3 | 21 40.6 | 9.653 0280] 9.907 5618 | 9.911 5018 
14 [| 227 50 20.9 | 2 54 23.8 [+ © 13.9 | -O 3.46.9| 21 25.2 |. 9.655 8029]. 9.915 4164 | 9.919 3036 
15 9 230 43 43.6| 252 24.2 | 1 31.9f O25 3.8] ar 8.3 [9.658 3110] 9.923 1618 | 9.926 9895 
16 | 233 35 14.1] 2 5039-2 | 2 48.1 | 046 3.1] 20 50.0 | 9.660 5532 | 9.930 7855 | 9.934 5486 
17123625 6.7] 249 83 [+ 4 1.9} -1 643.5] —20 30.5 | 9.662 5305 | 9.938 2781 | 9.941 9730 
18 | 239 13 35-3 | 2.47 51-2 | 5 12.7] 127 3.7] 20 9-8 [9.664 2439 19.945 6327 | 9.949 2567 
19 $242 0 53.6| 2 4647-4] 6 20.17 147 2.7] 19 48.0 9.665 6944 | 9.952 8446 | 9.956 3962 
20 | 244 47 14.6] 245 56.7 | 7 23-5 § 2 639.4] 19 25-1 | 9.666 8829 | 9.959 gIIT | 9.963 3892 
2x 1247 32 51.3| 245 18.7 | 8 22.4 225 52.7] 19 1.2 1 9.667 8099 | 9.966 8305 | 9.970 2350 
22 25017 56.2 | 2 44 53-2 |+ 9 16.5 | -2 44 41.5 | —18 36.3 | 9.668 4761 | 9.973 6027 | 9.976 9337 
231253 2.41.9] 2 4440.0] 10 5.31 3 3 4-9| 18 10.3 | 9.668 8821 | 9.980 2282 | 9.983 4863 
241255 47 20.5] 2 4439.1 | 10 48.5 | 32x 1.8] 17 43.2 | 9.669 0280] 9.986 7082 | 9.989 8941 
26125832 4.3] 2 4450.5] 11 25.7 | 3 3831.0] 17 15.0 | 9.668 9139 | 9.993 0444 | 9.996 1592 
2626117 5.6| 2 45 14.1 | 11 56.7 | 3 5531-3] 16 45-4 1 9.668 5397 | 9.999 2389 | 0.002 2837 
271264 2 36.6| 2 45 49.9 [+12 21.0] -4 12 1.3 | —16 14.4 [9.667 9053 | 0.005 2940 | 0.008 2699 
28 1 266 48 49.5] 246 38.0 | 12 38.6] 427 59.7] 15 42-1 |. 9.667 Oror J o.o1r 2118 | 0.014 1202 
29 1269 35 56.8| 2 47 38.6 | 12 49.1 | 443 24.9] 15 8-1 [9.665 8536] 0.016 9952 | 0.019 8370 
301272 24 11.0] 2 48 52.0 | 12 52.3] 4 5815.3] 14 32-3 1 9.664 4352 | 0.022 6460 | 0.025 4226 
31 1275 13 45-1 | 2 so 18.3 | 12 48.0] § 1228.9] 13 54.5 | 9.662 7540] 0.028 1668 | 0.030 8790 


Ape. 11278 452.0] 2 sr 57.8 [+12 36.2 1-5 26 3.7] —13 14.6 | 9.660 80901 | 0.033 5594 | 0.036 2081 


2 280 57 45.2] 2 33 50.9 [+12 16.7 1-5 38 57.4] —12 32-3 [9-658 5993 | 0.038 8253 | 0.041 4113 
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Date. 





Apr. 
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HELIOCENTRIC CO-ORDINATES, 1915. 


MERCURY. 


Heliocentric 
Longitude, 


of Date. 


278 452.0 
280 57 45.2 
283 52 38.5 
286 49 46.1 
289 49 22.7 
292 SI 43-4 
295 57 4-1 
299 5§ 41.3 
302 17 51.9 
395 33 53-5 
308 54 4.6 
312 18 44.4 
315 48 12.7 
319 22 50.0 
323 2 $7-4 
326 48 56.8 
330 41 10.2 
334 40 0.1 
338 45 49.1 
342 58 59.5 
347 19 53-0 
351 48 50.3 
356 26 10.4 

I 12 10.0 

67 2.9 
II 10 58.7 
1624 2.0 
21 46 11.5 
2717 18.4 


32:57 5-7 


38 45 7.0 
44 40 46.0 
5° 43 15-5 
56 51 37.8 
63 445.2 
69 21 21.1 
7§ 40 1.5 
81 59 17-7 
88 17 38.7 
94 33 34-5 
100 45 38.7 
106 52 31.4 
112 §3 1.6 
118 46 8.5 
124 31 2.5 
130 7 5.8 
135 33 51.8 





Daily 


ean Equinox! Motion. 


3 51 57.8 
2 53 $0.9 
2 55 58.0 
2 58 19.6 
3 © 56.3 


3 3 48.1 
3 6 56.2 
3 10 21.0 
314 §-I 
3 18 3.2 
3 22 22.2 
$27 9.7 
3 3% $93 
3 37 18.8 
3 42 59.8 


349 3.7 
3 55 27-9 
4 8 15.7 
4 9 26.0 
4 16 58.4 


4 24 §2.1 
433 5-7 
4 41 37-3 
4 $0 34.2 
4 $9 23.0 


s 8 29.2 
$ 27 37-3 
$ 26 40.3 
$ 35 39-7 
$ 43 59-5 


S$ $i $7.1 
S$ 59 13-9 
6 5 36.3 
6 10 56.9 
635 §.2% 


6 17 52.6 
6 19 13-4 
619 3.8 
6 17 23.2 
6 14 14.0 
6 9 41.1 
6 3 §2.4 
$ 56 57.7 
$49 7.8 


5 40 34.1 ' 


§ 3t 28.2 


§ 32 1.2 





Reduction J Heliocentric 


Latitude. 


-§ 26 3.7 
5 38 57-4 
5 5% 7-5 
6 2 31.3 
613 5.7 

—6 22 47.4 
6 31 32.6 
6 39 17.3 
6 45 57-1 
6 51 27.1 

6 §5 41.9 
6 58 35.8 
7 0 2.6 
6 59 55-4 
658 7.0 

—6 54 29.8 
6 48 55-7 
6 41 16.3 
6 31 22.9 
619 7.0 


-6 420.0 
5 46 53-9 
§ 26 41.5 
5 337-1 
4 37 36.7 

—4 8 38.7 
3 36 44.9 
3 2 1.0 
2 24 37.2 
I 44 49.0 

—r 257.8 

—O 19 30.7 

+0 24 59-7 
I 9 55.6 
I $4 35-7 

+2 38 16.4 
3 20 13.9 
3 59 46.4 
4 36 16.0 
5 9 10.4 

+5 38 4.5 
6 241.1 
6 22 51.0 
6 38 32.3 
6 49 49.8 

+6 56 54.0 

+6 59 59.6 

{Eph 15) 


Daily 
Motion. 


t2 
11 
To 
10 


+30 


$&S8& 


+4 


ae PP 


+48 
40 
38 
34 


+26 
22 
17 
13 


+ § 
+r 


14.6 
332.3 
47-4 
59.6 

8.6 


14.1 
18.7 
13.0 

$-7 
53-3 
35-3 
11.4 
41.0 
s6.§ 
41. 
34-3 
35-4 
45-0 

3.2 
30.0 


$-3 
48.2 
37-6 
$1.9 
29.2 
26.5 
20.2 

6.2 
39.2 
$$-7 
44.1 

4-6 
49-7 
$5.t 
17.7 
56.3 
51.8 

7.0 
46.8 
87-7 
47-S 
24.2 
55-4 
28.1 

8.7 


12.0 


GREENWICH MEAN NOON. 


Logarithm of 
Radius Vec 
tor. 


9-660 8091 
9-658 5993 
9.656 1237 
9-653 3814 
9-650 3714 
9.647 0931 
9-643 5462 
9-639 7306 
9-635 6466 
9-631 2953 
9.626 6788 
9.621 8001 
9-616 6634 
9-611 2745 
9-605 6413 


9-599 7740 
9-593 6854 
9-587 3914 
9.580 9119 
9-574 2712 
9-567 4982 
9.560 6275 
9-553 5999 
9-546 7630 
9-539 8714 
9.533 0868 
9-526 4784 
Q.§20 1221 
9.514 0904 
9.508 4961 
9.503 4000 
9.498 8982 
9-495 0735 
9-492 0013 
9-489 7453 


9-488 3542 
9.487 8588 
9-488 2703 
9.489 5794 
9-491 7572 
9-494 7563 
9.498 5142 
9-502 9566 
9.508 0012 
9-513 5613 
9-519 5488 
9-525 8777 


Logarithm of Distan 
Earth— 


At Date. 


0.033 $594 
0.038 8253 
0.043 9661 
0.048 9826 
0.053 8756 


0.058 6452 
0.063 2911 
0.067 8125 
0.072 2079 
0.076 4753 
0.080 6121 
0.084 6148 
0.088 4790 
0.092 1996 
0.095 7793 
0.099 1837 
0.102 4318 
0.105 5048 
0.108 3917 
0.111 0803 


0.113 5569 
0.115 8062 


0.117 8115 
0.119 5548 


0.121 0167 


0.122 1763 
0.123 O1I9 
0.123 5007 
0.123 6197 
0.123 3462 


0.122 6583 
0.121 5347 
0.119 9569 
0.117 gog2 
0.115 3790 


0.112 3579 
0.108 8423 
0.104 8333 
0.100 3369 
0.095 3640 


0.089 9293 
0.084 0509 


0.077 75°97 
0.071 0526 


0.063 9815 
0.056 5636 
0.048 8253 


At [at 
diate f 


0.036 
0.041 § 
0.046 
©.O5I 44 
0.056 27 
0.060 98 
0.065 i 
0.070 of 
0.074 35 
0.078 56 
0.082 6 
0.086 sh 
0.090 35 
0.094 00 


0.097 49, 
0.100 : 
0.103 


0.106 97 
0.109 76 
0.112 A 
0.114 7H 
0.116 8¢ 
0.118 71; 
0.120 32! 
0.121 63: 
0.122 63 
0.123 30! 
0.123 60; 
0.123 3% 
0.133 95. 
0.122 15: 
0.120 80, 
0.118 90: 
0.116 70 
0.113 93! 
0.110 66: 
0.106 85 
0.102 64 
0.097 9% 
0.092 79, 
0.087 04 
0.080 95: 
0.074 44! 
0.067 50: 
0.060 31: 


0.052 73: 
0.044 84 






























































































































































HELIOCENTRICO CO-ORDINATES, 1915. 181 
MERCURY. 
GREENWICH MEAN NOON. 
Logarithm of Distance from 
At Date. At Interme- 
+6 56 54.0 0.056 5636 | 0.052 7329 
6 59 59.6 0.048 8253 | 0.044 8440 
18F140 54 4.4] 5 12 23.0 6 59 24.2 0.040 7923 | 0.036 6733 
191145 §8 37-0] 5 2 42.5 6 55 27.5 9-539 2373 | 0.032 4901 | 0.028 2458 
209150 56 31.0] 4 53 7-1 6 48 29.8 9.546 1218 | 0.023 9433 | 0.019 5855 
210155 44 54.9 | 4 43 43.0 +6 38 51.5 9-553 0570] 0.015 1753 | 0.010 7154 
22116024 2.4| 4 3435.1 6 26 52.5 9-559 9875 | 0.006 2086 | 0.001 6574 
23} 163 54 11.6) 4 25 47.0 6 12 51.4 9.566 8653 1 9.997 0644 | 9.992 4321 
24169 15 43.8) 4 17 21-4 557 5-7 9-573 5490 | 9.987 7630 | 9.983 0595 
251173 29 2.5] 4 9 20.2 5 39 51-4 9-580 3033 | 9.978 3239 | 9-973 5586 
261177 34 32-5 | 4 5 44-3 +5 21 23.0 9-586 7988 | 9.968 7658 | 9.963 9477 
a7 | 181 32 39.6 | 3 s4 34.2 5 = 53-3 9-593 I109 ] 9.959 1066 | 9.954 2447 
281185 23 49.5 | 3 47 49.9 441 33.8 9-599 2193 1 9-949 3642 | 9.944 4672 
291189 8 28.0| 5 az 51.4 4 20 34.7 9-605 1077 | 9.939 5560 | 9.934 6329 
30] 192 47 0.7] 3 ss 38.0 359 4:7 9-610 7630 | 9.929 7001 | 9.924 7597 
311 196 19 52.1 | 3 90 8.8 +3 37 11.5 9-616 1748 | 9.919 8140 | 9.914 8654 
me 11199 47 26.2 | 3 25 3.2 315 2.0 9.621 3351 1 9.909 9162 | 9.904 9689 
21203 10 6.1] 3 20 20.2 2 52 41.8 9.626 2380 | 9.go00 0260 | 9.895 Ogo00 
31 206 28 13.8] 3 15 58.8 2 30 15.9 9.630 8789 | 9.890 1637 | 9.885 2497 
4209 42 10.6] 3 rz 58. 2 7 48.7 9.635 2548 | 9.880 3509 | 9.875 4702 
5212 52 16.6] 3 8 17.2 +I 45 23.9 9-639 3637 | 9-870 6108 | 9.865 7758 
6} 215 58 51.3| s 455.2 123 4.6 9.643 2043 | 9.860 9684 | 9.856 1922 
71219 213.1] 8 x 51.3 I 0 53.7 9-646 7762 | 9.851 4509 | 9.846 7482 
8] 222 2 39.6| 3 so 4.6 © 38 53.5 9-650 0794 | 9.842 0879 | 9.837 4741 
91225 © 27.7] 2 56 34.4 +017 6.2 9-653 1140 | 9.832 9112 | 9.828 4035 
10] 227 55 53.6] 2 54 20.0 —o 426.5 9-655 8809 | 9.823 9554 | 9.819 5718 
11 | 230 49 12.7 | 2 52 20.8 © 25 42.9 9-658 3811 J 9.815 2578 | 9.811 0183 
12 1 233 40 40.0 | 2 50 36.3 © 46 41.7 9-806 8587 | 9.802 7843 
13 1236 30 29.9| 249 5.9 I 721.5 9.753 8008 | 9.794 9139 
14] 239 18 56.3 | 2 47 49.2 127 41.1 9-791 1295 | 9.787 4537 
15242 612.7 | 2 46 45.8 “I 47 39-4 9-783 8926 | 9.780 4525 
16} 244 52 32.2 | 9 45 53.4 2 715.3 9-777 397 | 9-773 9607 
17] 247 38 7.7] 2 45 17.8 2 26 27.9 9-770 9218 | 9.768 0294 
18] 250 23 11.9} 2 46 52.7 2 45 16.0 9-765 2899 | 9.762 7096 
191253 757.2] 2 44 39-9 3 3 38.6 9-760 2948 | 9.758 O515 
201255 $2 35.8 | 2 44 39.4 —3 21 34.6 9-755 9859 | 9-754 1037 
21 1258 37 20.0 | 2 44 51.1 339 2.9 9-752 4103 | 9.750 9110 
22 | 261 22 22.0/ 2 45 15.0 356 2.3 9:749 6106 | 9.748 5136 
239264 754.1] 2 45 51.2 412 31.4 9-747 6243 | 9.746 9464 
241266 54 8.5 | 2 46 39.7 4 28 28.8 9.746 4831 | 9.746 2373 
25 1269 41 17.6} 2 49 40.7 —4 43 §3.0 9-746 2111 | 9.746 4062 
26 1272 29 34.1 | 2 48 54.5 4 58 42.3 9-746 8238 | 9.747 4644 
271275 19 10.8 | 2 50 az.1' § 12 54.7 9-748 3279 | 9.749 4138 
281278 10 20.7] 2 52 1.0 5 26 28.2 9-660 7455 1 9.750 7208 | 9.752 2471 
291281 3 17.3 | 2 s3 54.6 5 39 20.6 9-658 5275 | 9-753 9905 | 9-755 9482 
30] 283 s8 14.5 | 2 56 2.3 -5 51 29.3 9.656 0438 | 9.758 1167 | 9.760 4921 
July 1]286 55 26.4| » 58 24.1 9-653 2935 | 9.763 0703 | 9.765 * 
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286 55 26.4 
289 55 7-7 
292 57 33-8 
296 3 0.3 
299 11 43.6 


I 2 58 24.1 
2 

3 

4 

5 

6 | 302 24 0.9 

7 

8 

9 

fe) 


3° *+&F«. 
3 3 53-6 
3 7 2.2 
3 


10 27.4 


14 10.1 
18 10.9 
22 30.4 
27, 9-4 
32 8.7 


305 40 9.9 
309 0 29.0 
312 25 17.3 
315 54 54.6 
319 29 41.6) 3 
323 9 59-5| 3 
326 56 9.9] s 
330 48 35.0] 3 

4 

4 


wo & wo & w& 


= 


37 28.9 
43 10.5 
49 14.0 
$5 40.0 


334 47 37-4| 4 2 38.6 


338 53 39-6] 4 9 39-3 
343 7 3.8 4 17 12.5 
347 2811.7 | 4 25 6.8 
351 57 24-1 | 4 33 21.0 
356 34 59-8] 4 41 53.2 
I 21 15.5 

6 16 24.8 
II 20 37.3 
16 33 57-4 
21 56 23.4 
27 27 40.5 
33 7 49-4 
38 56 5.4 
44 $1 57-7 
50 54 38.9 
57 3 11.0 
63 16 26.0 
69 33 7-1 
7§ SI §9.1 
8211 6.1 
88 29 24.1 
94 45 14.2 
100 57 IO.I 
1o7 3 52-3 
113 4 «9.8 
118 57 2.3 
124 41 40.8 
130 17 27.5 
135 43 56.2 
I4l 051.2 
146 8 6.0 
ISt 5 42.4 


4 50 40.7 
4 s9 39-8 
s 8 46.0 
5 17 53.8 
s 26 56.7 


$ 35 46.6 
S 44 34.7 
$ 52 
S$ so 25.6 
6 § 47-2 


1z.2 


31 61m §.7 


Aug. 6 1g 11.5 
6 17 56.5 
6 19 14.6 


619 2.2 


6 17 18.8 
6.8 
6 9g 31.6 
6 3 40.8 
5 56 44.2 


6 14 


Oo On Atm AW ND 


mo 
° 


5 48 52.7 
5 40 17.9 
5 3 
§ 2X 43.7 
§ 12 §.3 


~~ 
» 


11.2 


= 
> W 


+ ot 
Aw 


Reduction 
to Orbit. 


+II 13.0 
10 29.9 
9 39-1 
8 40.9 
7 35-5 
+ 6 23.3 
5 47 
3 40.4 
2 11.2 
+ 0 38.0 
-o 58.1 
2 35.7 
4 13.2 
5 49-0 
7 20.8 
—- 8 46.5 
10 3.6 
Ir 9.5 
12 1.3 
12 36.3 
51.8 
45-4 
15.2 
20.1 
9 59-7 
15.1 
6 8.5 
3 43-9 
6.6 
36.6 


18.0 
6 49.2 
9 2.2 
TO 49-5 
12 §.3 
45.8 
I2 49.3 
12 16.8 
II 11.2 
9 37-2 
+ 7 40.8 
5 28.6 


3 7-2 
+ O 42.9 


— 1 38.7 


-I2 
12 
12 


+12 


5 224.8 |— 3 52.8 
452 49.6 |- § 55-8 


Heliocentric 
Latitude. 


e , oe 


-6 251.6 
6 13 24.4 
623 4.4 
6 31 47.9 
6 39 30.7 

6 46 8.4 
6 51 36.1 
6 55 48.5 
6 58 39.8 
7 0 3.8 

—6 59 53.6 
658 2.0 

6 54 21.3 
6 48 43.5 
641 o.1 

—6 31 2.5 
6 18 42.0 
6 3 50.2 
5 46 19.1 
526 1.6 


—5 2 51-9 
4 36 46.0 
4 7 42.6 
3 35 43-5 
3 9 54-4 


—2 23 25.9 
I 43 33-7 
I 1 39.1 

-o'18 9.5 

+0 26 22.2 


+1 11 18.3 
155 57-3 
2 39 35:5 
3 21 29.2 
4 © 56.6 


+4 37 19.9 
510 753 
5 38 53.8 
6 322.4 
6 23 24.0 

+6 38 57.1 
650 6.6 
657 3.2 
701.7 
6 59 19.9 

+6 55 17-3 

+6 48 14.3 
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HELIOCENTRIC CO-ORDINATES, 1915. 


MERCURY. 
GREENWICH MEAN NOON. 






9-653 2935 
9-650 2756 
9-646 9892 
9-643 4341 
9-639 6102 


9-635 5179 
9-631 1585 
9-626 5339 


9.621 6473 
9.616 5028 


9-775 3104 
9-782 5081 


9-799 3577 
9-798 8061 


9.817 2806 
9-827 1971 
9-837 4948 
9.848 1212 
9.859 0261 
9.870 1612 
9-881 4801 
9-892 9385 
9-904 4940 
9-916 1057 
9-927 7341 
9-939 3411 
9-950 8892 
9-962 3414 
9-973 6613 
9-984 8124 
9-995 7586 
0.006 4639 
0.016 8920 
0.027 0074 
0.036 7753 
0.046 1623 
0.055 1367 
0.063 6693 
0.071 7348 
0.079 3115 


38.0 


9-611 1063 
9.605 4658 
9-599 5915 
9-593 4963 
9-587 1963 
9-580 7115 
9-574 0661 
9-567 2895 
9-560 4164 
9-553 4877 
9-546 5512 
9-539 6618 
9.532 8815 
9-526 2797 
9-519 9323 
9-513 9arl 
9.508 3319 
9.503 2526 
9-498 7702 
9-494 9675 
9-491 9193 
9.489 6888 
9-488 3245 
9-487 8568 
9.488 2960 
9.489 6322 
9-491 8358 
9-494 8592 
9-498 6393 
9.503 1016 
9.508 1634 
9-513 7378 
9-519 7379 
9.526 0750 
9.532 6700 J 0.130 9621 
9-539 4460 | 0.132 3665 
9-546 33309 0.133 4221 


37.8 
39.2 
49.1 

7.6 
34-7 
10.2 


$3.2 
42.8 


37-4 
34:7 
31.9 
25.4 
10.9 


43-4 
$7-4 
47.90 

6.5 
$0.§ 


54.6 
15.9 
$3-1 
47.2 


1.2 


0.092 9362 
0.098 9659 
0.104 4707 
0.109 4550 
0.113 9277 
0.117 go21 
0.121 3946 


40.1 
50.4 
39-7 
16.0 
47.2 
20.0 

0.9 
54.8 

5.2 
25.6 


0.127 0146 
0.129 1859 






36.2 
26.3 


At Date. | 








Logarithm of Distance fr: 
Earth— 











































At Interm 


diate Dan 


9-763 0703 | 9.765 S¢ 
9-768 8154 | 9-771 97: 


9-778 82 
9-786 35 
9-794 5 
9-803 23; 


9.807 7987 | 9-812 481 


9-822 13; 
9-832 30! 
9-842 75 
9-853 34! 
9-864 56 
9-875 Sa 
9-887 194 
9-898 70 
9-910 294 
9-921 gad 
9-933 4 
9-945 124 
9.956 624 
9-968 02 
9-979 269 
9-990 31] 
0.001 14} 
0.01! oI 


0.021 mt 
0.031 93 
0.041 518 
0.050 793 
©.059 454 
0.067 761 
0.075 333 
0.082 OII 





0.086 3826 | 0.089 724 


0.096 010 
0.101 733 
©.107 027 
O.111 734 
0.115 970 
0.119 707 


0.3122 960 


0.124 4250 | 0.125 773 


0.128 151 
0.130 121 
0.131 709 


0.132 930 
0.133 82° 
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MERCURY. 
GREENWICH MEAN NOON. 























Heliocentric Logarithm of Distance from 
ate. [,, Longitude, Reduction | Heliocentric | Daily | Lorerithm of Earth— 
ol ba Latitude. Motion. tor. At Interme- 


diate Date. 


e ’ ow e 












; wt 















































r.wGP ISI 5 42.4 +6 48 14.3 9-546 3330] 0.133 4221 | 0.133 8259 
171155 53 49-1 6 38 31.4 9-553 2689 | 0.134 1506 | 0.134 3987 
18 | 160 32 39.9 6 26 28.3]. 9-560 1986 | 0.134 5728 | 0.134 6754 


19] 165 2 33.0] 4 25 31-2 
201 169 23 49.7 | 417 6.3 


211173 36 53-71 4 9 5.8 
221177 42 9.8] 4 x 30.6 
23 181 40 3.6] 5 s¢ 21.4 
24) 185 3x 1.2] 3 47 38.0 
25] 189 15 28.2 | 3 4x 20.2 


26 | 192 §3 50.0] 3 35 27-5 
271196 26 31.3] 3 29 59.2 
28] 199 §3 56.1 | 3 24 54.3 
29 | 203 16 27.3] 3 20 11.9 
30 | 206 34 27.0] 3 x5 sr.1 


319 209 48 16.4] 3 11 51.0 
pt. 1] 212 5815.6! 3 8 10.7 
21216 444.3| 3 449.3 
34219 8 0.21 3 1 45.9 
41222 8 21.6| 2 58 so.7 


6 12 23.7 
5 56 35.1 


+§ 39 18.3 
5 20 47.8 
5 116.4 
4 40 55-5 
4 19 §5-3 

+3 58 24.5 
3 36 30.7 
3 14 20.8 
252 0.3 
2 29 34-3 

+2 7 7.1 
I 44 42.4 
I 22 23.4 
I 012.8 
© 38 13.0 


0.134 7087 | 0.134 6751 
0.134 5766 | 0.134 4152 


0.134 1929 | 0.133 9118 
0.133 §736 | 0.133 1799 
0.132 7323 | 0.132 2325 
0.131 6817 | 0.131 0814 
0.130 4329 | 9.129 7374 


0.128 9960 | 0.128 2097 
0.127 3795 | 0.126 5064 
0.125 5911 | 0.124 6345 
0.123 6373 | 0.122 6002 
0.121 5236 | 0.120 4083 


9-567 0742 
9-573 8545 
9-580 5045 
9-586 9949 
9-593 3010 
9-599 4029 
9-605 2844 
9-610 9324 
9.616 3366 
9-621 4893 
9-626 3843 
9-631 0172 
9-635 3850 
9-639 4856 
9-643 3179 
9-646 8815 
9-650 1764 
















































0.119 2546 | 0.118 0631 
0.116 8340 | 0.115 5678 
0.114 2047 | 0.112 9250 
O.11T 5489 | 0.110 1366 
0.108 6882 | 0.107 2039 
























3 38.8 


wD 
7 
° 
~~ 


5] 225 6 5.1] 2 56 30.0 |— 0.3 | +o 16 26.0 9-653 2028 J 0.105 6836 | 0.104 1273 
6) 228 126.8} 2 sq 16.1 |+ 0 18.7} -0 5 6.2 9-655 9617 | 0.102 5350 | 0.100 9067 
7 | 230 §4 42.3] 2 52 17.4 36.6 | 0 26 22.1 9-658 4538 | 0.099 2422 | 0.097 5414 


81233 46 6.4| 2 50 33.3 
9 | 236 35 53-5| 249 3.3 
10] 239 24 17-5] 2 47 47.0 
11} 242 IT 31.9 | 2 46 44.0 
121244 57 49-9] 2 45 54-1 
13) 247 43 24.3 | 2 45 16.8 
141 250 28 27.7] 2 44 52.0 


1§ | 253 13 12.5] 2 44 39-7 
16 [255 57 51.1 | 2 44 39-6 
17 | 258 42 35.7 | 2 44 51.6 
18} 261 27 38.4 | 2 45 15-9 
19 | 264 13 11.6] 2 45 52.5 


201 266 59 27.5 | 2 46 42.4 
21} 269 46 38.5 | 2 47 42.8 
32] 272 34 57-3 | 2 48 57-0 
231275 24 36.7] 2 so 24.0 


9.660 6799 
9-662 6413 
9.664 3388 
9-665 7733 
9-666 9458 
9.667 8570 
9-668 5075 


9.668 8975 
9-669 0275 
9-668 8976 
9-668 5075 
9-667 8571 
9-666 9461 
9-665 7736 
9-664 3389 


© 47 20.3 
I 7 59-4 
—1 28 18.3 
1 48 16.0 
2 7 51.3 
227 3.1 
2 45 50-4 
-3 412.2 
322 7.4 
3 39 34-9 
3 56 33-4 
413 1.5 
—4 28 57.9 
4 44 21.0 
459 9-1}. 
5 13 20.4 


0.095 8042 | 0.094 0304 
0.092 2197 | 0.090 3719 
0.088 4867 | 0.086 5638 
0.084 6029 | 0.082 6036 
0.080 5656 | 0.078 4884 
0.076 3715 | 0.074 2146 
0.072 0171 | 0.069 7786 
0.067 4985 | 0.065 1763 
0.062 8115 | 0.060 4034 
0.057 9515 | 0-055 4551 
0.052 9136 | 0.050 3264 
0.047 6928 | 0.045 o121 
0.042 2837 | 0.039 5068 
0.036 6808 | 0.033 8049 


0.030 8784 | 0.027 9006 
0.024 8708 | 0.021 7883 


+ 
Oo On~ Amn -— DH HF CO Mm 
= 
~ 
0 


+ 
ol 
0 
ce 
~ 












~~ 4H mw eH 
»o ~ = OC 
Hau NS w& 
» om O 
ww Cw 

















244278 15 49.7| 252 4.3 § 26 52.7 0.018 6524 | 0.015 4625 
2§}281 8 49.8] 2 53 58.3 —5 39 43-8 9.658 4542 | 0.012 2178 | 0.008 9177 
261284 3 50.9] 2 56 6.3 § 5X SI.1 9-655 9622 | 0.005 5617 | 0.002 1491 
27287 1 7.3] 2 58 28.8 6 311.9 9-653 2034] 9.998 6794 | 9.995 1522 
2f290 0 53.5| 9 1 6.2 6 13 43-2 9-650 1770] 9.991 5671 | 9.987 9236 
291293 324.91 3 3 s9.2 6 23 21.5 9.646 8822 


9-984 2217 | 9.980 4613 


9-976 6423 | 9.972 7647 
9.968 8289 | 9.964 8354 


301296 8 57.3| 3 7 8.2 |+ 8 39.0 
11299 17 47.0] 5 10 34.0 |+ 7 33.4 


—6 32 3.1 
—6 39 44.0 
[Eph 15) 
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Date. 


Nov. 


0D ONAN AW WD 


mt 


17 
18 
19 
20 
a1 
22 


23 


wwe YW DD 
-~ OO ON AN 


Oo CON Attn h& WwW WD 


—-< 0 Ott 
An & @® HN HF O 


HELIOCENTRIC CO-ORDINATES, 1915. 
MERCURY. 


Heliocentric 
Longitude, 


fean Equinox 
of D 


ate. 


299 17 47.0 
302 30 11.2 
305 46 27.7 
309 9 54.9 
312 31 51.9 
316 x 38.6 
319 36 35.6 
32317 4.2 


327 3.26.0 


330 56 3.2 
334 55 18.4 
339 1 34.1 
343 15 12.5 
347 36 35.4 
352 6 3.2 


356 43 55.0 
I 30 27.3 
6 25 53.6 
II 30 23.2 
16 44 0.6 


22 6 43.7 
27 38 23.5 
33 18 42.3 
39 7 13-3 
45 3 19-3 
5t 612.5 
57 14 54-7 
63 28 17.5 
69 45 3-7 
76 349.1 
82 23 4.6 
88 41 19.4 
9457 3-4 
1or 8 50.7 
107 I§ 21.9 
113 15 26.4 
119 8 4.1 
124 52 26.3 
130 27 55.8 
135 54 6.7 
I4I 10 43.4 
146 17 40.0 
151 14 58.5 
156 2 47.5 
160 41 21.1 
165 10 57.6 
169 31 58.5 


Daily 
Motion. 


e , ef 
3 10 34.0 
3 14 17.2 
3 38 38.6 
3 22 38.8 
3 27 18.5 


3 32 18.4 
3 37 39-2 
3 43 23.5 
3 49 28.8 
3 SS 52-4 


4 2 43.7 
4 953-4 
417 27.1 
4 25 23.0 
4 33 36.8 


443 9-5 
4 SO $7-4 
4 s9 56.8 
5 9 3:3 
§ 18 1.1 


5 27 13.6 
§ 36 3.0 
$ 44 30.3 
5 52 25.6 
S sO 38-4 


6 gs 58.2 
6 rz 14.6 
6 rg 28.0 
618 o.2 
6 19 15.3 
6 19 0.2 
6 17 %4.0 
6 13 59-3 
6 9 21.6 
6 3 28.7 


5 56 30.2 
5 48 37.1 
$40 1.2 
§ 30 53.6 
5 23 25.6 
§ I% 47.0 
s 2 6.6 
4 $2 31.8 
443 8.6 
434 1.7 
4 25 14.9 
4 16 50.9 


GREENWICH MEAN NOON. 


Reduction J Heliocentric 
Latitude. 


to Orbit. 


+ 7 33-4 
6 20.9 
§ 2.2 


3 37-7 
2 8.4 


+ © 35.0 


—I I.!I 


2 38.7 
4 16.2 
5 51-9 
- 7 23.6 
8 49.1 
10 5.9 
II 11.3 
12 2.6 
-I2 37.1 
I2 51.9 
12 44.8 
12 13.9 
1r 18.0 
— 9 56.9 
8 11.5 
6 4.3 
3 39-2 
—-r 1.6 
+ I 41.7 
4 22.9 
6 53-7 
9 6.0 
10 52.4 
+12 «7.1 
12 46.4 
12 48.8 
12 15.2 
ir 8.6 


+ 9 33-9 
7 36.9 
5 24.3 
3 2-7 
+ 0 38.4 
— I 43.0 
3 56.8 
5 59-4 
7 48.0 
g 20.7 
-10 36.6 
“IT 35-3 


-6 39 44.0 
6 46 19.6 
6 51 45.1 
6 55 55-1 
6 58 43.8 

7 0 49 
6 59 51.7 
6 57 56.9 
6 $4 12.7 
6 48 31.1 

—6 40 43.7 
6 30 41.8 
6 18 16.7 
6 320.1 
5 45 43-9 

—§ 25 21.1 
5 2 5-9 
435 54-5 
4 645.6 
3 3441.1 

—2 59 46.9 
2 22 13.6 
I 42 17.2 
I 019.2 

—o 16 47.1 


+0 27 46.0 
I 12 42.2 
I $7 19-9 
2 40 55.6 
3 22 45.3 

+4 2 7.5 
4 38 24.6 
sir 4.8 
5 39 43-5 
6 4 3.9 

+6 23 57.1 
6 39 21.8 
6 50 23.3 
6 57 12.3 
7 0 3.6 

+6 59 15.2 
655 6.7 
6 47 58.5 
6 38 I1.0 
626 3.8 


+6 11 55.8 


+5 56 4.2 
[Eph 15) 


Daily 
Motion. 


— 7 
6 
4 


3 
2 


-°o 
+1 
2 


4 
6 


+8 
13 
t3 
16 
8 


24 
27 
30 
33 
+36 
38 
4I 
42 


+44 


se RE 


+37 


9.0 
3.4 
48.6 
39.3 
6.0 


3$.2 

2.8 
48.2 
41-5 
43-1 
$3-3 
12.1 
39-5 
15.2 
58.4 


48.2 
48-9 
40.2 
37-3 
39.7 


13-9 
47-9 
1.3 
50.5 
8.5 


5.3 
$4-t 
14.0 
49.8 
42.6 


$S-4 
33-3 
42.9 
31.7 

7.6 
38.6 
11.8 
53.2 
47-4 
58.3 
31.8 
41.7 
3r.2 

0.6 
10.6 


2.5 
37-9 


Radius Vec- 


9-639 4862 
9-635 3857 
9.631 o180 
9-626 3851 
9-621 4902 


9-616 3377 
9-610 9334 
9.605 2853 
9-599 4038 
9-593 3019 
9-586 9958 
9.580 5054 
9-573 8553 
9.567 0750 
9-560 1994 
9-553 2696 
9-546 3337 
9-539 4467 
9-532 6708 
9-526 0757 
9-519 7376 
9.513 7382 
9.508 1636 
9-503 1017 
9-498 6393 
9-494 8591 
9-491 8357 
9.489 6319 
9-488 2955 
9-487 8562 
9.488 3240 
9-489 6881 
9-491 9182 
9-494 9663 
9-498 7690 
9-503 2514 
9-508 3307 
9-513 9198 
9-519 9310 
9.526 2784 
9.532 8803 
9-539 6606 
9-546 5500 
9-553 4864 
9-560 4151 
9-567 2884 
9-574 0652 


9-939 71 
9-939 93 


9-921 


9-917 4756 | 9.912 @ 
9-908 3530 | 9.903 76 


9-894 57 
9-885 41 
9-876 38 
9-867 38 
9-850 13 
9.851 18 
9-843 89 
9-837 45 
9.832 oa! 
9.827 874 
9.825 - 
9-823 94 
9.824 493 
9-826 831 
9-830 98; 
9.836 905 
9-844 4% 
9-853 576 
9-863 96 
9.875 410 
9-887 68, 
9-900 542 
9-913 759 
9-927 133 
9.940 487 
9-953 675 
9.966 579 
9-979 197 
9-9OI 193 
0.002 789 
0.013 866 
0.024 410 


0.034 414, 
0.043 884! 
0.052 833, 
0.061 268 
0.069 214! 
0.076 689! 


0.080 2570 | 0.083 714 
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173 44 47-5 
177 49 49-4 
181 47 29.8 
185 38 14.7 


189 22 29.9 
193 © 40.7 
196 33 11.8 
200 © 27.0 
203 22 40.4 
206 40 40.9 
209 54 22.8 
213 4.15.2 
216 10 37.4 
219 13 47.8 
222 14 4.0 
225 IF 42.8 
228 7 0.3 
231 012.1 
233 5T 33-0 
236 4I 17.3 
239 29 38.9 
242 16 51.4 
245 3 7:8 
247 48 41.0 
2§° 33 43-7 
253 18 28.2 
256 3 6.8 
258 47 51.8 
261 32 55.3 
264 18 29.6 
267 4 47.0 
269 §2 0.0 
272 40 21.1 
27§ 30 3.1 
278 21 19.3 
281 14 23.0 
284 9 28.1 
287 6 48.9 
ago 6 40.1 
293 9 16.9 
296 1455.2 
299 23 51.4 
302 36 22.6 
305 52 46.6 
309 13 21.9 
312 38 27.7 


4 16 50.9 
4 8 51.2 
4 1 16.8 
3 s4 8.3 
3 47 25.7 


3 4: 8.8 
3 35 16.9 
3 39 49.2 
3 24 45.0 
3 90 3.3 


3 35 43.3 
3 Ir 43.8 
3 8 4.3 
3 4 48-3 
3 1 M4 


2 58 54.7 
2 56 35.5 
2 54 123.2 
2 §3 13.9 
2 50 30.3 


249 9.7 
247 448 
2 46 42.2 
2 48 52.7 
245 15.9 


2 44 $2.5 
2 44 39-5 
2 44 39-7 
2 44 §2.2 
2 45 36.9 


245 $3.8 
2 46 48.3 
2 47 44-9 
2 48 59.4 
2 50 26.9 
252 7.7 
354 2.2 
2 56 t0.5 
2 s8 33.5 
3 I 12.4 


3 4 48 
3 7 34.4 
3 10 40.8 
3 14 24.6 
3 18 26.5 


3 22 47-3 
3 27 27.6 


MERCURY. 


GREENWICH MEAN NOON. 


Reduction] Heliocentric 


to Orbit. 


It 35-3 
12 17.0 
I2 42.3 
12 52.1 
12 47-5 

-12 29.8 
12 0.3 
IX 20.3 
10 31.3 
9 34.6 

- 8 31.3 

7 22.7 
6 10.0 
4 54-2 
3 36.4 

- 2 17.3 

-0 57.8 

+ 0 31.2 

I 39.0 
2 55.0 
+4 8.6 
§ 19.1 
6 26.1 
7 29.1 
8 27.6 

+ Q 21.2 
10 9.5 
10 52.2 
1r 28.8 
II §9.2 

+12 23.0 
12 39-9 
12 49.7 
12 52.2 
12 47.3 

+12 34.7 
¥2 14.5 
11 46.4 
Ir 10.6 
IO 27.0 


+9 35.8 
8 37.1 
7 31.2 
6 18.6 


4 59-6 


I+ 3 35.0 
+2 5.5 


Latitude. 


+5 56 4.2 
5 38 44.9 
§ 20 12.3 
§ © 39.2 
4 40 17.0 

+4 19 15.7 
3 S7 44-0 
3 35 49-7 
3 13 39-4 
2 §1 18.7 

+2 28 52.6 
2 625.5 
144 0.9 
I 21 42.1 
© 59 31.8 


+0 37 32.4 
+0 15 45-9 
“oO 545-9 
027 1.3 
© 47 58.9 
—t 8 37.4 
1 28 55.7 
1 48 52.7 
2 827.2 
2 27 38.3 


—2 46 24.9 
3 445-9 
3 22 40.2 
340 6.8 
357 4-3 

—4 13 31.5 
4 29 26.9 
4 44 49.0 
4 59 36.0 
§ 13 46.1 

—5 2717.2 
54° 7.0 
§ §2 12.9 
6 332.2 
614 1.9 

—6 23 38.5 
6 32 18.3 
6 39 57.2 
6 46 30.7 
6 51 54.0 

-6 56 1.6 

—6 58 47.7 

[Eph 1s] 





Logarithm of 
Radius Vec- 
tor. 


9-574 0652 
9.580 7106 
9-587 1954 
9-593 4954 
9-599 5906 
9.605 4650 
9.611 1056 
9-616 so2r 
9-621 6466 
9-626 5333 
9.631 1580 
9-635 5175 
9-639 6097 
9-643 4336 
9-646 9887 
9.650 2751 
9-653 2932 
9-656 0437 
9-658 5275 
9.660 7454 
9-662 6984 
9-664 3876 
9.665 8141 
9-666 9785 
9-667 8815 
9-668 5237 
9-668 9057 


9.669 0275 


9-653 1134 
9.659 0786 
9-646 7754 
9.643 2035 
9.639 3628 
9-635 2539 
9.630 8779 
9.626 2369 
9.621 3339 


185 


Logarithm of Distance from 
Earth— 


At Date. 


0.080 2570 
0.087 0640 
0.093 4522 
0.099 4423 
©.105 0543 
0.110 3075 
0.115 2200 
0.119 8093 


0.124 0912 
0.128 0807 


0.131 7920 
0.135 2374 
0.138 4288 
0.14t 3773 
0.144 0928 
0.146 5839 
0.148 8591 
0.150 9257 
0.1§2 7900 
0.154 4580 
0.155 9352 
0.157 2261 
0.158 3347 


0.159 2644 
0.160 0180 


0.160 §979 
0.161 0061 


0.161 2437 
0.161 3114 
0.161 2094 


0.160 9376 
0.160 4948 
0.159 8796 


0.159 OgoI 
0.158 1237 


0.156 9772 
0.155 6468 
0.154 1281 
0.152 4158 
0.150 5043 
0.148 3871 
0.146 0566 
0.143 $047 
0.140 7224 
0.137 6995 
0.134 4252 
0.130 8872 


At Interme- 


diate Date. 


0.083 7142 
0.090 3091 
0.096 4958 
0.102 2943 
0.107 7246 
0.112 8052 
0.117 5540 
0.121 9878 
0.126 1216 
0.129 9703 
0.133 $472 
0.136 8641 
0.139 9328 
0.142 7636 
0.145 3659 
0.147 7480 
0.149 9181 
0.151 8828 
0.153 6482 
0.155 2202 


0.156 0837 
0.157 8030 
0.158 8217 
0.159 6631 
0.160 5295 
0.160 8234 
0.161 1462 
0.161 2988 
0.161 2816 
0.161 0948 


0.160 7377 
0.160 2089 


0.159 5068 
0.158 6292 
0-157 5732 


0.156 3353 
0.154 9113 
0.153 2965 
0.151 4853 
0.149 4719 
0.147 2490 
0.144 8089 
0.142 1430 
0.139 2417 
0.136 0945 
0.132 6900 


0.129 ore? 


176 URANUS, 1915. 
GREENWICH MEAN TIME. 














| Ver. of Var. of ‘Var. of 
| Apparent |p A Decl. Apparent Rp 4 
Month Right As- | “f.° | peciination.| for | Merid- | Month ; Right As- | for 
and | cension. |; Day : Day.[ian Pas-] and * Day. 
t 


























hm hm “5s 8 
213.2] July 3,21 10 35.83) — 7.260 
I 58.3 vat 10 §. 7-7 
¥ 43.5 Ili2t 933-94) 8.177 
1 28.6 15|2I 9 0.45] 8.557 
56.06] 113.8 19.21 825.56) 8.8 


| hm s 
Jan. 02049 49.31! +12.659|—18 23 56.8) +50.97 
4\20 50 40.67| 133.01 
8120 51 33.33) 33-815 
12/20 §2 27.13; 13-577 


16/20 53 “ss 33.791 








20 20 54 17.40! +13.9511-18 5 51.1} +56.86] 059.0 23121 7 49.50— 9. 

24:20 55 13-44] 14.059 57.461 0 44.2 27.21 712.51] 9. 

28 20 56 9.81] 14.1 57-87] 029.4 3121 634.81] 9. 
Feb. 12057 6.34) 14.137 6} 58.11, 014.6] Aug. gar 556. 9.58 














14.110] 17 5027.1) $8.15/23 56.1 st 5 18.2 





920 58 59.16) +14.037] -17 46 34.8] +57.98/23 41.4 12.21 439.88! — 9.563 
13.912 5] 57-62123 26.5 1O'ar 4 1.82! 9.456) 173018. 
17,21 050.39) 13.738 17 38 54.0, 57.05/23 11.7 2021 324.32] 9.284] 17 3257. 


212% 144.92] 13.515] 1735 7-4] 56.27/22 56.9 24.21 247.63) 9.051] 17 35 32- 



























2521 238.46) 13.249) 1731 24.2| 55.2822 42.0 2821 211. 8.761 1738 X.2| 36.53'1 
Mar. 1/21 3 30.86) +12.944)-17 27 45.4) +54.08/22 27.1, Sept.tj21 1 37.62)— 8.41s|-17 4024 ~34-811 
§|21 421.96) 12.601 $2.73|22 12.3 5.2 I 4.75} 8.ort] 17 42 39.4] 32-3610 
gl2r 5 1x.61] 12.21 -O| 51.18/21 57.4 9 21 © 33-61) 7. 17 44.46 go. 
13|2% § §9.63] 12.787 49.43/21 42.5 13121 © 4.43] 7.032) 1746.44.79] 28.3 
17/2r 645.85] xx.33 47.48/21 27.5 17\20 59 37-42, 6.466, 174832.q] 25-75 9 


21/21 7 30.11] +10.807]-17 1X 2.9] +45.34;21 12.5 21/20 59 12.76 
10.2631 17 8 6.1] 43.04/20 57.5 25\20 58 50.61 























2giz21 852.17} 9 40.58 20 42.4 29)20 58 31.10) 4.532] 175§252.1| 17.26 8 
Apr. 2/21 929.73] 9. 37.97/20 27.3] Oct. 312058 14.39] 5.816, 1753 55.0] 14.18 8 
6la1r10 4 8. 3$.22'20 12.1 7/20 58 0.61] 3. 17 5445 10.09 7 
10/21 10 37.37|+ 7.797}-16 58 0. tsa.saxg 56.9 r1/20 57 49-88) — 2.295|-17 §5 22.8) — 7.70 7 
I42T1r 7.18] 7.105] 1655 56.7] 29.3019 41.7 15120 57 42.28 x.s0x} 1755.46 4-36 7 
18/21 11 34.18] 6.392] 1654 §.8] 26.24/19 26.4 19|20 57 37.89! — 0.6931 17 55 57.6] — 0.981 7 
22/21 11 58.29] 5.661] 165227.7| 22.9019 11.1 23120 57 36.74] + 0.122) 17 §5 54.7)+ 7-43 6 
26,21 1219.45] 4.916 1651 2.7 19.5718 55-7 27'20 57 38.87] 0.942| 17.55 38.2 a 6 
jo 12 37.60)}+ 4.158|—-16 49 §1.2| +16.18 18 40.2 3120 57 44-28] + 1.765|-1755 8.01+ 9.26, 6 
May 4/21 12 52.70] 3.388 16 48 53.3 12.7418 24.79 Nov. 4:20 57 52.99] .s9ol 17.5424.1| 22 m 6 
82113 4.69] 2. 1648 9.3 9.2518 9.2 8 20 58 5- 3-413} 17 53 26 of 
12/2113 13.55, 1.820 1647 39.3 s3)17 53-6 1220 §8 20.28) 4.224 17.5215.5 





1621 13 19.24 
20 21 13 21.77|+ 0.238 -16 47 21.8/— 1.33 17 22.3 20'20 59 0. 


242113 21.15|/— 0.545) 1647 34.1| 4.81117 6.5 24 20 59 25.08 
28'21 1317.42 1.316) 1648 0.2 8.22116 50.7 28:20 59 52.72 


1.028 1647 23.5)+ rsit7 38.0 16:20 58 38.77 














June riot 13 10.64] 2.072) 16 48 39.7; 11.56:16 34.91 Dec. 2)21 023.24) 7.983] 17 43 6.2] 5s.1q) 418-7 
slat 13 0.86, 2.818 16.49 32.5] 14.83116 19.0 6'21 056.54] 8.662] 17 4039. 
gl21 12 48.12|— 3.548)-16 50 38.3/-18.01116 3.0 1Oj21_ 1 32.48/+ 9.30s1|—17 38 2.2] +40.77] 348-4 
13,21 12 32.51| 4.2511 1651 56.5 21.0815 47.0 142i 210.93] 9.912! 17 35 13. , 
17 21 1214.15} 4.925] 1653 26.3 23.94 15 31.0 18'21 2 51.73] 10.478 17 32 15.3 
21 2011 53-16, 5.566 1655 7.8) 26.6615 14.9 22/21 334.71) 11.005) 1729 7.3] 48.14 3 3-3 
| 


252111 20.67 6.172) 16 56 59-5 ronntina 58.8 0/91 419.72 








| 
2Q 2111 3.84.- 6.737) ~10 59 1.0 TEs Tg 42.6 30,31 5 6.62] +11.948]-17 22 25.2] +52.32) 233-3) 
July 31 10 35.83 °- 7.262 -17 I 11.4) 33.6614 26.4 3421 § 55.25) +12.356—-17 18 52.1 454.18 218-4 





Least semidiameter. February 2, 1’’.6r Least horizontal parallax, February 2, 04) | 
Greatest semidiameter, August 6, 1/'.77 Greatest horizontal parallax, August 6, 0.4: | 


NEPTUNE, 1915. 
GREENWICH MEAN TIME. 















































{ 
Var. of Var. of 
|. Apperent R.A A Decl Apperent R.A 
Right As | “fo.” Decination. for | Merid- | Month Right As- for. 
crnmon. |: Day. 1 Day.|ian Pas-] and cension. 1 Day. 
—_— sage. Day. 
Noon. Noon. Noon Noon. 
pa 







- 















bm 3 s oro ” h 

ro 8 645.63) —6.477| +19 52 26.81 +19 54113 28.2 July 3/ 8 

4 8 619.29} 6.682/} 19 53 47.8) 20.55/13 12.0 8 

8 552.22) 6.896] 19 5510.9] ar.02/12 55.9 11] 8 
2 8 524.58! 6.96s| 19 5635.7, 21.36/12 39.7 15] 8 7.49.47! 9.197 
& 8 456.57] 7.034] 1958 1.6) 21.5612 23.5 19] 8 826.37] 9.246 
> 8 428.38] —7.055 | +19 59 28.0) 421.6112 7.3 23| 8 9 3-39; +9.261 
8 4 O.IQ] 7.030/ 20 054.3] ar-srjIzr §1.1 27 8 9 40.41, 9.246 
& 8 332.20] 6.960) 20 219.9) 21-a9/II 34.9 31] 8 1017.32, 9.203 
t 8 3 4.57! 6.845! 20 3.44.4. 20.9411 18.7] Aug. 4] 8 1053.99] 9.130 
5 8 237-50 6.687] 20 5 7.3] 20.47/11 2.6 8 11 30.31) 9.024 
9 8 2 rr-13 —6.487|+20 628.0] +19.86/10 46.4 12| 812 6.14, +8.886 
13 8 145.65] 6.243] 20 746.0' 19.14110 30.2 16] 812 41.36] 8.715 
17! 8 121.24) 5.957| 20 9 0.9, 18.31/10 14.1 201 813. 15.83) 8.514 
21, 8 058.05] 5.631] 201012.2' 17.36 9 58.0 24| 813 49.44) 8.285 
23 8 036.24) 5.271) 2011 19.6, 16.32| 9 41.9 28) 81422.07| 8.029 
wt 8 015.93, —4-880 | +20 12 22.7 +15.191 9 25.95 Sept.1] 8 14 53.64, +7.747 
5, 759 §7-24| 4.460/ 2013 21.01 13.981 9 9.8 5} 815 24.01] 7.434 
9 759 40.29' 4.018| 201414.4! 12.72) 853.8 9} 815 53-07| 7.092 
131 75925.17! 3.sso| 2015 2.6) 11.38] 837.8 13| 8 1620.70, 6.721 


8 21.9 17 
8 6.0 ai 


750.1 25 
7 34-3 29 
718.51 Oct. 3 
7 2.7 7 


17/7 5Q 12.00 3.043] 2015 45.3| 9.96 6.326 


+5.909 


$-473 
5.016 


211 759 0.86, —2.524 | +20 16 22.3/+ 8.5 
758 51.82 1.994] 2016 53.3! 7.01 

29! 758 44. 93! 1.453} 2017 18.3] 5.49 
' 7 58 40. a 0.905! 2017 37.2, 3.94 
7 58 37- 70) \° 350| 2017 49.8) 2.37 


4.536 


pr. 


4.037 


; 

r0 7 58 37. 43 +0.2t1|+2017 56.1/+ 0.79| 6.47.0 rr] 8 18 46.43] +3.s19 

141 7 §8 39-39 0.774) 2017 56.1/— 0-80) 6 31.3 15] 818 59.45] 2.988 
: 7 58 43. 2 .33$| 201749.7| 2.39, 615.6 19} 819 10.32] 2.447 

22! 7 58 50. 06) 1.890! 201737.0 3.981 6 0.0 23| 8 19 19.02] 1.900 
26 758 a 2.435] 201717.9| 5-55] 5 44.4 27| 819 25.52| 1.344 
sd 759 9- 53 +2.970,+20 16 §2.6|— 7.09, 5 28.9 31| 8 19 29.78) +0.782 
RY 4 75922-46 3.494| 20 16 21.2) 8.60) § 13.4] Nov. 4| 8 19 31.77] +o.ar4 
10.09] 4.57.9 8} 8 19 31.50) -0.353 


2) 759 54-49, 4.504) 2015 0.5 
O1%3-47| 4.98) 2014 11.3 


0.911 





1-57 442.4 12 


43.01) 427.0 16 1.463 





fe 4.006} 2015 43.8 
z 













2 8 © 34.33] +5.443 | +20 13 16.5) -14.40] 411.7 20] 8 19 17.27] —2.005 
4° o 56. s.879| 2012 16.2| 15.72] 3 56.3 24| 819 8.19) 2.535 
' 8 121.33! 6.292] 2011 10.8 16.99) 3 41.0 28| 81857.01| 3.0sr 
mer! 8 147.28) 6.682/ 2010 0.3! 18.22] 325.7] Dec. 2} 818 43.81] 3.548 
38 214.76, 7.05:| 20 845-1 19.40] 3 10.4 6) 8 18 28.66] 4.023 
Q 8 2 43.66: +7.395|+20 725.2 -20.52| 255.2 10} 818 11.66] -4.473 
13, 8 313.89, 7.713; 20 6 1.0 21.58) 2 39.9 14] 817 52.92] 4.891 
17, 8 3 45.33 8.002] 20 432.71 22.56] 224.7 18| 817 32.57| 5.278 
21 8 417.86, 8.259] 20 3 0.7) 23.46, 2 9.6 22} 81710.74| 5.632 

8 





451.36, 8.487| 20 125.2 I §4.4 26 


I 39.2 30 


25 
ag 8 5 25.72) +8.68)/+19 59 46.6 25.02 


5.948 





8 16 23.21| 6.229 








Noon.| Noon. | Noon 
8 e ‘ oe ” 
6 0.83) +8.861/+19 58 5.2|—-25. . 
6 36.571 9.005] 19 5621.2] 26.3 . 
7 12.83 9.118} I9 5435.0] 26.81] 053.8 








19 §2 46.9] 27.22] 038.7 
19 5057.4] 27.53| 023.6 
+1949 6.8) -27.75 
19 47 15.6] 27.88/23 49.6 
19 4§ 24.0) 27.91/23 34.5 
19 43 32.4 
19 41 41.3 





19 18 3.0, 10.27/15 51.1 
19 18 47.0, 1x.81/1§ 35.1 
TQ 19 37-4, 13-39 1§ 19.2 
+19 20 34.0, +14.8815 3.1 
19 21 36.2| 16.2414 47.1 
19 22 43.8 17.5014 31.0 
19 23 §G.1) 18.65/14 14.9 
19 25 12.8] 19.68/13 58.8 





+19 26 33.4) +20. ‘$813 42.7 


uly 31 8 6 0.83 +8.862 |+19 58 §.2)-25.70| 124.1 34° 81557. 79 —6.471 | +19 27 57.3| +21. far 3503 26.5 
Greatest idiameter, January Greatest ho tal parallax, 
Least semnidiameter, July 3, tm 3 Least est horizontal parall uly a3, at r3e 


|_ aes” [Eph 15] 


178 





Feb. 


00D Cr Aan & WH HD HH 


| 


31 


HELIOCENTRIC CO-ORDINATES, 1915. 


272 18 49.5 
275 821.0 
277 $9 25-0 
280 52 14.8 
283 47 4.4 


286 44 7.8 
289 43 39.8 
292 45 55-5 
295 51 10.7 
298 59 41.8 
302 11 45.8 
305 27 40.4 
308 47 44.0 
31a 12 15.6 
315 41 35-1 
319 16 2.9 
322 56 0.3 
326 41 49.0 
339 33 51-1 
334 32 29.0 
338 38 5.4 
342 51 2-5 
347 II 42.0 
351 40 24.8 
356 17 29.8 
I 313-9 

5 57 59-9 
II 130.5 
16 14 17.7 
aI 3611.1 


27 7 2-3 
32 46 34.5 
38 34 21.7 
44 29 47-7 
§9 32 5-7 
56 40 18.4 
62 53 18.3 
69 9 49.0 
75 28 26.8 
81 47 43-1 
88 6 6.9 
9422 8.1 
100 34 20.2 
106 41 23.1 
112 42 5.4 
118 35 26.0 
124 20 35.1 


2 48 49.6 
2 50 15.5 
2 51 54.6 
2 53 47-4 
2 55 54.1 
2 58 15.2 
3 © 51.2 
3 3 42-7 
3 6 50.3 
3 10 314.6 


3 13 56.3 
3 17 56.0 
3 22 14.4 
3 26 52.2 
3 3% 50.1 


337 9.0 
3 42 49-4 
3 48 5t.7 
3 55 36.3 
4 2 3-4 


4 91%3-5 
416 44.8 
4 24 37.8 
4 32 $9.9 
4 41 22.0 


450 8.5 
459 7.0 
§ 8 13.0 
§ 17 21.0 
§ 26 24.4 


$35 13-3 
S 43 44-9 
S 5% 43-5 
5 $9 °.7 
6 5 25.8 
6 10 48.3 
6 14 58.6 
6 17 48.6 
6 19 12.0 
619 5§.% 


6 17 27.3 
6 14 20.7 
6 9 50.3 
6 4 3-7 
S $7 10.7 


§ 49 22.2 
§ 40 49.6 


MERCURY. 


GREENWICH MEAN NOON. 


Reduction 
to Orbit. 


+12 §2.3 
12 48.3 
12 36.7 
12 17.4 
II §0.3 

+11 15.4 
10 32.8 
9 42-5 
8 44.7 

7 39-7 
+ 6 27.9 
5 9-7 
3 45-7 
2 16.8 

+ 0 43.8 

— © §2.2 
2 29.7 
4 7:3 

5 43-2 
7 15-3 

—- 8 41.5 
9 59.2 
Ir 5.8 
tr 58.6 
12 34-7 

51.4 

46.4 
17.8 

24.2 
5:3 

8 22.1 

6 16.8 

3 53-1 

r 16.4 
r 26.7 
8.4 

40.5 

54.8 

10 43.8 

12 1.7 

44.4 

50.1 
12 19.7 
Ir 16.0 
9 43.6 

+ 7 48.4 

+ § 37.0 


oA 


+12 
12 


Heliocentric 
Latitude. 


—4 57 48.5 
512 3.2 
5 25 39-2 
5 38 34.3 
5 50 45.8 

-6 211.0 
6 12 47.0 
6 22 30.4 
6 31 17.4 
6 39 4.0 

—6 45 45-9 
6 51 18.1 
6 55 35-4 
6 58 31.9 
7 0 1.3 

-6 59 57-0 
6 58 11.8 
6 54 38.0 
649 7.6 
6 4I 32.1 

—6 31 42.9 
6 19 31.4 
6 449.1 
5 47 27-9 

) 527 20.6 

—“§ 421.4 
4 38 26.3 
4 9 33-7 
3 37 45-1 
3 3 6.1 

—2 25 46.9 
146 2.8 
I 414.9 

—O 20 50.2 

+0 23 38.8 

+1 8 34.6 
I §3 15.8 
2 36 58.9 
319 0.2 
3 58 37.6 

+4 35 13.1 
5 814.3 
5 37 16.0 
6 2 0.6 
6 22 18.5 


+638 7.8 


+6 49 33.1 
[Eph rs) 


Daily 
Motion. 


“14 33-3 
13 55-7 
%3 16.0 
12 33.8 
xr 48.9 


1.2 


| 
a] 
La! 


10.2 


- 
0 


15.8 
29.5 
15.0 


7-9 
58-7 
37-9 
14.0 
43-7 


I 
on DW he DA ss HO 


+ 


oa & 8 98 


53-5 
38.2 
30.7 
31.5 
49.9 


+ 
- 
° 


58.9 
25.5 

0.§ 
43.1 
32.4 
26.6 
33.8 


ee - So 
ao oA w 


+ 
» 
_ 6} 


23.2 


Ww 
@ Oo 


15.1 


we 
a 


1.2 


+38 34.7 
50.0 
41.2 

2.7 


49.0 


ERs S 


$5.6 
19.§ 
$9-4 
56.1 


+44 


SE 


40 


38 12.4 


+34 $3.2 
St 
26 55-4 
22 32.23 
18 3.4 
36.1 


+9 16.4 


of 
Radius Vec- 


9.664 4806 
9-662 8071 
9-660 8699 
9.658 6679 
9-656 2001 


9-653 4657 
9-650 4638 
9-647 1935 
9-643 6545 
9.639 8467 
9-635 7705 
9-631 4272 
9.626 8183 


9-621 9473 
9.616 8181 


9.611 4367 
9.605 8107 
9-599 9502 
9-593 8680 
9-587 5798 
9.581 1055 
9-574 4691 
9.567 6996 
9-560 8313 
9-553 9048 
9.546 9674 
9-540 0737 
9-533 2852 
9.526 6707 
9.520 3060 
9.514 2724 
9.508 6556 
9-503 5433 
9-499 0229 
9-495 1773 
9-492 0820 
9.489 8012 
9.488 3840 
9.487 8619 
9.488 2467 
9-489 5296 
9-491 6822 
9-494 6578 
9-498 3943 
9.502 8177 
9.507 8458 
9-513 3918 





0.158 6808 
0.158 4642 
0.158 0757 
0.157 5128 
0.156 7721 


0.155 8497 
0.154 7411 
0.153 4411 
0.151 9434 
0.150 2411 


0.148 3270 
0.146 1918 
0.143 8261 


0.141 2199 
0.138 3611 


0.135 2372 
0.131 8342 
0.128 1371 
0.124 1295 
0.119 7939 
O.1I§ 1113 
0.110 0617 
0.104 6237 
0.098 7747 
0.092 4921 
0.085 7522 
0.078 5314 
0.070 8070 
0.062 5574 
0.053 7633 


0.044 4094 
0.034 4854 
0.023 9872 
0.012 9197 
0.001 2983 
9-989 1509 
9-976 5200 
9-963 4646 
9-950 0616 
9-936 4072 
9.922 6162 
9.908 8231 
9-895 1799 
9.881 8525 
9.869 o182 


9.856 8597 
9-845 5587 


0.158 ¥ 
0.158 

0.157 & 
0.157 I 
0.156 t 
0.155 38 
0.154 

0.152 7% 
0.151 0 
0.149 3f 
0.147 & 
0.145 & 
0.142 §§ 
0.139 & 
0.136 & 
0.133 3f 
0.130 ony 
0.126 197 
0.122 Of 
0.117 & 
0.112 6% 
0.107 3 

0.101 79 
0.095 08 
0.089 18 
0.082 24; 
0.074 (33 
0.066 74 
0.058 2% 
0.049 151 


0.039 51F 
0.029 3% 
0.018 533 
0.007 17% 
9.995 2% 
9.982 °F 
9-970 O47 
9.956 bok 
9.943 2 

9-929 5% 

9.915 7 

g-gol 0:4 
9.888 408 
9.575 3” 

9.862 835 
9.851 0% 
9.840 254 





b. 15 
16 
17 
18 
19 
20 
2I 
22 
23 
24 
25 
26 
27 
28 
aw. 1 


&@ Ww NN 
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35 


27 
28 
29 
30 
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HELIOCENTRIC CO-ORDINATES, 1915. 179 
MERCURY. 
GREENWICH MEAN NOON. 
Heliocentric NOE et eance fram 
Longitude, Reduction | H 
fean Equinox| Motion. | to Orbit. 
of Date. 
e e er e e oe a La e 4 on ’ ” 
118 35 26.0] 5 49 22.2 [+ 7 48.4 1 +6 38 7.8] +213 36.% 19.507 8458 F.9.856 8597 | 9.851 Og09 
124 2035.1] 5 4049-6] 5 37.0] 6 49 33.1 9 16.4 19.513 3918 1 9.845 5587 | 9.840 2844 
129 56 54.4] 531 44-5] 3 16.0] 6 56 44.7 s 9.419.519 36781 9.835 2881 | 9.830 5888 
135 23 §7.0| 5 22 18.0 |+ © 51.7 | 6 59 57.3] + 2 18-7 19.525 6877 | 9.826 2038 | 9.822 1487 
140 41 26.6| 5 12 40.1 [- I 30.2 | 6 59 28.3 | — 2 13.3 19.532 2693 | 9.818 4372 | 9.815 0808 
145 49 16.2] s 2 59.6 |— 3 44.9 | +6 55 37.4] — 5 25-5 19.539 0361 | 9.812 0886 | 9.809 4673 
150 47 27.2| 453 24.0] 5 48.6] 648 44.9| 8 16.4 19.545 9181 | 9.807 2211 | 9.805 3517 
15536 7.7) 443 s9-s| 7 38.69) 639 11.2] ‘10 47.6 19.552 8524 § 9.803 8584 | 9.802 7381 
160 15 31.4| 434510 | 9 12.8 627 16.1] 12 59.4 19.559 7837 | 9.801 9853 | 9.801 5923 
164 45 56.3 | 4 26 2.3 | 10 30.3 | 613 18.5] 14 sa.9 [9.566 6636] 9.801 5407 | 9.801 8463 
169 7 43-4| 4 17 36-0 |-1r 30.6 | +5 57 35.8 | —16 29.7 19.573 4505 | 9.802 4693 | 9.803 4048 
173 21 16.3] 4 934.0] 12 13.9] § 4024.1] 17 51.3 |. 9.580 1091 | 9.804 6377 | 9.806 1522 
177 26 59.8 | «4 1 57-3 | 12 40.7 | 5 2157.7] 18 so.2 19.586 6097 | 9.807 9318 | 9.809 9598 
181 25 19.6| 3 se 46.5 | 12 51.87 5 229.8| 19 54.9 [9.592 9274] 9.812 2192 | 9.814 6930 
185 16 41.5 | 3 48 1-5 | 12 48.5 | 442 11.7] 20 39.7 19.599 04201 9.817 3647 | 9.820 2177 
18 1 31.3] 3 43 42.2 [-12 31.9 | +4 21 13.6] —at 15.0 | 9.604 9371 | 9.823 2358 | 9.826 4039 
192 40 14.4] 3 35 48.0] 12 3.4] 3 5944.5| ar 42.0 1 9.610 5994 | 9.829 7072 | 9.833 1314 
196 13 15.6] 3 30 18.2 | 1% 24.4] 337 52.0] 22 1.8 99.616 0185 | 9.836 6631 | 9.840 2895 
199 40 58.8} 3 25 11.9 | 10 36.2} 3:15 42.9] 22 15.4 1 9.621 1864 | 9.843 9988 | 9.847 7796 
203. 3 47.0| 3 20 28.2 | 9g 40.1 | 2 53 23.0| 22 23.6 |. 9.626 0969 J. 9.851 6214 | 9.855 5146 
206 22 2.5] 316 6.3 |— 8 37.4 | +2 30 §7.2 | —22 27.1 | 9.630 7456 4 9.859 4502 | 9.863 4200 
209 36 6.5| 312 so] 7 29.39 2 830.0] 22 26.6 [9.635 1293 | 9.867 4164 | 9.871 4322 
212 46 19.1| 3 823.5} 616.99 146 5.1] 22 22.6 19.639 2460] 9.875 4610 | 9.879 4970 
215 52 59-81] 3 s 09! § 1.4] 12345.7] 22 15.7 19.643 0945 | 9.883 5348 | 9.887 5696 
218 56 27.0| 3 356.4 | 3 43-69 1 134.5] 22 6.2 [9.646 6743] 9.891 5971 | 9.895 6134 
221 §6 58.5] 259 9.2 |— 2 24.6 | +0 39 34.0] —21 s4.4 19.649 9854 9 9.899 6150 | 9.903 5987 
22454 51.1] 3 5638.6 |— x 5.2 [ +0 17 46.3 | 21 40.6 |. 9.653 02809 9.907 5618 | 9.911 5018 
227 50 20.9 | 2 54 23-8 |+ © 13.9 J -O 3.46.9] a1 25.2 9.655 8029 ].9.915 4164 | 9.919 3036 
230 43 43-6] 252 24.2 | I 31.9 f O25 3.8] 2 8.3 [9.658 3110] 9.923 1618 | 9.926 9895 
23335 14.1] 3 5039-2 | 2 48.1 | 046 3.1] 20 50.0 | 9.660 5532 | 9.930 7855 | 9.934 5486 
23625 6.7] 249 83 [+ 4 1.9] -1 6.43.5 | —20 30.5 | 9.662 5305 | 9.938 2781 | 9.941 9730 
239 13 35-3| 2475-2 | 5 12.7] 127 3-7] 20 9.8 §.9.664 2439 19.945 6327 | 9.949 2567 
242 053.6] 2 4647-4] 6 20.11 147 2.7] 19 48.0] 9.665 6944 | 9.952 8446 | 9.956 3962 
244 4714.6| 245 56.7! 7 23-5] 2 639.4] 19 25.1 | 9.666 8829 1 9.959 g111 | 9.963 3892 
247 32 51.3 | 245 18.7 | 8 22.4 § 225 52.7] 19 1.2 [9.667 8099 | 9.966 8305 | 9.970 2350 
250 17 56.2} 2 44 53-2 [+ 9 16.5 | —2 44 41.5 | ~18 36.3 | 9.668 4761 | 9.973 6027 | 9.976 9337 
253 241.9| 2 4440.0] 10 5.3 3 3 4.9] 18 10.3 | 9.668 8821 | 9.980 2282 | 9.983 4863 
255 47 20.5] 2 4439.1 | 10 48.5 | 3.21 31.8] 17 43.2 | 9.669 0280 | 9.986 7082 | 9.989 8941 
258 32 4.3] 2 4450-5 | 11 25.7] 3 3831.0] 17 15.0 | 9.668 9139 | 9.993 9444 | 9.996 1592 
26117 5.6| 2 45 r4-2 | 12 56.7 | 3.55 32-3] 16 45-4 1 9.668 5397 | 9.999 2389 | 0.002 2837 
264 2 36.6] 2 45 49-9 [+12 21.0 -4 12 1.3 | —16 14.4 | 9.667 9053 [ 0.005 2940 | 0.008 2699 
266 48 49.5 | 2 46 38.0 | 12 38.6] 427 59.7] 15 42-1 | 9.667 Orol FJ o.or1r 2118 | 0.014 1202 
269 35 56.8 | 2 47 38.6 | 12 49.1 | 4 4324.9] 15 8.1 | 9.665 8536] 0.016 9952 | 0.019 8370 
272 24 11.01 2 48 52.0 | 12 52.3] 45815.3| 14 32-3 | 9-664 4352 J 0.022 6460 | 0.025 4226 
275 13 45.1| 2 50 18.3 | 12 48.0] 5 1228.9] 13 54-5 19.662 7540] 0.028 1668 | 0.030 8790 
278 4.52.0] 2 sr 57.8 [+12 36.2 1-5 26 3.7 | —13 14.6 | 9.660 80qr1 | 0.033 5594 | 0.036 2081 
280 57 45.2 | 2 53 so.9 [+12 16.7 1-5 38 57.4] —12 32-3 | 9.658 5993 | 0.038 8253 | 0.041 4113 


{Eph 1s} 
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HELIOCENTRIC CO-ORDINATES, 1915. 





278 452.0 
280 57 45.2 
283 52 38.5 
286 49 46.1 
289 49 22.7 
292 51 43.4 
295 57 4-1 
299 5 41.3 
302 17 51-9 
395 33 53-5 
308 54 4.6 
312 18 44.4 
315 48 12.7 
319 22 §0.0 
323 2 57-4 
326 48 56.8 
330 41 10.2 
334 40 O.1 
338 45 49.1 
342 58 59.5 
347 19 §3-0 
351 48 50.3 
356 26 10.4 
I 12 10.0 

6 7 2.9 
Ir 10 58.7 
16 24 2.0 
21 46 11.5 
27 17 18.4 


3257 5-7 


38 45 7.0 
44 40 46.0 
5° 43 15-5 
§6 51 37.8 
63 445.2 
69 2 21.1 
75 49 1.5 
81 59 17.7 
88 17 38.7 
94 33 34-5 
100 4§ 38.7 
106 52 31.4 
II2 53 1.6 
118 46 8.5 
124 3I 2.5 
130 7 5.8 
135 33 51.8 


2 §t 57.8 
2 $3 59-9 
2 5§ 58.0 
2 58 19.6 
3 © 56.1 


3 3 48.2 
3 6 56.2 
3 10 21.0 
314 342 
3 x8 3.3 
3 22 22.2 
$ 327 9.7 
$3 3% 59-3 
3 37 18.8 
3 42 59.8 


349 2.7 
3 5S 27-9 
4 215.7 
4 9 26.0 
4 16 58.4 


4 24 52.2 
433 58-7 
4 41 37-3 
4 $0 24.2 
4 S9 23.0 


s 8 29.2 
S$ 27 37-2 
§ 236 40.3 
$5 35 39-7 
$ 43 59-5 


S$ $3 S7-% 
3 59 12.9 
6 5 36.3 
6 10 56.9 
615 5.3 


6 37 52.6 
6 19 13-4 
619 3.8 
6 17 23.2 
6 14 14.0 


6 9 41.2 
6 3 $2-4 
$ $6 $7.7 
$49 7.8 
5 40 34.1 


MERCURY. 


GREENWICH MEAN NOON. 


Reduction] Heliocentric 


e we 


+12 36.2 
12 16.7 
II 49.3 
IZ 14.2 
10 31.3 

+ 9 40.8 
8 42.8 

7 37-6 
6 25.6 
5 7.2 

+ 3 43.1 
2 14.0 

+ © 40.9 

— 0 §5.1 
2 32.7 

- 4 10.3 

5 46.1 
7 18.1 
8 44.0 
Io 1.4 

-1r 7.6 
II 59.9 
12 35.5 
12 51.6 
12 45-9 

16.5 

II 22.2 

10 2.6 
8 18.7 
6 12.7 


— 3 48.6 
— 1 11.6 
+ X 31.6 
4 13.2 
6 44.8 
+ 8 58.5 
10 46.7 
12 3.5 
12 45.1 
12 49-7 
+12 18.3 
II 13.6 
9 40.5 
7 44-7 
5 32.8 


5 3t 28.2 (+ 3 11.6 


522 13.2 


+ © 47.3 


Latitude. 


-5 26 3.7 
5 38 57-4 
5 $t 7-5 
6 2 31.3 
613 5-7 

—6 22 47.4 
6 31 32.6 
6 39 17.3 
6 45 57.1 
6 51 27.1 

6 55 41.9 
6 58 35.8 
7 0 2.6 
6 59 55-4 
658 7.0 

—6 54 29.8 
6 48 55.7 
6 41 16.3 
6 31 22.9 
619 7.0 


-6 420.0 
5 46 53-9 
5 26 41.5 
5 337-1 
4 37 36.7 

—4 8 38.7 
3 36 44.9 
3 2 1.0 
2 24 37.2 
I 44 49.0 

-r 257.8 

—O 19 30.7 

+0 24 59-7 
I 9 55-6 
I 54 35-7 

+2 38 16.4 
3 20 13.9 
3 59 46.4 
4 36 16.0 
5 9 10.4 

+5 38 4.5 
6 241.1 
6 22 51.0 
6 38 32.3 
6 49 49.8 

+6 56 54.0 

+6 59 59.6 

[Eph 1s} 





Logarithm of 
Radius Vec 


9-660 8091 
9-658 5993 
9-656 1237 
9-653 3814 
9-650 3714 
9-647 0931 
9-643 5462 
9-639 7306 
9-635 6466 
9.631 2953 
9-626 6788 
9.621 8001 
9-616 6634 
9-611 2745 
9.605 6413 


9-599 7740 
9-593 0854 
9-587 3914 
9.580 9119 
9-574 2712 
9-567 4982 
9.560 6275 
9-553 5999 
9-546 7630 
9-539 8714 
9-533 0868 
9.526 4784 
9-520 1221 
9.514 0994 
9.508 4961 
9-503 4000 
9.498 8982 
9-495 0735 
9.492 0013 
9-489 7453 
9-488 3542 
9-487 8588 
9.488 2703 
9.489 5794 
9-491 7572 
9-494 7503 
9-498 5142 
9.502 9566 
9.508 0012 
9-513 5613 
9-519 5488 
9-525 8777 


Logarithsn of Distance fre 
Earth— 





0.033 5594 
0.038 8253 
0.043 g661 
0.048 9826 
0.053 8756 


0.058 6452 
0.063 2QgI1 
0.067 8125 
0.072 2079 
0.076 4753 
0.080 6121 
0.084 6148 
0.088 4790 
0.092 1996 
9.095 7793 
0.099 1837 
0.102 4318 
0.105 5048 
0.108 3917 
0.111 0803 


0.113 5569 
0.115 8062 


0.117 8115 
0.119 5548 


0.121 0167 


0.122 1763 
0.123 OIIg 
0.123 5007 
0.123 6197 
0.123 3462 


0.122 6583 
0.121 5347 
0.119 9569 
0.117 gog2 
0.115 3790 


0.112 3579 
0.108 8423 
0.104 8333 
0.100 3369 
0.095 3640 
0.089 9293 
0.084 0509 
0.077 7507 
0.071 0526 
0.063 9815 
0.056 5636 
0.048 8253 





At Interma 
diate Date 


0.036 208i 
0.041 411) 
0.046 48g 
0.051 

0.056 27 
0.060 984 
0.065 567 
0.070 O20 
0.074 351 
0.078 sta 
0.082 6301 
0.086 5641 
0.090 3574 
0.094 O04] 
0.097 4974 
©.100 828 
0.103 990 
0.106 9724 
0.109 7018 
0.112 3460 


O.114 70 
0.116 8404 
0.118 7177 
0.120 3223 
0.121 6356 


0.122 6360 
0.123 jou 
0.123 6078 
0.123 5334 
0.123 0554 
0.122 1523 
0.120 8038 
0.118 9027 
0.116 7054 
0.113 93° 
0.110 6620 
0.106 8992 
0.102 6454 
0.097 9097 
0.092 7033 
0.087 0443 
0.080 9520 
0.074 4499 
0.067 5620 
0.060 314? 
0.052 7329 
0.044 844° 





HELIOCENTRIC CO-ORDINATES, 1915. 181 


MERCURY. 
GREENWICH MEAN NOON. 


Logarithm of Distance from 
Earth— 






Reduction J Heliocentric 
to Orbit. Latitude. 





At Interme- 
diate Date. 









At Date. 


+6 56 54.0 
6 59 59.6 
6 §9 24.2 
6 55 27-5 
6 48 29.8 

+6 38 51.5 
6 26 §2.5 
6 12 51.4 
557 5-7 
5 39 ST-4 

+5 21 23.0 
5 1 $3-3 
4 41 33.8 
4 20 34.7 
359 4-7 

+3 37 11.5 





0.056 5636 
0.048 8253 
0.040 7923 
0.032 4901 
0.023 9433 
0.015 1753 
0.006 2086 
9-997 0644 
9.987 7630 
9-978 3239 
9-968 7658 
9-959 1066 
9-949 3642 
9-939 5560 
9.929 7001 
9-919 8140 


0.052 7329 
0.044 8440 
0.036 6733 
0.028 2458 
0.019 5855 
0.010 7154 
0.001 6574 
9-992 4321 
9-983 0595 
9-973 5586 
9-963 9477 
9-954 2447 
9.944 4672 
9-934 6329 
9-924 7597 
9-914 8654 


17 F135 33 §1-8| 5 22 1.2 
18 140 §I 4.4] § 12 23.0 
Qe T45 58 37-01 5 2 42.5 
20 $150 56 31.0| 4 ss 7-1 














9-539 2373 
9.546 1218 


9-553 0570 
9-559 9875 
9.566 8653 
9-573 5490 
9.580 3033 
9.586 7988 
9.593 I109 
9-599 2193 
9.605 1077 
9.610 7630 


9.616 1748 























217155 44 54-9 | 4 43 43.0 
221160 24 2.4| 4 34 35.1 
23 § 164 54 11.6) 4 25 47.0 
24} 169 15 43.8] 4 17 21.4 
254173 29 2.51 4 9 20.2 
26 1177 34 32-5| 4 1 44.3 
27 1 181 32 39.6| 3 s4 34.2 
28 | 185 23 49.5 | 3 47 49-9 
29] 189 8 28.0| 3 4: 31-4 
301192 47 9.7] 3 35 38.0 


311196 19 52.1] 3 30 8.8 





















































une 14199 47 26.2| 3 25 3.2 315 2.0 9-621 3351 1 9.909 9162 | 9.904 9689 
21203 10 6.1] 3 s0 20.2 2 52 41.8 9.626 2380 | 9.900 0260 | 9.895 0900 
31 206 28 13.8] 3 15 58.8 2 30 15.9 9.630 8789 | 9.890 1637 | 9.885 2497 
41209 42 10.6| 5 rz 58.z 2 7 48.7 9-635 2548 | 9.880 3509 | 9.875 4702 
§ }212 52 16.6] 5 8 17.2 +I 45 23.9 9-639 3637 | 9.870 6108 | 9.865 7758 
6F 215 58 51.3] 3 455.2 123 4.6 9-643 2043 | 9.860 9684 | 9.856 1922 
71219 213-5] 3 & sr.3 I 0 53.7 9-646 7762 9.851 4509 | 9.846 7482 
81222 2 39.6| 259 4.6 © 38 53.5 9.650 0794 | 9.842 0879 | 9.837 4741 
91225 ©27.7| 2 56 34.4 +017 6.2 9-653 1140 | 9.832 g112 | 9.828 4035 
101227 55 53-6] 2 54 20.0 -O 426.5 9-655 8809 | 9.823 9554 | 9.819 5718 


= 
~~ 


2390 49 12.7 | 2 52 20.8 
233 40 40.0 | 2 50 36.3 
13 1 236 30 29.9 | 2 49 5.9 
14 | 239 18 56.3 | 2 47 49.2 
15242 6 12.7 | 2 46 45.8 
16 | 244 52 32.2 | 2 45 55.4 
171247 38 7.7| 2 45 17.8 
18] 250 23 11.9 | 2 44 52.7 
191253 7 57-2] 2 4439.9 


201255 52 35.8 | 2 44 39.4 
21 1258 37 20.0| 2 44 5.1 
22 | 261 22 22.0| 2 45 15.0 
239264 7 54.1) 2 45 51.2 
241266 54 8.5) 2 46 39.7 
25 | 269 41 17.6 | 2 49 40.7 
26 1272 29 34.1 | 2 48 54.5 
271275 19 10.8 | 2 so az.x 
28 | 278 10 20.7 | 2 52 1.0 
29] 28t 317.3] 2 53 54.6 5 39 20.6 
30] 283 58 14.5 | 2 56 2.1 —5 51 29.3 
July 11286 5§ 26.4| 2 58 a4. [+11 13.0] -6 2 51.6 
[Eph 15] 


9-658 3811 9.811 0183 
9.802 7843 
9-794 9139 
9-787 4537 
9.780 4525 
9-773 9607 
9.768 0294 
9.762 7096 
9-758 O515 
9-754 1037 
9-750 9110 
9-748 5136 
9-746 9464 
9-746 2373 
9-746 4062 
9.747 4644 
9-749 4138 
9-752 2471 
9-755 9482 
9.760 4921 
9-765 8464 


9-815 2578 
9.806 8587 
9-753 8008 
9-791 1295 
9.783 8926 
9-777 2397 
9-770 9218 
9-765 2899 
9-760 2948 
9.669 0275 | 9.755 9859 
9.668 9057 [9.752 4103 
9-668 5238 | 9.749 6106 
9.667 8815 | 9.747 6243 
9-666 9785 9.746 4831 
9-665 8142}. 9.746 2111 
9.664 3878 | 9.746 8238 
9.662 6986 | 9.748 3279 
9-660 7455 | 9.750 7208 
9-658 5275 | 9-753 9905 
9-656 0438 1 9.758 1167 
9-653 2935 | 9-763 0703 


025 42.9 
© 46 41.7 
Io7a1.§ 
127 41.1 
~I 47 39-4 
2 715.3 
2 26 27.9 
2 45 16.0 
3 338.6 
—3 21 34.6 
339 2-9 
356 2.3 
4 12 31.4 
4 28 28.8 


—4 43 53-0 
4 58 42.3 
5 12 54-7 
5 26 28.2 


pee 
we 
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Heliocentric 
Longitude, Daily | Reduction 
ean Equinox} Motion. | to Orbit. 

of Date. 

286 55 26.4] 2 58 24.1 [+X 13.0 
289 55 7-7/3 1 3.4 | 10 29.9 
292 57 33-8] 3 353-6] 9 39-1 
296 3 0.3/3 7 2.2 | 8 40.9 
299 11 43.6| 3 1027.4] 7 35-5 
302 24 0.9] 3 14 10.1 1+ 6 23.3 
395 49 9.9] 3 18 10.9 5 4-7 
3°09 029.0] 3 22 30.4 3 40.4 
312 2517.3| 327,94] 2 11.2 
315 54 54.6| 3 32 8.7 |+ 0 38.0 
319 29 41.6] 3 37 28.9 |- Oo 58.1 
323 9 59-5 | 343 10-5 | 2 35-7 
326 56 9.9| 349 14.0] 4 13.2 
330 48 35-0] 3 55 40.0 5 49.0 
334 47 37-4| 4 2 28.6] 7 20.8 
338 53 39-6] 4 9 39.8 |- 8 46.5 
343. 7 3-8| 417 12.5] 10 3.6 
347 2B11.7/ 425 68] IL 9.5 
35° 57 24.1 | 433 21-0 | 12 1.3 
356 34 59-8 | 4 41 53.2 | 12 36.3 
I 2115.5] 4 so 40.7 |-1a 51.8 
6 16 24.8 | 459 39-8 | 12 45.4 
II 20 37.3| $ 8 46.0| 12 15.2 
16 33 57-4] s 1753.8 | II 20.1 
2% 56 23.4] 5 26 56.7] 9 §9.7 
27 27 46.5 | 5 35 46.6 |- 8 15.1 
33 749-4| sa4t4-7| 6 8.5 
38 56 5.4] s sa11r-21 3 43-9 
44 51 57-7| s s9 25.6 |- «6.6 
50 54 38.9] 6 5 47.2 [+ r 36.6 
57 311.0] 611 5.7 |+ 4 18.0 
63 16 26.0] 613 11.5 | 6 49.2 
69 33 7-1] 617 56.5 Q 2.2 
75 51 §0.1 | 6 19 14.6 | IO 49.5 
8211 6.1} 619 a2] 12 §.3 
88 29 24.1 | 6 17 18.8 [+12 45.8 
94 45 14.2] 614 6.8 | 12 49.3 
100 §7 10.1 | 6 9 31.6 | 12 16.8 
107 3 52.3] 6 3 40.8} II 11.2 
113 4 9.8] 5 56 44.2 Q 37-2 
118 57 2.3] 5 48 52.7 |+ 7 40.8 
124 41 40.8] 5 40 17.9 5 28.6 
130 17 27.5 | S 3 12.2 3 7-2 
135 43 56.2] 5 ar 43.7 |+ © 42.9 
I4I 051.2] s 12 5.3 |- 1 38.7 
146 8 6.0] 5 2 24.8 |— 3 52.8 
I5Il 5 42.4| 4 52 49.6 |- 5 55.8 


Heliocentric 
Latitude. 


—6 2 51.6 
6 13 24.4 
623 4.4 
6 31 47.9 
6 39 30.7 

—6 46 8.4 
6 51 36.1 
6 55 48.5 
6 58 39.8 
7 0 38 

6 59 53.6 
658 2.0 

6 54 21.3 
6 48 43.5 
641 OI 

—6 31 2.5 
6 18 42.0 
6 3 50.2 
5 46 19.1 
526 1.6 

“S$ 2 §1-9 
4 36 46.0 
4 7 42.6 
3 35 43-5 
3 054.4 


—2 23 25.9 
I 43 33-7 
I I 39.1 

018 9.5 

+0 26 22.2 


+1 11 18.3 
T 55 57-3 
2 39 35-5 
3 21 29.4 
4 © 56.6 


+4 37 19-9 
510 7-3 
5 38 53.8 
6 322.4 
6 23 24.0 

+6 38 57.1 
650 6.6 
657 3.2 
70 17 
6 59 19.9 

+6 55 17.3 

+6 48 14.3 

[Eph xs] 


MERCURY. 
GREENWICH MEAN NOON. 


+24 


Daily 
Motioa. 


37.8 
39-2 
49.1% 

7.6 
34-7 
10.2 
53-2 
42.8 


37-4 
34-7 
31.9 
25-4 
10.9 


43-4 
$74 
47.0 

6.5 
$0.§ 


54-6 
15.9 
53-2 
47.2 

1.2 


40.1 
50.4 
39-7 
16.0 
47.1 
20.0 

0.9 
54.8 

5.2 
25.6 
36.24 
26.3 






Logarithm of Distance fru 
Earth— 








At Date. 


9-763 0703 
9-768 8154 
9-775 3104 
9.782 508r 
9-790 3577 
9-798 8061 
9.807 7987 
9.817 2806 
9-827 1971 
9-837 4948 
9-848 1212 
9.859 0261 
9.870 1612 
9-881 4801 
9-892 9385 
9-904 4940 
9-916 1057 
9-937 7341 
9-939 3411 
9-950 8892 
9-962 3414 
9-973 6613 
9.984 8124 
9-995 7586 
0.006 4639 
0.016 8920 
0.027 0074 
0.036 7753 
0.046 1623 
0.055 1367 
0.063 6693 
0.071 7348 
0.079 3115 
0.086 3826 
0.092 9362 
0.098 9659 
0.104 4707 
0.109 4550 
0.113 9277 
O.II¥ go2zr 
0.121 3946 
0.124 4250 
0.127 0146 
0.129 1859 
0.130 9621 





At Interne 


diate Date 


9-765 84h 
9-771 974 
9-778 & 
9.786 : 
9-794 51 

9-803 237 
9-812 481 
9-822 187 
9-832 a 
9.842 77 

9-853 sty 
9-864 56; 

















0.050 7036 
0.059 45% 


0.067 7614 
0.075 5554 
0.082 9111 
0.089 7246 
0.096 0167 
0.101 7834 
0.107 0274 
0.111 7546 
o.115 9762 
0.119 7074 


0.122 9663 
0.125 7735 
0.128 Isit 


0.130 1219 








0.132 3665 | 0.132 9305 


9-546 33309 0.133 4221 | 0.133 8250 





HELIOCENTRIC CO-ORDINATES, 1915. 


1st 
155 53 49-1 
160 32 39.9 
165 2 33.0 
109 23 49.7 


5 42-4 


173 36 53.7 
177 42 9.8 
181 40 3.6 
185 31 1.2 
189 15 28.2 


192 $3 50.0 
196 26 31.3 
199 53 56.1 
203 16 27.3 
206 34 27.0 
209 48 16.4 
212 58 15.6 
216 444.1 
21g 8 0.2 
222 8 21.6 
225 6 5.1 
228 1 26.8 
239 $4 42.3 
233 46 6.4 
236 35 53-5 
239 24 17.5 
242 II 31.9 
244 $7 49-9 
247 43 24.3 
250 28 27.7 
253 13 32.5 
255 57 $1.1 
258 42 35.7 
261 27 38.4 
264 13 11.6 
266 59 27.5 
269 46 38.5 
272 34 57-3 
275 24 36.7 
278 15 49.7 
281 8 40.8 
284 3 50.9 
287 1 7.3 
290 0 53.5 
293 3 24.9 
296 8 57.3 
299 17 47.0 


4 52 49.6 
4 43 26.0 
4 34 18.7 
4 2§ 31.2 
417 6.3 
49 5.8 
4 1 30.6 
3 54 21.4 
3 47 38.0 
3 42 20.2 


3 35 27-5 
3 29 59.2 
3 24 $4-3 
3 20 18.9 
3 IS §1.1 


3 3% 51.0 
3 8 10.7 
3 4 49-3 
3 145-9 
2 58 59.7 
2 56 30.0 
2 $4 16.1 
2 §2 17.4 
2 §0 33.3 
249 3.3 


2 47 47.0 
2 46 44.0 
2 45 $4.1 
2 45 16.8 
2 44 52.0 


2 44 39-7 
2 44 39-6 
2 44 51.6 
2 45 18-9 
2 45 $2.5 


2 46 41.4 
2 47 42.8 
2 48 57.0 
2 §0 24.0 
252 4.3 
2 53 58.3 
256 6.3 
a 58 28.8 
3 t 6.2 
3 3 $9.2 


MERCURY. 


GREENWICH MEAN NOON. 


—1I2 


25-9 
19.6 
8.1 
59.9 
27.8 
58.3 
22.3 
39-4 
49-5 
§2.2 
47-5 
35.2 
15.2 
47-3 
Ir 11.8 
10 28.4 
9 37-4 


+ 
Oo On Amn & WM CO mH 


+10 
Io 
It 
Ir 
12 


+12 
12 
12 
12 
12 


+12 
IY 


3 7 8.2 1+ 8 39.0 
3 10 34.0 i+ 7 33-4 





e e ve 


+6 48 14.3 
6 38 31.4 


6 26 28.3 |. 


6 12 23.7 
5 56 35.1 


+5 39 18.3 
5 20 47.8 
5 116.4 
4 40 §5-5 
4 19 55-3 

+3 58 24.5 
3 36 30.7 
3 14 20.8 
252 0.3 
2 29 34.3 

+4207 «7.1 
I 44 42.4 
I 22 23.4 
r 012.8 
© 38 13.0 

+0 16 26.0 

—o § 6.2 
© 26 22.1 
© 47 20.3 
I 7 59-4 

~-1 28 18.3 
1 48 16.0 
2 7 51-3 
227 3.1 
2 45 50-4 

—3 412.2 
322 7-4 
3 39 34-9 
3 56 33-4 
413 1.5 

-4 28 57.9 
4 44 21.0 


459 9-1} 


5 13 20.4 
5 26 52.7 
—5 39 43.8 
5 5I §1-1 
6 311.9 
6 13 43.2 
6 23 21.5 
—6 32 3.1 
—6 39 44.0 
(Eph 15) 


Motion. 


—15 
Is 
14 
83 
T3 


ir 
Bo) 
10 


- 8 
~— 7 


” 
26.3 
56.2 

6.9 
59-4 
35-2 


5S-9 

3-0 
58.0 
42.1 
16.8 


43-4 

3.9 
16.2 
24.0 
27-3 
26.5 
23.3 
1§.2 

5.6 
$3-7 


39-9 
24-3 

9.2 
48.8 
29.2 

8.5 
46.7 
23.7 
$9-7 
34-7 

8.7 
41.6 
13.2 
43-5 
12.5 


42.0 

$-9 
30.0 
52.2 


12.8 


29.6 
44-5 
56.6 

5-4 
10.6 
Ir.9 

9.0 


9-546 3330 
9-553 2689 
9.560 1986 
9-567 0742 
9-573 8545 
9-580 5045 
9-586 9949 
9-593 3010 
9-599 4029 
9.605 2844 
9-610 9324 
9-616 3366 
9-621 4893 
9-626 3843 
9.631 0172 
9-635 3850 
9-639 4856 
9-643 3179 
9-646 8815 
9-650 1764 
9-653 2028 
9-655 9617 


183 


Logarithm of Distance from 
Earth— 


At Date. 





At Interme- 


| diate Date. 


| 


0.133 4221 | 0.133 8259 
0.134 1506 | 0.134 3987 


0.134 5728 
0.134 7087 
0.134 5766 


0.134 1929 
0.133 5736 
0.132 7323 
0.131 6817 
0.130 4329 


0.128 9960 
0.127 3795 
0.125 S§QIr 
0.123 6373 
0.121 5236 
O.119 2546 
0.116 8340 
0.114 2647 


O.11I 5489 
0.108 6882 


0.105 6836 
0.102 5350 
0.099 2422 
0.095 8042 


0.134 6754 
0.134 6751 
0.134 4152 
0.133 9118 
9-133 1799 
0.132 2325 
0.131 0814 
0.129 7374 
0.128 2007 
0.126 5064 
0.124 6345 
0.122 6002 
0.120 4083 


0.118 0631 
0.115 5678 
0.112 9250 
0.110 1366 
0.107 2039 


0.104 1273 
0.100 9067 
0.097 5414 
0.094 0304 


0.092 2197 | 0.090 3719 
0.088 4867 | 0.086 5638 


0.084 6029 
0.080 5656 
0.076 3715 
0.072 OI71 
0.067 4985 
0.062 8115 


0-057 9515 
0.052 9136 
0.047 6928 
0.042 2837 
0.036 6808 
0.030 8784 
0.024 8708 
0.018 6524 


0.012 2178 





0.082 6036 
0.078 4884 
0.074 2146 
0.069 7786 
0.065 1763 
0.060 4034 
0.055 4551 
0.050 3264 
0.045 O12I 
0.039 5068 
0.033 8049 


0.027 goo6 
0.021 7883 


0.015 4625 


0.008 9177 


0.005 5617 | 0.002 1491 
9-998 6794 | 9.995 1522 
9-991 5671 | 9.987 9236 
9-984 2217 | 9.980 4613 
9-976 6423 | 9.972 7547 
9.968 8289 | 9.964 8354 


174 SATURN, 1915. 
GREENWICH MEAN TIME. 





































SEPTEMBER. OCTOBER. 
- _ = 
Vas. of Var. of | Var. of | var. of 
: Ricbe Ascen- R.A.| Apparent ; Decl. : Fs | Appsrnt_| R.A.| Apparent ~ 
sion. for: | Declination.| for: | yferia- sion 1 for: forr | 
a Hour. Hour. | ian Pas- a . ' Hour. ' jen 
By —- | 3 _— 1 see 
A Noon. Noon. Voorn. ( Noon. A | Noon. | Noon Noon Nooa. 
h m 8 8 °e fd itd ot h m h m 8 r} e ‘ oe ee bh a 
1 | 6 58 39.79 | +1.005 |+22 1016.0] —1.32 | 2017.4] 1 | 7 8 7.98 | +0.548 |+21 5654.4] —o-82 [18 38) 
2/659 3.75] 0.992] 22 944.6] 1.31 | 2013.9] 2|7 8 20.93] 0.530] 243 5635.2| 0.79 .18254 
3 | 6 59 27.40| 0.979] 22 913.3] 1.30 [2010.3] 3| 7 8 33.44| 0.512] 215616.5| 0.76 1183 
4|6 59 50.75] 0.966| 22 842.2} 1.29 |20 6.8) 417 8 45.52| 0.494] 2155 58.§5| 0.76 
517 013.78] 0.953] 22 811.3] 1.28 |20 3.20 5 | 7 857.17] 0.476] 215541.2| 0.71 













































6] 7 036.50] +0.940 |+22 740.6] -1.27 [1959.61 6|7 9 8.38 | +o.458 j+21 55 24.5§| —0.68 

717 058.89] 0.926] 22 710.1! 1.26 [1956.11 717 9 19.14] 0.439] 2155 8.6] 0.65 

8] 7 120.95] 0.912] 22 640.0] 1.25 }1952.51 817 9 29.45| 0.420] 215453.3| 0.62 

917 142.68] 0.88) 22 610.1} 1.24 [1948.9] 917 9 39-32] 0.402| 215438.8| 0.59 
10 |7 2 4.07| 0.884] 22 540.5] 1.23 [1945.48 10/7 9 48.73| 0.383| 215425.0] 0.36 
Il] 7 2 25.12 | +0.870 /+22 5 14.2{ —1.21 | 19 41.80 11 | 7 9 57.68 | +0.364 |+21 5411.9, —0.53 
12|7 245.82] 0.855 | 22 442.2] 1.20 | 1938.2) 12 | 7 10 6.18! 0.345 | 2153 59.6] 0.50 
1317 3 6.17] 0844 | 22 413.6] 1.19 | 1934.67 13 | 7 1014.22] 0.325 | 215348.0; 0.47 
1417 3 26.17| 0.836] 22 345.3] 1.17 | 1931.0] 14 | 7 1021.80] 0.306 | 215337-2| 0-43 
15 |}7 345-80] 08:1] 22 317.4| 1.15 |1927.4) 15 | 7 1028.91] 0.287] 21 5327.2] 0.40 
1617 4 5.07 | +0.795 [+22 250.0] —1.14 | 19 23.7] 16 | 7 10 35.55 | +0.267 [+21 53 18.0] —0.37 
1717 423.98] 0.78] 22 222.9] 1.12 | 1920.1] 17 | 7 10 41.73 | 0.248] 2153 9-5] 0.34 
38 | 7 442.51] 0.764] 22 156.2} 1.20 | 1916.5] 18 | 7 10.47.44! 0.228| 2153 1.9] 0.30 
19|7 5 0.67] 0.749] 22 330.0] 1.08 | 1912.91 19 | 7 10 52.68| 0.209| 215255.0| 0.27 
20/7 518.44] 0.733] 22 I 4.2] 1.06 119 9.2] 20 | 7 1057.45 | 0.189 | 21 5249.0) 0.23 
2117 § 35.84| +0.717 |+22 038.9] -1.04 [19 5.698 21 | 7 1% 1.75 | +0.169 [+21 52 43.7] —0.20 
2217 5 52.85] o.70r| 22 014.1] 1.02 |19 1.9322 | 7 II 5.58] 0.150] 2152 39.3| 0.27 
2317 6 9.47] 0.68] 215949.8| 1.00 |18 58.29 23 | 7 rr 8.93] 0.130} 2% 5235.7] 0.13 
24/17 625.70| 0.668} 215926.0| 0.98 | 1854.6] 24 | 7 11. 11.80| 0.110] 21 52 33.0| 0.10 
25|7 641.54] 0.651] 2159 2.6] 0.96 | 1850.9] 25 | 7 11 14.20] 0.090] 215231.0| 0.06 
26/7 6 56.97 | +0.635 +2158 39.8 —0.94 |18 47.29 26 | 7 11 16.12 | +0.070 |+21 52 29.9] —0.03 
27 |7 712.00] 0.618] 215817.6| 0.91 | 1843.5] 27 | 7.11 17.56] 0.050] 2152209.7| +0.01 
28 | 7 726.62] 0.601 | 215755.9| 0.89 | 1839.89 28 | 7 11 18.52] 0.030] 21 5230.3] 0.04 
29 |7 7 40.82] 0.583 | 215734.8| 0.87 | 1836.1] a9 | 7 11 18.99 | +o.010} 21 5231.7] 0.08 
3917 7 54.61] 0.566] 215714.3| 0.8 [1832.41 30 | 7 11 18.99 | -0.010| 21 52 34.0] 0.11 
31 | 7 8 7.98] +0.548 |+21 56 54.4| —0o.82 [1828.79 31 | 7 11 18.50 | —0.030 | +21 §2 37.2] +0.15 





32 | 7 8 20.93 | +0.s30 [+21 56 35.2! -0.79 | 1825.08 32 | 7 II 17.53 | —0.0s0 |+21 §2 41.2] +0.18 





| 


re 
——— Oo eee eee eee ee 


Day of the Month. | 6th. | 14th. 22d. | 30th. 















| ” ’ ” o 


8.16] 8.26] 8.37] 8.49] Semidiameter ...... 
0.93] 0.94| 0.95] 0.96] Horizontal Parallax ... 


Semidiameter ... 
Horizontal Parallax 












Nots.—The sign + indicates north declinations. 























NOVEMBER. 
Rieke asec: Wael a e | ‘bet 
ight Ascen- pparen 

sion. for x Declination. fort Merid- 
—_———-. ————_| sage. 

Neon. Noon Noon. Noon. 
bh mw s 8 e@ o ” ” h m 
7 1X 17.53 | 0.050 [+21 §2 41.2] +0.18 | 1629.8 
711 16.08 | 0.071 | 215246.0| 0.22 [1625.8 
J 11 14-15 | 0.092 | 2152 51.8| 0.26 [1621.9 
7 11 11.73 | 0.113 | 2152 58.3] 0.29 [1617.9 
71x 8.83] 0.23: | 2153 5.8] 0.33 | 1613.9 
J IX §-45 | 0-153 |+21 53 14.1} +0.36 [16 9.9 
7IX 1.59] 0.171% | 21 5323.2| 0-40 |16 5.9 
7 10 57-2§| 0.191 | 21 5333-2; 0-43 |16 1.9 
7 10 §2-44 ©.210 | 21 §3 44.1 0.47 | 1§ 57-9 
7 10 47.16 | 0.230] 2135355.8| 0.50 |15 53-9 
7 10 41.40 | —0.249 [+21 54 8.3] +o.s4 [15 49.8 
7 10 35.18] 0.269 | 21 5421.6] 0.57 [1545.8 
7 10 28.50] 0.288 | 21 5435.8] 0.61 [15 41.7 
7 10 21.36] 0.307 | 215450.8| 0.64 [1537-7 
710 33.76| 0.326! 2155 6.6] 0.67 [1533.6 
‘| 710 §.70}—0.345 [+21 55 23.1 | +0.71 | 15 29.6 
47 9 57-20] 0-363 | 215540.5) 0-74 | 1525-5 
117 9 48.26] 0.382 | 2155 58.6] 0.77 [1521.4 
117 9 38.88] 0.900 | 215617.4| 0.80 |1517.3 
»17 929.06] 0.418 | 215637.0] 0.83 | 1513.2 
-17 9g 18.81 | -0.436 [+21 5657.4] +0.86 |15 9.1 
117 9g 8.13 | 0.484] 215718.4] 0.89 |/15 5.0 
$17 857.03 | 0-471 | 315740.2| 0.92 [15 0.9 
t17 845.51 | 0-489 | 2158 2.6] 0.95 | 1456.7 
$17 833-58] 0-906] 215825.8] 0.98 | 14 52.6 
517 821.25 | —o.s22 |+21 §849.6| +1-01 | 1448.5 
717 8 8.5r] o-sso|] 215914.0; 1.03 | 1444.3 
817 755.37] 0o-sss | 215939.2| 1-06 | 1440.2 
917 741-85] 0.572 | 22 0 4.9] 1.09 | 1436.0 
017 727-94| 0-s87 | 22 031.3] 1-11 | 1431.8 
217 713.66 | -0c.603 |+22 058.2] +1.14 | 1427.7 
217 659.00 | 0.628 |+22 125.8] +1.16 | 14 23.5 
Day of the Month. Ist. Sth. | 17th. | 25th. 

o or td ° 

Semidiameter ...] 9.00| 9.12] 9.24] 9.35 
Horizontal Parallax | 1.02| 1.04] 1.05] 1.06 


_ Nors.—The sign + prefixed to the hourly change of declination indicates that north declinations are increasin: 
indicates that north declinations are decreasing. 


ngn — 





SATURN, 1915. 
GREENWICH MEAN TIME. 








DECEMBER. 
3 A 
g Destination. 
a H 
x 
> 
A Noon. 

h m 8 e e 0 
117 7 13-66 | -c.603 [+22 058.2 
2/7 6 59.01 a2 125.8 
317 643-99 a2 153-9 
4/7 628.62 22 222.6 
5 |7 612.90 22 251.8 
617 5 56.84 +22 321.5 
717 5§ 40.46 22 351.7 
817 § 23-75 22 422.3 
917 5 5.74 22 453-5 
1017 449.42 22 §25.0 
11 ]7 431.82 +22 556.9 
12]7 413-94 22 629.2 
13/7 355-78 22 7 1.9 
14/7 3 37-37 22 734-9 
117 318.71 a2 8 8.3 
16|7 2 59.81 +22 841.9 
1717 2 40.68 22 915.8 
1817 221.34 22 949.9 
19 |7 2 1.79 22 10 24.3 
20/7 I 42.04 2210 58.9 
21}7 122.11 +22 II 33.7 
22|7 I 2.00 2212 8.6 
2317 041.73 22 12 43.7 
24)7 021.31 22 1319.0 
2517 © 0.75 22 3 54.3 
26 | 6 59 40.05 +22 1429.8 
27 | 6 59 19.24 2215 5.3 
28 | 6 58 58.32 2215 40.8 
29 | 6 58 37.31 22 1616.5 
30 | 6 58 16.21 2216 52.1 
31 | 6 57 §5.05 | -0.883 |+22 17 27.7 
32 | 6 57 33-82 | 0.885 [+22 18 3.3 
Day of Month. | 8d. | lth. | 19th. 
Semidiam. 9-45| 9-53| 9-59| 9.62 
Hor. Par. .| 1.07| 1.08| 1.09 























176 URANUS, 1915. 
GREENWICH MEAN TIME. 
Right As- erid- | Month Right As Deniestior Det Merid 
t Merid- ; i 
Month cension for ian Pas- snd cension for tion. : ole Pa 
Day. | sage. | Day -- 
| Noon. Noon. | Noon. 
- |hm s h m h m orf “ia 
Jan. Anas 49.31 213.2] July sn 10 35.83|— 7.263} -17 I 11.4) —33 66114 26 
4|20 50 40.67 1 58.3 7i2az10 5. 17 3.30.01 35.7114 10, 
8/20 51 33.33 T 43.5 1121 17 5 55-7| 37-2613 $+ 
12}20 §2 27.13 1 28.6 15\21 17 827.7| 38.6813 371 
16'20 §3 21.89 113.8 19.21 1711 4.8) 39-8313 21, 
20'20 54 17.40 +13 .951 0 59.90 23/21 9.142] 17 13 45-9) —40.69113 5: 
24120 55 13.44 © 44.2 27/21 17 16 30.0) 41.3012 48 
28'2056 9.81 029.4 3lar 1719 16.0] 4x. a 
Feb. 120 57 6.34 111 0 14.6] Aug. 4i21 1722 2.91 4r.76i12 
570 58 2.85 17 5027.1} $8.15|23 56.1 821 17 24.49.7| 42.57/11 59: 
9 20 58 59.16) +14.037| -17 46 34.8) +57.98/23 41.4 12,21 —17 27 35.1) —4gx og IT 43. 
13'20 §9 55.08 57.62/23 26.5 16'21 9.456 17 3018.0) 40.33 11 25! 
I7j2I 050.39 $7.05/23 11.7 20.21 9.284 17 3257-4) 39.2911 10) 
212I 144.92 56.27/22 56.9 24:21 9.051] 17 3532.0, 38.02'105 
25.21 238.4 55.28/22 42.0 2821 8.761 1738 1.2] 36.53 103; 
Mar. 1/21 3 30.86 +12.944)-17 27 45.4) +54.08/22 27.1 Sept.1 21 8.415|-17 4024. —34.81 1021 
5|2% 421.96 172411.7| 52.73/22 12.3 5,22 8.011] 17 4239.4] 32-8610 5S. 
gj21 5 11.61 17 2043.8] 51.18/21 57.4 9.21 17 4446.6, 30.70 9 49. 
13/2 5 59-63 17.17 22.5] 49.43/21 42.5 13,21 17 4644.7) 28.33, 9324 
17/21 645.85 1714 8.6) 47-4821 27.5 17|20 59 37-42 17 48 32.Q) 25-75 9 16, 
20/21 7 30.11] +10.807;-17 IE 2.9) +45.34/21 12.5 21/20 59 12.76|— 5.858 —-17 50 10.5] —23.05| 9 0! 
25/21 812.2 17 8& 6.1) 43.04/20 57.5 25\20 58 50.61 17 51 37.1] 20. aa 
2gi2t 852.17 40.58 20 42.4 29)20 58 31.1 175252.3| 17. 
Apr. 2/21 9 29.73 37.97/20 27.3 Oct. 3/20 58 14.39 17 5355-0] 14-18 812, 
62110 4. 35.22/20 12.1 7\2058 0.61 17 5445.4| 10.99 7 50. 
1O|21 10 37.37|+ 7-7971-16 58 0.0) +32.34/19 56.9 1120 57 49. 2.295, -17 55 22.8)— 7.70 7 40. 
Iqj2r1r 7.18 16 55 56.7] 29.30/19 41.7 15/20 57 42.28 17§5 46.9) 4.36 724 
1821 IT 34.1 1654 5.8] 26.14/19 26.4 19}20 57 37-89! — 1755 57-6|— 0.98 7 5. 
22/21 11 58.29 16 §2 27.7] 22.90/19 11.1 23/20 57 36.74/+ 17 55 54.7|+ 2-423, 653. 
26,21 12 19.45 1651 2.7) 19.5718 55.7 27'20 57 38.87 17 55 38.2} 5.83; 637. 
30/21 12 37.60)+ 4.158|-16 49 51.2) +16.18 18 40.2 31/20 57 44.28] + 1.765|-17 55 8.01+ 9.26, 621, 
May 4j21 12 52.70 12.74 18 24.7] Nov. 4:20 57 52.99 17 5424.1| 12.68 6 6. 
82113 4.69 1648 9.3) 9.25118 9.2 8'20 58 5.00 17 5326.6 16.08 5 50. 
12/21 13 13-55 16 47 39-3) $-73/17 53.6 12'20 58 20.28 17 5215.5] 19-46 535. 
ae 13 19.24 reat 16 47 23.5,+ 2.19117 38.0 16:20 58 38.77 17 S051. 22.77, 5 19. 
20'21 13 21.77|+ 0.238 —16 47 21.8) — saslty 22.3 2020 59 © —17 49 13-5|+25.98 5 4 
24.2113 21.15|— 0.545) 164734.1| 4.81117 6.5 24 20 59 25.08 17 47 23-4| 29.11] 4.40- 
28211317.42| 1.316 1648 0-3) 8.22.16 50.7 2820 59 52.72 17.45 20.9] 32.16 4 33- 
June 1/21 13 10.64] 2.072) 16.48 39.7! 11.5616 34.9] Dec. aja 0 23.2 1743 6.a] 35.14 418. 
§\21 13 0.86; 2.818] 16.49 32.5] 14.83/16 19.0 621 056.5 17 4039.8} 38.07 4 3- 
Q|21 12 48.12]— 3.548}-16 50 38.3|—18.01/16 3.0 10/21 —17 38 2.2|+40.77) 3 48. 
13/21 1232.51] 4.251) 1651 56.5 21.0815 47.0 I4\2I 210.93 17 3513.8] 43-38 333: 
17 21 1214.15} 4.925) 1653 26.5! 23.9415 31.0 reat 2 51.73 17 3215.3] 45.84 318. 
212111 53.16, 5.566] 1655 7.8, 26.66'15 14.9 22'2I 334.71 1729 7.3} 48-14 3 3. 
25:21 11 29.67 6.172 1656 59.5] 29.1814 58.8 2621 419.72 1725 50.4] 50.30 2 48., 
292111 3-84 — 6.737) ~10 59 1.0 —31.52,14 42.6 30/21 —17 22 25.2) +52.33 2 33-, 
| 


Tuly 321 10 35-83 — 7-262 -17 1 11.4)-33.66,14 26.4 3421 § 55.25] +12.356-17 18 52.1 +5418 2 18.1 


Least horizontal parallax, 
Greatest horizontal parallax, August 6, 


Least semidiameter, 
Greatest semidiameter, 



















































1’ .6r 
i .97 


February 2, 
August 6, 
[Eoh rel 

























February 2. 




















NEPTUNE, 1915. 
GREENWICH MEAN TIME. 




























































. Var. of Var. of Var. of 
Right As | "ur" | pecination.| fer” | Merid- | Month Mot’ | Dethaution.| for’ | Merid- 
1Day.|ian Pas-| and 1 Day 1 Day.|!an Pas- 
sage. Day. ~~ sage. 
Noon. Noon. Noon. Noon. Noon. 

bm “5s 8 ero" " |hm h s ’ ")}h m 
n. 8 645.63) -6.477| +19 52 26.8) +19.94/13 28.2] July 3} 8 6 0.83) +8.862/+19 58 5.2/—25.70) 124.1 
8 619.29] 6.682| 19 5347-8} 20.55/13 12.0 8 636.57] 9.005| 19 5621.2] 26.30, 1 8.9 
8 § 52.22] 6.846] 19 5510.9] 21.08/12 55.9 tr) 8 712.83} 9.118] 19 5435.0] 26.81] 053.8 
12! 8 § 24.58] 6.965] 19 5635.7] 21.36/12 39.7 15] 8 749.47) 9.197] 1952 46.9] 27.22] 038.7 
6 8 456.57) 7.034] 1958 1.6) ax.s6/12 23.5 19] 8 826.37) 9.246] 195057.4] 27.53| 023.6 
9 8 428.38) -7.055 |} +19 59 28.0; +21.61)12 7.3 23| 8 9 3.39] +9.26r| +1949 6.8|—27.75| 0 8.5 
24 8 4 09 7.030| 20 054.3] ax.sz/Ir 51.1 27| 8 9 40.41) 9.246] 19 4715.6) 27.88/23 49.6 
28 8 332.20] 6.9601 20 219.9] 21-29111 34.9 31] 8 1017.32] 9.203] 19 4524.0] 27.91/23 34.5 
rb. 1! 8 3 4-57| 6.848} 20 3.44.4! 20.94/11 18.7] Aug. 4! 8 1053.99, 9.130) 1943 32-4] 27.86/23 19.4 
5 8 237.50 6.687) 20 5 7.3] 20.47/11 2.6 8 II 30.31! 9.024] 1941 41.3} 27.71/23 4.2 
: 8 2 11.13) —6.487|+20 628. ° +19.86)10 46.4 12} 812 6.14) +8.886 | +19 39 51.0] —27.43|22 49.1 
13| 8 445.65, 6.243| 20 746. ° 19.14/10 30.2 16] 812 41.36 8.715] 1938 2.0) 27.06/22 33.9 
17, 8 121.24) 5.957] 20 9 0.9) 18.31/1014.1 20) 813.15.83) 8.514] 19 3614.7] 26.57/22 18.8 
211 8 © 58.05] 5.631] 201012. a 17.36] 9 58.0 24] 813 49.44) 8.285) 19 3429.6} 25.97/22 3.6 
as! 8 036.24) 5.273| 2011 I9. 6 16.32| 9 41.9 28} 8 1422.07] 8.029/ 19 3247.0, 25.29/21 48.4 
ar. 11 8 O 15.93] —4.880 | +20 12 22.7 +15.19] 9 25.9] Sept.1) 8 14 53.64) +7.747| +1931 7.4|—24.53/21 33.2 
S| 7 59 57-24| 4.460/ 2013 21.0] 13.98 g 9.8 5| 815 24.01) 7.434] 1929 31.0, 23.66/21 18.0 
9 7 59 40.29: 4.013! 201414.4) 12.72] 853.8 9} 815 53.07] 7.092) 1927 58.3] 22.67/21 2.7 
13' 759 25. 17 3.s40| 2015 2.6) 11.38) 837.8 13} 81620.70| 6.721| 19 2629.8] 21.58/20 47.4 
371 7 59 12. 00 3-041| 2015 45.3} 9.96) 821.9 17} 816 46.81} 6.326] 1925 5.8] 20.38/20 32.1 
211 759 0.86, —2.524)+20 16 22.3/+ 8.50] 8 6.0 21) 817 11.29] +5.909| +19 23 46.8) —19.10/20 16.8 
25° 758 51.82; 1.994) 2016 53.3] 7.011 7 50.1 25| 817 34.06) 5.473] 19 22 33.1] 17.77/20 1.5 
29 758 44.93 1-453| 2017 18.3] 5.49] 734.3 29} 817 55.05] s.cx6| 1921 24.8) 16.35/19 46.1 
pr. 2! 7 §8 40.21) 0.90§| 2017 37.2; 3.94] 738.59 Oct. 3) 818 14.16) 4.536] 19 2022.5] 14.84/19 30.6 
7 58 37.70 -0.350| 201749.8 2.371 7 2.7 8 18 31.31] 4.037] 1919 26.3! 13.23/19 15.2 
10) 7 58 37-42| +0.211|+2017 56.1/+ 0.79) 6.47.0 11} 8 18 46.43] +3.s19| +19 18 36.7| —11.57/18 59.7 
7 58 39-39 0.774] 2017 56.1/— 0.80! 631.3 15} 818 59.45] 2.988] 191753-9| 9.8418 44.2 
1& 7 58 43. 1.338| 201749.7' 2.39, 615.6 19] 819 10.32] 2.447/ 191718.1] 8.08/18 28.6 
22) 7 5850.06, 1.890) 2017 37.0 3.98) 6 0.0 23| 819 19.02] 1.900] 19 1649.3] 6.28/18 13.1 
758 e771 2.435| 201717.9! 5.55] 544.4 27| 819 25.§2| 1.344] 191627.9] 4.45/17 57-4 
30 759 9-53 +2.970 | +20 16 §2.6|— 7.09] § 28.9 31| 8 19 29.78] +0.782| +19 16 13.7|— 2.60/17 41.8 
zy 4. 759 22.40 3.494| 201621.2, 8.60} 5 13.4] Nov. 4| 8 19 31.77| +o.214| 1916 7.1|— 0.71/17 26.1 
7 5937-46, 4.006) 2015 43.8 10.09] 457.9 8] 8 19 31.50] -0.353| 1916 8.1/4 1.18/57 10.3 
: 759 54.491 4.504} 2015 0.5} 11.57] 4.42.4 12} 819 28.96] 0.911} 191616.5) 3.05/16 54.6 
8 013.47; 4-984] 2014 11.3] 13.011 427.0 16, 819 24.21) 1.463; 191632.4) 4.8816 38.7 
29 8 034.33) +5.443 | +2013 16.5'—14.40| 4 11.7 20| 819 17.27] -2.005 | +19 16 §5.5|+ 6.6816 22.9 
24, 8 056.98 s.879|/ 2012 16.2 15.72] 3 56.3 24] 819 8.19} 2.535! 191725.7| 8.45/16 7.0 
28 8 121.33) 6.292} 2011 10.8 16.99! 3 41.0 28] 81857.01) 3.051] I9 18 3.0) 10.27/15 51.1 
jtme 1! 8 147.28 6.682| 2010 0.3] 18.22} 325.7] Dec. 2) 818 43.81] 3.548} 1918 47.0) 11.82/15 35.1 
sl 8 214.76) 7.051] 20 845.1; 19.40] 3 10.4 8 18 28.66} 4.023) 19 19 37.4] 13-39115 19.2 
9 8 243. eo +7.395 (+20 725.2 ~20.52| 255.2 10} 8 18 11.66] —4.473 | +19 20 34.0, +14.88/15 3.1 
13' 8 313-89, 7.713| 20 6 1.0, 21.58) 2 39.9 14] 817 52.92] 4.891| 1921 36.2] 16.2414 47.1 
8 345.33] 8.002) 20 432.7] 22.56] 224.7 18] 817 32.57| 5.278] 19 22 43.8) 17.sol14 31.0 
21,8 417.86; 8.259| 20 3 0.7| 23.46, 2 9.6 22| 817 10.74) 5.632] 1923 56.1! 18.65/14 14.9 
25, 8 451.36: 8.487| 20 125.2] 24.28] 154.4 26, 81647.57| 5.948] 1925 12.8] 19.6813 58.8 
| 8 525.72] +8.689 | +19 59 46.6, -25.03| 1 39.2 30] 8 16 23.21) 6.229 | +19 26 33.4| +20.58113 42.7 
jaly 3 8 6 0.83, +8.861 /+19 58 5.2|—25.70] 124.1 34 815 57.79] 6.471 | +19 27 57.3 421.3513 26.5 

Lesteemidiameter July a 33 Least horizontal parallax,” July” a5, o'"38 
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272 18 49.5 
275 821.0 
277 59 25.0 
280 52 14.8 
283 47 4.4 
286 44 7.8 
289 43 39.8 
292 45 55-5 
295 51 10.7 
208 59 41.8 
302 11 45.8 
305 27 40.4 
308 47 44.0 
312 12 15.6 
315 41 35-1 
319 16 2.9 
322 56 0.3 
326 41 49.0 
33° 33 51-1 
334 32 29.0 
1338 38 5.4 
342 SI 2-5 
347 II 42.0 
351 40 24.8 
356 17 29.8 
I 313.9 

5 57 59-9 
II 1 30.5 
16 1417.7 
21 36 11.1 


27 7 3.3 
32 46 34.5 
38 34 21.7 
44 29 47-7 
59 32 5-7 
56 40 18.4 
62 53 18.3 
69 9 49.0 
75 28 26.8 
81 47 43.1 
88 6 6.9 
9422 8.1 
100 34 20.2 
106 41 23.1 
II2 42 5.4 
118 35 26.0 
124 20 35.1 


0eOo ON AEN bh Ww WD HR 


nd 















Feb. 


Oo COOrr Am &@& WwW WH mo 


st st OF he oS Ot 
Awn & ww NH O 


2 50 15.5 
2 51 54.6 
2 53 47-4 
3 SS S4-% 
2 58 15.2 
3 0 51.2 
3 3 42-7 
3 6 50.3 
3 10 14.6 


3 13 56.3 
3 17 56.0 
3 22 14-4 
3 26 52.2 
3 3% 50.1 


337 9.0 
3 42 49-4 
3 48 51.7 
3 55 16.3 
4 2 3-4 


4 913.1% 
4 16 44.8 
4 24 37.8 
4 $2 50.9 
4 41 22.0 


450 8.5 
459 7.0 
gs 8 13.0 
§ 17 21.0 
§ 26 24.4 


§ 35 15-3 
$ 43 44-9 
5 SI 43-5 
559 0.7 
6 5 25.8 
6 10 48.3 
6 14 58.6 
6 17 48.6 
6 19 12.0 
619 §.% 
6 17 27.3 
6 14 20.7 
6 9 50.3 
6 4 3-7 
§ $7 10.7 


S$ 49 22.2 


§ 40 49.6 J+ 5 37.0 


HELIOCENTRIC CO-ORDINATES, 1915. 


MERCURY. 
GREENWICH MEAN NOON. 


Reduction 


to Orbit. Latitude. 


+12 52.3 | -4 57 48.5 
12 48.3] 512 3.2 
12 36.7] 5 25 39-2 
1217.4] § 38 34.3 
Ir 50.3 $ 5 5045.8 

-~6 211.0 

32.8 | 612 47.0 

42.5 | 622 30.4 

44.7] 6 3117.4 

39-7 | 639 4.0 

27.9 | -6 45 45.9 
9.7) 651 18.1 

45-7} 655 35-4 

16.8 | 6 58 31.9 

7 © 1.3 


+ 
ta) 
tn | 
t | 
ti 
> 





+ 
! 
on Whe Os 0 
~ 
) 

































— 0 52.2 | -6 59 57.0] +0 53-5 
29.7] 65811.8| 2 38.2 

7.31 654 38.0] 4 30.7 

43-21 649 7.6] 6 31-5 
15.3 | 6 41 32.1 8 40.9 


+ 
~ 
ws HO CO NM & WN OC OvWUA~W OOO 
> 
Ww 
00 


41.5 | -6 31 42.9] +10 58.9 
59-2 | 619 31.4] 13 25-5 
58] 6 449.1] 16 o-s 
58.6 f § 4727.9] 18 43.1 

12 34.7 [y 5 27 20.6) 2x 32-4 










—§ 421.4] +24 26.6 
4 38 26.3] 27 23.8 
4 933-7 gO 21.2 
3 3745.1] 33 35-1 




















10 5.3] 3 3 6.1] 36 1.2 
— 8 22.1 | -2 25 46.9 | +38 34.7 
6 16.8 I 46 2.8 4e 50.0 
3 53-1 I 414.9 42 41.2 
— 1 16.4] -0 20 50.2| 44 2.7 
+ 1 26.7 | +0 23 38.8! 44 49.0 


+1 8 34.6] +44 55.6 


6 40.5 | 1 5315.8] 44 19-5 
8 54.8] 236 58.9] 42 59-4 
10 43-8] 319 0.2| 40 56.1 
12 1.7] 3 5837-6| 38 12.4 
+12 44.4 | +4 35 13.1 | +34 53-2 


§ 814.3] 31 5-1 
§ 37 16.0 26 55.4 


Ir 16.0] 6 2 0.6| 22 32.2 
9 43-6] 622 18.5| 18 3.4 
+ 7 48.4 1 +6 38 7.8] +13 36.1 


+6 49 33.1 | +9 16.4 
[Eph rs] 
















































9-599 9502 
9-593 8680 
9-587 5798 
9.581 1055 
9-574 4691 
9-567 6996 
9.560 8313 
9-553 9048 
9.546 9674 
9-540 0737 
9-533 2852 
9-526 6707 
9.520 3060 
9-514 2724 
9.508 6556 
9-503 5433 
9-499 0229 
9-495 1773 
9.492 0820 
9.489 8012 
9-488 3840 
9.487 8619 
9-488 2467 
9.489 5296 
9.491 6822 
9.494 6578 
9.498 3943 
9.502 8177 
9.507 8458 
9-513 3918 





At Interm 
diate Date 








0.158 6808 
0.158 4642 
0.158 0757 
0.157 5128 
0.156 7721 


0.155 8497 
0.154 7411 
0.153 4411 
0.151 9434 
0.150 2411 


0.158 § 
0.158 

0.157 814 
0.157 164 
0.156 333 
0.155 514 
0.154 114 
0.152 iv 
O.1S1 1 
0.149 311 
0.147 28] 
0.145 off 
0.142 55] 
0.139 821 
0.136 834 
0.133 S71 
0.130 023 
0.126 173 
0.122 00} 
0.117 497 


0.112 6; 

0.107 i 
O.101 752 
0.095 684 
0.089 18 
0.082 203 
0.074 73J 
0.066 744 
0.058 224 
0.049 15] 
0.039 514 
0.029 304 
0.018 523 
0.007 174 
9.995 288 
9-982 893 
9-970 O4! 
9-956 Sot 
9-943 259 
9.929 520 
9-915 710 
9-901 972 
9.888 465 
9.875 363 
9.862 843 


9.851 090 
9.840 284 











0.148 3270 
0.146 1918 
0.143 8261 


0.141 2199 
0.138 3611 


0.135 2372 
0.131 8342 
0.128 1371 
0.124 1295 
0.119 7939 
O.11§ I1X3 
0.110 0617 
0.104 6237 
0.098 7747 
0.092 4921 
0.085 7522 
0.078 5314 
0.070 8070 
0.062 5574 
0.053 7633 


0.044 4094 
0.034 4854 
0.023 9872 
0.012 9197 
0.001 2983 
9-989 1509 
9-976 5200 
9-963 4646 
9-950 0616 
9-936 4072 
9.922 6162 
9.908 8231 
9-895 1799 
9.881 8525 
9.869 0182 


9-856 8597 
9-845 5587 
















































eb. x5 
16 
17 
18 
19 
20 
ai 
22 
23 
24 
25 
26 
27 
28 
iar. 4 


00 O~ AnNadw W 


| 
- 
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14 
15 
16 
37 
18 
19 
20 
a1 


22 
23 
24 
25 


27 
28 


30 
3% 
Apr. x 


HELIOCENTRIC CO-ORDINATES, 1915. 


Heliocentric 
e, 


Longitud 
Mean Equinox 


Date. 


118 35 26.0 
124 20 35.1 
129 56 54.4 
135 23 57-0 


140 41 26.6 


145 49 16.2 


150 47 27.2 


155 36 7-7 


160 15 31.4 


164 45 56.3 
169 7 43-4 
173 21 16.3 
177 26 59.8 
181 25 19.6 
185 16 41.5 


189 1 31.3 
192 40 14.4 
196 13 15.6 
199 40 58.8 
203 3 47.0 
206 22 2.5 
209 36 6.5 
212 46 19.1 
215 §2 59.8 
218 56 27.0 


221 56 58.5 
224 54 SI.1 
227 50 20.9 
230 43 43.6 
233 35 14.1 
23625 6.7 
239 13 35-3 
242 0 53.6 
244 47 14.6 
247 33 $1.3 
25017 56.2 
253 2.41.9 
255 47 20.5 
258 32 4.3 
26117 5.6 
264 2 36.6 
266 48 49.5 
269 35 56.8 
272 2411.0 
275 13 45-1 


278 452.0 


280 57 45.2 


Motion. 


e 6 il 


5 49 22.3 
5 40 49.6 
S 3 44-5 
5 22 18.0 
§ 32 40.1 


5 2 59.6 
4 $3 24.0 
4 43 59-5 
4 34 $1.0 
426 2.3 


4 17 36.0 
4 9 34.0 
4 157.3 
3 54 46.5 
3 48 1.5 


3 4 42.2 
3 35 48.0 
3 30 18.2 
§ 2§ 32.9 
3 20 28.2 
316 6.3 
312 §.0 
3 8 33-5 
3 5 0-9 
3 x 36.4 


259 9.2 
a 56 38.6 
2 54 23.8 
2 52 24.2 
2 §0 39-2 


249 8.3 
2 47 $%.2 
a 46 47-4 
245 56.7 
245 18.7 


2 44 53-2 
2 44 40.0 
2 44 39.1 
2 44 50.5 
245 14.1 
245 49-9 
a 46 38.0 
2 47 38.6 
2 48 52.0 
a so 18.3 


3 51 57.8 
32 53 50-9 


MERCURY. 


GREENWICH MEAN NOON. 


Reduction 
to Orbit. 


+ 7 48.4 
5 37.0 
3 16.0 
+0 51.7 
— I 30.2 


— 3 44-9 
5 48.6 
7 38.6 
9 12.8 
IO 30.3 
~II 30.6 
12 13.9 
12 40.7 
12 51.8 
12 48.5 
—12 31.9 
I2 3.4 
Il 24.4 
10 36.2 
9 40.1 
~ 8 37.4 
7 29-3 
6 16.9 
5 1.4 
3 43-6 
— 2 24.6 
-I 5.2 
+ 0 13.9 
I 31.9 
2 48.1 
+4 1.9 
5 12.7 
6 20.1 
7 23-5 
8 22.4 
+ 9 16.5 
Io 5.3 
to 48.5 
Il 25.7 
1x 56.7 
21.0 
38.6 
49.1 
$2.3 
48.0 


+12 
T2 
I2 
I2 
12 


+12 
+12 


36.2 
16.7 


e , oe 


+6 38 7.8 
6 49 33-1 
6 56 44.7 
6 59 57-3 
6 59 28.3 


+6 55 37-4 
6 48 44.9 
6 39 11.2 
6 27 16.1 
6 13 18.5 


+5 57 35.8 
5 40 24.1 
5 321 $7-7 
5 229.8 
4 42 11.7 

+4 21 13.6 
3 59 44-5 
3 37 52-0 
3 15 42-9 
2 53 23.0 

+2 30 57.2 
2 830.0 
140 5.1 
I 23 45-7 
I 1 34-5 

+O 39 34.0 

+0 17 46.3 

-o 346.9 
025 3.8 
046 3.1 


-r 6 43.5 
127 3-7 
147 2-7 
2 6 39.4 
225 52.7 

—2 44 41.5 
3 3 4-9 
3ar 1.8 
3 38 31.0 
3 55 31-3 


-412 1.3 
4 27 §9-7 
4 43 24.9 
4 58 15.3 
5 12 28.9 

-§ 26 3.7 

—§ 38 57-4 

[Eph 1s] 


27.1 


22.6 
15.7 
6.2 


54-4 
40.6 
25.2 

8.3 
50.0 


30-5 

9.8 
48.0 
25.2 

1.2 
36.3 
10.3 
43-2 
15.0 
45-4 
14.4 
42.2 

8.1 
$2.3 
54-5 
14.6 
32-3 





9.507 8458 
9-513 3918 
9-519 3678 
9.525 6877 
9.532 2693 
9-539 0361 
9-545 9181 
9.552 8524 
9-559 7837 
9.566 6636 
9-573 4505 
9.580 1ogt 
9.586 6097 
9-592 9274 
9-599 0420 
9.604 9371 
9.610 5994 
9-616 0185 
9.621 1864 
9.626 0969 
9.630 7456 
9-635 1293 
9.639 2460 
9-643 9945 
9.646 6743 
9.649 9854 
9.653 0280 
9.655 8029 
9.658 3110 
9.660 5532 
9.662 5305 
9.664 2439 
9.665 6944 
9.666 8829 
9-667 8099 
9.668 4761 
9.668 8821 
9.669 0280 
9.668 9139 
9.668 5397 
9-667 9053 
9.667 o101 
9.665 8536 
9.664 4352 
9.662 7540 


9.660 8091 
9.658 5993 
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Logarithm of Distance from 
Earth— 


At Date. 


9-856 8597 
9-845 5587 
9.835 2881 
9.826 2038 
9.818 4372 


9.812 0886 
9.807 2211 
9.803 8584 
9.801 9853 
9.801 5497 
9.802 4693 
9.804 6377 
9.807 9318 
9.812 2192 
9.817 3647 


9.823 2358 
9.829 7072 
9.836 6631 
9.843 9988 
9.851 6214 


9-859 4502 
9.867 4164 
9.875 4610 
9-883 5348 
9-891 5971 
9-899 6150 
9-907 5618 
9-915 4164 
9.923 1618 
9-930 7855 
9.938 2781 
9-945 6327 
9.952 8446 
9-959 Orit 
9.966 8305 
9-973 6027 
9.980 2282 
9.986 7082 
9-993 9444 
9-999 2389 
0.005 2940 
0.Orr 2118 
0.016 9952 
0.022 6460 
0.028 1668 


0.033 5594 
0.038 8253 


At Interme- 


diate Date. 


9-851 og09 
9.840 2844 
9.830 5888 
9.822 1487 
9.815 0808 


9.809 4673 
9.805 3517 
9.802 7381 
9.801 5923 
9.801 8463 
9.803 4048 
9.806 1522 
9.809 9598 
9.814 6930 
9.820 21977 


9.826 4039 
9.833 1314 
9.840 2895 
9.847 7796 
9.855 5146 
9.863 4200 
9.871 4322 
9-879 4970 
9.887 5696 
9-895 6134 
9-903 5987 
9.911 5018 
9-919 3036 
9.926 9895 
9-934 5486 
9-941 9730 
9-949 2567 
9-956 3962 
9.963 3892 
9-979 2350 
9-976 9337 
9.983 4863 
9.989 8941 
9-996 1592 
0.002 2837 
0.008 2699 
©.014 1202 
0.019 8370 
0.025 4226 
0.030 8790 
0.036 2081 
0.041 4113 
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Date. 


Apr. 


0D ON AN DPW DD 


ee ee | 
Am & Ww DN wm 


mtd 
on 


OO mt 
oe) 


oO ON A NAD HD 


= 


12 
13 
14 
15 
16 
17 


HELIOCENTRIC CO-ORDINATES, 1915. 


Longitude, 


Daily 


Mean Equinox} Motion. 


of Date. 


278 452.0 
280 57 45.2 
283 52 38.5 
286 49 46.1 
289 49 22.7 
292 51 43.4 
295 57 4-1 
299 5 41.3 
302 17 51-9 
395 33 53-5 
308 54 4.6 
312 18 44.4 
315 48 12.7 
319 22 50.0 
323 2 57-4 
326 48 56.8 
330 41 10.2 
334 40 0.1 
338 45 49.1 
342 58 59-5 
347 19 53-0 
35% 48 50.3 
356 26 10.4 
I 12 10.0 
67 2.9 
II 10 58.7 
1624 2.0 
21 46 11.5 
27 17 18.4 
3257 5-7 


| 3845 7.0 


44 40 46.0 
5° 43 15-5 
56 51 37.8 
63 445.2 
69 21 21.1 
7§ 49 1.5 
81 59 17.7 
88 17 38.7 
94 33 34-5 
100 45 38.7 
106 52 31.4 
112 53 1.6 
118 46 8.5 
124 31 2.5 


130 7 5.8 
135 33 51.8 


@ C ve 
2 5x 57.8 
2 53 50-9 
2 55 58.0 
a 58 19.6 
3 © 56.2 


3 3 48.3 
3 § 56.2 
3 10 21.0 
314 3-3 
3 18 3.2 
3 22 22.2 
$ 27 0.7 
3 3% $9-3 
3 37 18.8 
3 42 59.8 


3.49 2.7 
3 5S 27-9 
4 29 15.7 
4 9 26.0 
4 16 58.4 


4 24 $2.3 
433 5-7 
4 4% 37-3 
4 50 24.8 
4 59 23.0 


s 8 29.2 
S$ 17 37-3 
5 26 40.3 
$ 35 39.7 
§ 43 59-5 


S$ SI $7.3 
S 59 13.9 
6 § 36.3 
6 xo 56.9 
615 5.3 


6 27 52.6 
6 19 13-4 
619 3.8 
6 17 23.2 
6 14 14.0 


6 9 41.1 
6 3 52.4 
§ $6 $7.7 
$49 7.8 
5 40 34.1 
§ 31 28.2 


$ 22 12.2 


MERCURY. 


GREENWICH MEAN NOON. 


i 12 49.7 


+12 18.3 


| 744-7 


i+ 3 11.6 


1+ © 47.3 





Heliocentric 
Latitude. 


-5 26 3.7 
5 38 57-4 
55! 7-5 
6 2 31.3 
613 5-7 

~6 22 47.4 
6 31 32.6 
6 39 17.3 
6 45 57-1 
6 51 27.1 

6 55 41.9 
6 58 35.8 
7 0 2.6 
6 59 55-4 
658 7.0 

-6 54 29.8 
6 48 55.7 
6 41 16.3 
6 31 22.9 
619 7.0 

—6 420.0 
§ 46 53-9 
5 26 41.5 
5 337-1 
4 37 36.7 

4 8 38.7 
3 36 44.9 
3.2 1.0 
2 24 37.2 
I 4449.0 

—-I 257.8 

—O 19 30.7 

+0 24 59-7 
I 9 55.6 
I $4 35-7 

+2 38 16.4 
3 20 13.9 
3 59 46.4 
4 36 16.0 
5 9 10.4 

+5 38 4.5 
6 241.1 
6 22 51.0 
6 38 32.3 
6 49 49.8 

+6 56 54.0 

+6 59 59.6 

[Eph 15} 





Logarithm of 
Radius Vec- 
tor. 


9-660 8091 
9-658 5993 
9-656 1237 
9-653 3814 
9-650 3714 
9-647 0931 
9-643 5462 
9-639 7306 
9.635 6466 
9-631 2953 
9-626 6788 
9.621 8001 
9.616 6634 
9-611 2745 
9.605 6413 


9-599 7740 
9-593 6854 
9.587 3914 
9.580 9119 
9-574 2712 
9-567 4982 
9.560 6275 
9-553 5999 
9.546 7630 
9-539 8714 
9.533 0868 
9-526 4784 
9.520 1221 
9.514 0994 
9.508 4961 
9-503 4000 
9.498 8982 
9-495 9735 
9-492 0013 
9-489 7453 
9.488 3542 
9-487 8588 
9-488 2703 
9-489 5794 
9.491 7572 
9-494 7563 
9-498 5142 
9.502 9566 
9.508 Oo12 
9-513 5613 
9-519 5488 
9-525 8777 





0.033 $594 
0.038 8253 
0.043 9661 
0.048 9826 
0.053 8756 


0.058 6452 
0.063 2911 
0.067 8125 
0.072 2079 
0.076 4753 
0.080 6121 
0.084 6148 
0.088 4790 
0.092 1996 
9.095 77093 
0.099 1837 
0.102 4318 
0.105 5048 
0.108 3917 
0.111 0803 


0.113 5569 
0.115 8062 


0.117 8115 


0.119 5548 


0.121 0167 


0.122 1763 
0.123 O1Ig 
0.123 5007 
0.123 6197 
0.123 3462 


0.122 6583 
0.121 5347 
0.119 9569 
0.117 gog2 
0.115 3790 


0.112 3579 
0.108 8423 
0.104 8333 
0.100 3369 
0.095 3640 
0.089 9293 
0.084 0509 


0.077 7597 
0.071 0526 


0.063 9815 
0.056 5636 
0.048 8253 


O.114 71 
0.116 &¢ 
0.118 7] 
0.120 321 
0.121 63! 


0.122 636 
0.123 30! 
0.123 60 
0.123 $3: 
0.123 05! 
0.122 15 
0.120 50} 
0.118 99 
0.116 70! 
0.113 93¢ 


0.110 66: 
0.106 8 
0.102 64! 
0.097 9% 
0.092 70: 
0.087 O44 
0.080 95! 
0.074 444 
0.067 562 
0.060 314 


0.052 734 
0.044 844 



























































31 











HELIOCENTRIC CO-ORDINATES, 


MERCURY. 
GREENWICH MEAN NOON. 


135 33 51.8 
T4O $I 4-4 
145 58 37.0 
150 56 31.0 
155 44 54-9 
160 24 2.4 
164 54 11.6 
169 15 43.8 


173 29 2.5 
177 34 32-5 


181 32 39.6 
185 23 49.5 
18) 8 28.0 
192 47 0.7 
196 19 §2.1 
199 47 26.2 


203 10 6.1 
206 28 13.8 
209 42 10.6 
212 52 16.6 
21g 58 51.3 
219 2 13.1 
222 2 39.6 
225 © 27.7 


227 55 53-6 
230 49 12.7 


233 40 40.0 
236 30 29.9 


239 18 56.3 


242 612.7 
244 52 32.2 
247 38 7-7 
250 23 I1.9 
253 7 $7-2 


255 52 35.8 
258 37 20.0 
261 22 22.0 
264 7 54.1 
266 54 8.5 
269 41 17.6 
272 29 34-1 
275 19 10.8 
278 10 20.7 
281 317.3 
283 58 14.5 
286 55 26.4 





§ 31 28.2 
§ 22 1.2 
§ 12 23.0 
5 2 42.5 
453 7:1 


4 43 43.0 
434 38.1 
4 25 47.0 
4 17 23.4 
4 9 20.2 


4 344-3 
3 54 34.2 
3 47 49.9 
3 4% 31-4 
3 35 38.0 


3 30 8.8 
325 3.2 
3 20 20.2 
3 15 58.8 
3 xr 58.1 
3 8 17.2 
3 455.2 
3 2% $1.3 
259 4.6 
2 56 34-4 


2 54 20.0 
8 52 20.8 
2 so 36.3 
249 5.9 
2 47 49.2 


2 46 45.8 
2 4S 35.4 
2 45 17.8 
2 44 $2.7 
2 44 39-9 


2 44 39-4 
2 44 $1.1 
2 45 15.0 
2 48 $1.2 
2 46 39.7 


2 49 40.7 
2 48 54.5 
2 §0 23.1% 
252 1.0 
2 53 54.6 


256 2.1% 
a 58 24.2 















































+II 13.0 


Heliocentric 


Latitude. 


e , oe 


+6 56 54.0 


6 59 59.6 
6 59 24.2 
6 §5 27-5 


6 48 29.8 


+6 38 51.5 
6 26 52.5 


6 12 51.4 


557 5-7 


5 39 51-4 
+5 21 23.0 


5 153-3 


4 41 33.8 


4 20 34.7 
359 4.7 
+3 37 11.§ 


315 2.0 
2 52 41.8 


2 30 15.9 
2 7 48.7 
+1 45 23-9 
123 4.6 
I © 53.7 
© 38 53.5 
+017 6.2 
-O 426.5 
0 25 42.9 
© 46 41.7 
I 721.5 
I 27 41.1 
—I 47 39-4 
2.7 15-3 
2 26 27.9 


2 45 16.0 


3 3 38.6 
—3 21 34.6 
339 2-9 
356 2.3 
4 12 31.4 
4 28 28.8 


4 43 53.0 


4 58 42.3 
5 12 54-7 
5 26 28.2 
5 39 20.6 
—5§ SI 29.3 
—6 251.6 
[Eph 1s} 





9-525 8777 
9-532 4660 
9-539 2373 
9-546 1218 


9-553 9570 
9-559 9875 
9.566 8653 
9-573 5490 
9.580 3033 
9-586 7988 
9-593 1109 
9.599 2193 
9.60§ 1077 
9.610 7630 


9.616 1748 


9-621 3351 


9.626 2380 
9.630 8789 
9-635 2548 


9.639 3637 
9-643 2043 
9-646 7762 


9-650 0794 
9-653 1140 


9.655 8809 


9-658 3811 







9.665 8142 


9.664 3878 
9-662 6986 


9-660 7455 
9.658 5275 


9.656 0438 


9-653 2935 


1915. 
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Logarithm of Distance from 
Earth— 


At Date. 


0.056 5636 
0.048 8253 
0.040 7923 
0.032 4901 
0.023 9433 
0.015 1753 
0.006 2086 
9-997 0644 
9-987 7630 
9-978 3239 
9-968 7658 
9-959 1066 
9-949 3642 
9-939 5560 
9-929 7001 
9-919 8140 
9.909 9162 
9.900 0260 
9.890 1637 
9-880 3509 
9.870 6108 
9.860 9684 
9.851 4509 
9.842 0879 
9.832 g112 


9-823 9554 
9.815 2578 
9.806 8587 
9.753 8008 
9-791 1295 
9-783 8926 
9-777 4397 
9-770 9218 
9-765 2899 
9.760 2948 
9-755 9859 
9-752 4103 
9-749 6106 
9-747 6243 
9.746 4831 
9-746 2111 
9-746 8238 
9-748 3279 
9-750 7208 
9-753 99°5 
9.758 1167 
9-763 0703 


At Interme- 


diate Date. 


0.052 7329 
0.044 8440 
0.036 6733 
0.028 2458 
0.019 5855 
0.010 7154 
0.001 6574 
9-992 4321 
9-983 0595 
9-973 5586 
9-963 9477 
9-954 2447 
9-944 4672 
9-934 6329 
9-924 7597 
9.914 8654 
9.904 9689 
9.895 O900 
9.885 2497 
9-875 4702 
9.865 7758 
9.856 1922 
9.846 7482 
9-837 4741 
9.828 4035 
9.819 5718 
9.811 0183 
9.802 7843 
9-794 9139 
9-787 4537 
9.780 4525 
9-773 9607 
9-768 0294 
9.762 7096 
9-758 O515 
9-754 1037 
9.750 QIIO 
9.748 5136 
9.746 9464 
9-746 2373 
9.746 4062 
9.747 4644 
9-749 4138 
9-752 2471 
9-755 9482 
9.760 4921 
9.765 8464 
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Aug. 





HELIOCENTRIC CO-ORDINATES, 1915. 


286 55 26.4 


289 55 7-7 
292 57 33.8 
296 3 0.3 
299 IX 43.6 
302 24 0.9 
395 49 9.9 
309 90 29.0 
312 25 17.3 
315 54 54.6 
319 29 41.6 
323 9 59-5 
326 56 9.9 
330 48 35.0 
334 47 37-4 


338 53 39.6 
343 7 38 
347 2B11.7 
351 $7 24-1 
356 34 59.8 
I 2115.5 

6 16 24.8 
II 20 37.3 
16 33 57-4 
21 56 23.4 
27 27 46.5 
33 7 49-4 
38 56 5.4 
44 51 57-7 
50 54 38.9 
57 311.0 
63 16 26.0 
69 33 7-1 
7S $1 50.1 
8211 6.1 
88 29 24.1 
94 45 14.2 
100 §7 10.1 
107 3 52.3 
113 4 9.8 
118 57 2.3 
124 41 40.8 
130 17 27.5 
135 43 50.2 
14I 0 51.2 


146 8 6.0 


Reduction 


to Orbit. 
2 58 24.1 | FIT 13.0 
3 I 1.2 | 10 29.9 
3 3 53-6 Q 39-1 
3 7 2.2 | 8 40.9 
3 10 27.4 7 35-5 
314 10.1 [+ 6 23.3 
3 18 10.9 § 4-7 
3 22 30.4 3 40.4 
3 27, 9-4 2 11.2 
332 8.7 |+ O 38.0 


37 28.9 |- O 58.1 
2 35-7 
4 13.2 
5 49.0 
7 20.8 


3 
3 
3 
3 
4 
4 939-3 |- 8 46.5 
417 12.5 10 3.6 
425 68] II 9.5 
4 33 321.0 2 1.3 
441 $3.2 | 12 36.3 
4 5° 40.7 |~I2 51.8 
459 39-8 | I2 45.4 
§ 8 46.0 | I2 15.2 
$ 17 §3-8 | II 20.1 
b} 


59:7 


9 
5 35 46.6 |- 8 1§.1 
S$ 4414.7 6 8.5 
§ $2 15.2 3 43-9 
$59 25.6 |- 1 6.6 
6 § 47.2 1 36.6 


611 5.7 4 18.0 
6 Ig 11.5 6 49-2 
6 17 56.5 Q 2.2 
6 19 14.6 | 10 49.5 
6%9 32.2 12 5§.3 
6 17 18.8 [+12 45.8 
614 6.8 | 12 49.3 
6 9 31.6 | 12 16.8 
6 340.8] II I1.2 


5 56 44.2 9 37-2 
5 48 52.7 |+ 7 40.8 
5 40 17.9 5 28.6 


§ 33 11.2 3 7-2 
5 3m 43-7 | + O 42.9 
$12 5.3 |- I 38.7 
§ 224.8 |— 3 52.8 


I5I 5 42.4| 4 $2 49-6 |-— § 55.8 


Heliocentric 
Latitude. 


—6 251.6 
6 13 24.4 
623 4.4 
6 31 47-9 
6 39 30.7 

—6 46 8.4 
6 51 36.1 
6 55 48.5 
6 58 39.8 
7 0 3.8 

6 59 53-6 
658 2.0 
6 54 21.3 
6 48 43.5 
641 o.1 

—6 31 2.5 
6 18 42.0 
6 3 50.2 


5 46 19.1 
526 1.6 


~§ 2 §1.9 
4 36 46.0 
4 7 42.6 
3 35 43-5 
3 054.4 


—2 23 25.9 
I 43 33-7 
I 1 39.1 

018 9.5 

+o 26 22.2 


+1 11 18.3 
I $5 57:3 
2 39 35-5 
3 21 29.2 
4 0 506.6 


+4 37 19.9 
510 7-3 
5 38 53.8 
6 322.4 
6 23 24.0 

+6 38 57.1 
6 50 6.6 
657 3.2 
7017 
6 59 19.9 

+6 55 17.3 

+6 48 14.3 

[Eph rs} 


MERCURY. 
GREENWICH MEAN NOON. 


| 
oueewaenA 3s @ 6 


+ 
0° 


+38 


+34 


Daily 
Motion. 





59-7 
44.8 
37-8 
39-2 
49.1 

7.6 
34-7 
10.3 


$3-2 
42.8 


37-4 
34-7 
35I.9 
25.4 
10.9 


43-4 
57-4 


47.0 


6.5 
50.5 


54.6 


15-9 
$3.1 
47-2 

r.2 


40.1 
50.4 
39-7 
16.0 
47.1 
20.0 

0.9 
$4.8 

8.2 


25.6 


36.2 
26.3 


























Logarithm of Distance {ru 
Earth— 






At Date. 


diate Date 


At Inter 





9-763 0703 | 9-765 


9.768 8154 | 9.771 97 


9-775 3104 
9-782 5081 
9:79° 3577 
9-798 8061 
9-807 7987 
9.817 2806 
9-827 1971 
9.837 4948 
9.848 1212 
9.859 0261 
9.870 1612 
9.881 4801 
9-892 9385 
9-904 4940 
9-916 1057 
9-927 7341 
9-939 3411 
9-950 8892 
9-962 3414 
9-973 6613 
9.984 8124 
9-995 7586 


0.016 8920 
0.027 0074 
0.036 7753 
0.046 1623 
0.055 1367 
0.063 6693 
0.071 7348 
0.079 3115 
0.086 3826 
0.092 9362 
0.098 9659 
0.104 4707 
0.109 4550 
0.113 9277 
0.11} go21 
0.121 3946 
0.124 4250 
0.127 0146 
0.129 1859 


| 0.001 1434 
0.006 4639 | 0.011 714 


9-778 & 
9-786 35 
9-794 51¢ 
9-803 233 
9.812 431 
9.822 ve 
9-832 30 
9-842 770 
9-853 541 
9-864 567 
9.875 809 
9-887 io 
9-898 7 


Q-Qi0 2 
9.921 v4 
9-933 
9-945 124 
9-956 629; 
9.963 o20 


9-979 263 
9-990 31} 





0.021 gglt 
0.031 93% 
O.041 51 
0.050 "] 
0.059 454 
0.067 7614 
0.075 585; 
0.082 g11| 
0.089 7241 


0.096 016] 
0.101 783 
0.107 027 
O.11I 754 
0.115 9763 
0.119 7074 


0.122 9663 
0.125 7735 
0.3128 1st! 


0.130 1219 








0.130 Q6aI ; 0.131 7093 


0.132 3665 
0.133 4221 


0.132 9305 
0.133 8259 


€- 


Oct. 


16 


17 
18 


19 


ear aakas # 


6 3 


ow 
| a 


0 POV AUN w& Wn 


eo WO Po mt ht ot CF ee ee 
~BS BRBRBS SLR R8 FSG GA FEGHKH 


HELIOCENTRIC CO-ORDINATES, 1915. 


MERCURY. 
GREENWICH MEAN NOON. 


IST 5 42-4 
T$5 53 49-1 
160 32 39.9 
165 2 33.0 
169 23 49.7 
173 36 53.7 
177 42 9.8 
181 40 3.6 
185 31 1.2 
189 15 28.2 
192 53 59.0 
196 26 31.3 
199 53 56.1 
203 16 27.3 
206 34 27.0 
209 48 16.4 
212 58 15.6 
216 4 44.1 
219 8 0.2 
222 8 21.6 
225 6 5.1 
228 1 26.8 
230 $4 42.3 
233 46 6.4 
236 35 53-5 
239 24 17.5 
242 IX 31.9 
244 57 49-9 
247 43 24.3 
250 28 27.7 
253 13 12.5 
255 $7 $1-1 
258 42 35.7 
261 27 38.4 
264 13 11.6 
266 59 27-5 
269 46 38.5 
272 34 57-3 
275 24 36.7 
278 15 49-7 
281 8 49.8 
284 3 50.9 
287 I 7.3 
290 0 53-5 
293 3 24-9 
296 8 57.3 
299 17 47.0 


4 43 26.0 
4 34 18.7 
4 25 31.2 
417 6.3 


49 58 
4 1 30.6 
3 54 21.4 
3 47 38.0 
3 4% 20.2 


3 35 27-S$ 
3 29 $9.2 
3 24 $4-3 
3 20 11.9 
3 IS 52.2 


3 If §1.0 
3 8 10.7 
3 4 49.3 
3 I 45-9 
2 §8 $9.7 
2 56 30.0 
2 54 16.1 
2 $2 17.4 
2 50 33-3 
249 3.3 


2 47 47.0 
2 46 44.0 
2 45 S4-% 
2 45 16.8 
2 44 $2.0 


2 44 39-7 
2 44 39.6 
2 44 51.6 
2 45 18-9 
2 45 §2-5 


2 46 41.4 
2 47 42.8 
2 48 57.0 
2 §0 24.0 
252 4.3 


2 53 58.3 
as6 6.3 
2 58 28.8 
3 1 6.2 
35 3 $9.2 


$ 10 34.0 ;+ 7 33-4 


Reduction | Heliocentric Daily 


Oo ON Amn BP BH OO mH 


+ 
A 
0 0 


183 


















































Logarithm of Distance from 
Earth— 











+6 48 14.3 
6 38 31.4 
6 26 28.3] 














































0.133 4221 | 0.133 8259 
0.134 1506 | 0.134 3987 
0.134 5728 | 0.134 6754 


9-546 3330 
9-553 2689 
9.560 1986 





















































6 12 23.7 9.567 0742 | 0.134 7087 | 0.134 6751 
5 56 35-1 9-573 8545 | 0.134 5766 | 0.134 4152 
+5 39 18.3 9.580 5045 | 0.134 1929 | 0.133 gr18 
5 20 47.8 9-586 9949 | 0.133 5736 | 0.133 1799 
5 116.4 9-593 3010 | 0.132 7323 | 0.132 2325 
44° 55.5 9-599 4029 | 0.131 6817 | 0.131 0814 
419 55.3 9.605 2844 | 0.130 4329 | 0.129 7374 
+3 58 24.5 9.610 9324 | 0.128 gQ60 | 0.128 2097 
3 36 30.7 9-616 3366 | 0.127 3795 | 0.126 5064 
3 14 20.8 9-621 4893 | 0.125 5911 | 0.124 6345 
252 0.3 9.626 3843 | 0.123 6373 | 0.122 6002 
2 29 34.3 9.631 0172 | 0.121 5236 | 0.120 4083 
+2 7 7-1 9-635 3850] 0.119 2546 | 0.118 0631 
I 44 42.4 9.639 4856 | 0.116 8340 | 0.115 5678 
I 22 23.4 9.643 3179 | 0.114 2647 | 0.112 9250 
r 012.8 9-646 8815 } 0.111 5489 | 0.110 1366 
© 38 13.0 9-650 1764 | 0.108 6882 | 0.107 2039 
+0 16 26.0 9-653 2028 } 0.105 6836 | 0.104 1273 
-—o § 6.2 9-655 9617 | 0.102 5350 | 0.100 9067 
oO 26 22.1 9-658 4538 | 0.099 2422 | 0.097 5414 
© 47 20.3 9.660 6799 | 0.095 8a42 | 0.094 0304 
I 7 59-4 9-662 6413 | 0.092 2197 , 0.090 3719 
~1 28 18.3 9-664 3388 | 0.088 4867 | 0.086 5638 
1 48 16.0 9-665 7733 | 0.084 6029 | 0.082 6036 
2 7 51.3 9.666 9458 | 0.080 5656 | 0.078 4884 
227 3.1 9.667 8570 | 0.076 3715 | 0.074 2146 
2 45 50.4 9-668 5075 | 0.072 0171 | 0.069 7786 
—-3 412.2 9-668 8975 | 0.067 4985 | 0.065 1763 
322 7.4 9.669 0275 | 0.062 8115 | 0.060 4034 
3 39 34-9 9-668 8976 | 0.057 9515 | 0.055 4551 
3 56 33-4 9.668 5075 | 0.052 9136 | 0.050 3264 
4133 1.5 9-667 85712 | 0.047 6928 | 0.045 O121 
—4 28 57.9 9.666 9461 | 0.042 2837 | 0.039 5068 
4 44 21.0 9.665 7736 | 0.036 6808 | 0.033 8049 
459 9-1}. 9-664 3389 | 0.030 8784 | 0.027 go06 
5 13 20.4 9.662 6415 | 0.024 8708 | 0.021 7883 
§ 26 52.7 9-660 6803 | 0.018 6524 | 0.015 4625 
-§ 39 43-8 9.658 4542 | 0.012 2178 | 0.008 9177 


9-655 9622 
9-653 2034 
9.650 1770 
9.646 8822 
9-643 3186 
9-639 4862 


5 5% §x.1 
6 311.9 
6 13 43.2 
6 23 21.5 


0.005 5617 | 0.002 1491 
9-998 6794 | 9.995 1522 
9-991 5671 | 9.987 9236 
9-984 2217 | 9.980 4613 
9-976 6423 | 9.972 7647 
9-968 8289 | 9.964 8354 










—6 32 3.1 
—6 39 44.0| —7 9.0 
(Eph x5) 


174 


SATURN, 1915. 
GREENWICH MEAN TIME. 
























































SEPTEMBER. OCTOBER. 
Sia t | Var. of Var. of a | Appareat |¥8 ar. af Var. of 
RAR | | ape Be cag | E (Re, BA | tama | BE | a 
° Hour. Hour. | ian Pas- a our. Hour. Vian P 
s ee on a | _ 
Q Noon. Noon. Noon. Noon. Qa Noon | Noon. Noon. 7 Nooa 
hm 5s 8 er ” h m hm s s eof" “ Tha 
6 58 39.79 | +1.005 |+22 1016.0] —1.32 | 2057.47 1 | 7 8 7.98 | +0.548 [+21 56 54.4] —o.82 ‘1828 
659 3-75| 0.992] 22 944.6] 1.31 [2013.9] 2 | 7 820.93] 0.530] 215635.2| 0.79 {18325 
6 59 27.40] 0.979] 22 913.3! 1.30 [2010.3] 317 833-44] 0.512] 215616.5| 0.76 83 
6 59 50.75] 0.966] 22 842.2| 1.29 |20 6.8) 417 8 45.52] 0.404] 215558.5| 0.74 1817 
7 013.78| 0.953] 22 811.3 28 120 3.20 517 857.17| 0.476] 2155 41.2] 0.7% 1813 
7 © 36.50 | +0.940 |+22 7 40.6/ -1.27 119 59.6] 6] 7 9 8.38 | +0.458 |+a1 55 24.5| —0.68 [1810 
7 058.89] 0.926| 22 710.1] 1.26 |19 56.11 7|7 9 39.14| 0.439] 2155 8.6] 0.65 {18 6 
7 120.95| 0o.922| 22 640.0] 1.25 [1952.5] 817 9 29.45| 0.420] 21 5453-3| 0.62 |18 2 
7 1 42.68| 0.898] 22 630.1] 1.24 [1948.91 917 9 39.32] 0-402| 21 5438.8] 0-59 [1758 
7 2 4.07| 0.884} 22 540.5] 1.23 |1945.4110|7 9 48.73| 0.383 | 215425.0] 0.56 |175¢ 
7 225.12 | +0.870 [+22 § 11.2] —r.ar | 1941.89 13 | 7 9 57.68 | +0.364 [+21 5411.9) 0-53 j17 51 
7 245.82| 0.855| 22 442.2] 1.20 [1938.21 12 | 7 10 6.18! 0.345 | 2153 59.6] 0.50 [17 47. 
7 3 6.17| 0840] 22 413.6] 1.19 | 1934.6] 13 | 7 1014.22 | 0.325 | 215348.0) 0.47 |17 43: 
7 3:26.17| 0.826| 22 345.3] 1.17 | 1931.0] 14 | 7 1021.80] 0.306 | 215337-2| 0-43 |17 39 
7 345.80] 0.813] 22 317.4] 1.15 [1927.4] 15 | 710 28.91 | 0.287] 215327.2] 0.40 [173% 
7 4 §.07| +0.795 |+22 250.0] —1.14 | 19 23.7] 16 | 7 10 35.55 | +0.267 [+21 53 18.0} —o.37 {17 32- 
7 423.98] 0.78 | 22 222.9] 1.12 | 1920.11 17 | 7 10 41.73 | 0.248] 2153 9.5| 0.34 {1728 
. 7 442.51 | 0.764] 22 1356.2] 1.10 | 1916.51 18 | 7 10.47.44] 0.228] 2153 1.9] 0.30 |17 24: 
7 5 0.67] 0.749| 22 130.0! 1.08 | 1912.9] 19 | 7 10 52.68| 0.209] 215255.0| 0.27 {17 20 
7 5 18.44| 0.733] 22 1 4.2] 1.06 |19 9.2 20 | 7 10 57.45/| 0.189 | 215249.0| 0.25 17 16. 
7 5 35-84 | +0.717 [+22 038.9] -r.04 | 19 5.60 21 | 7 x2 1.75] +o.169 [+21 52 43.7| 0.20 [17 12- 
7 § 52.85] 0.701] 22 O14.1] 32.02 | 19 1.9] 22/711 §.58| 0.150 | 21 5239.3] 0.17 |17 9 
7 6 9.47] 0.684] 215949.8| 1.00 | 1858.29 23 | 7 12 8.93] 0.130] 215235.7| 0.13 |17 5: 
7 625.70| 0.668| 215926.0| 0.98 | 1854.6] 24 | 7 11 11.80] 0.110] 2152 33.0] 0.10 |17 J- 
7 641.54] 0.65: | 2159 2.6] 0.96 | 1850.91 25 | 7 11 14.20| 0.090] 2152 31.0} 0.06 [1657 
7 6 56.97 | +0.63s [+2158 39.8] -0.94 | 1847.2] 26 | 7 11 16.12 | +o.070 [+21 §2 29.9| —0.03 |16 53- 
7 712.00] 0.618] 215817.6| o.9r | 1843.51 27 | 7 11. 17.56| 0.050] 21% 5229.7] +0.01 |16 49. 
7 726.62] 0.601] 215755.9| 0.8 | 1839.8] 28 | 7 11 18.52] 0.030] 215230.3| 0.04 [1645 
7 740.82] 0.583] 215734.8| 0.87 | 1836.1] 29 | 7 11 18.99 | +0.010 | 21 §231.7| 0.08 11641. 
7 754.61] 0.566] 215714.3| 0.84 | 1832.4] 30 | 7 112 18.99 | -0.010| 2152 34.0] 0.28 [1637- 
7 8 7.98 | +0.548 |+21 56 54.4} —0.82 | 1828.79 31 | 7 11 18.50 | —0.030 [+21 §2 37.2] +o.15 (16 33- 
7 8 20.93 | +o.s30 |+21 5635.2, —0.79 | 1825.0] 32 | 7 11 17.53 | -0.0so [+21 52 41.2] +0.18 |1629- 
Day of the Month | 6th | 140m 22d. | 80th Day of the Month. 
| “ ” ” 
Semidiameter ...| 8.16] 8.26] 8.37] 8.49] Semidiameter ...... 
Horizontal Pasallax | 0.93| 0.94] ©.95| 0.96] Horizontal Parallax ... 











Notr.—The sign + indicates north declinations. 


SATURN, 1915. 175 
GREENWICH MEAN TIME. 











NOVEMBER. DECEMBER. 

Ritkr Asce A | Apparent ‘peck : A Decl. 
i ae Ascere for: | Dectination.| fort g Dedination. for: | Merid- 
Hour. Hour. Hour. | ian Pas- 

—____. 3 —______} sage. 

Noon. Noon. Noon. Noon. A Noon. Noon. 
bh mm s 8 e@ 6 iid tt] e e oe id h m 
7 11 17.53 | 0.050 [+21 52 41.2 | +0.18 I —o.603 [+22 058.2| +1.14 1427.7 
J 11 16.08 | 0.073 | 21 §2.46.0| 0.22 2 22 125.8] 1.16 |1423.5 
7 1X 14.15 | 0.093 | 215251.8| 0.26 3 22 153-9] 1.18 /1419.3 
7 IX 11.73] 0.811 | 2% 5258.3] 0.29 4 22 222.6] 1.21 [1415.1 
$9 1x 8.83] o.r31] 2153 5.8] 0.33 5 22 251.8] 1.23 |1410.9 
‘T7 XE §-45 | 0.151 [+21 5314.1] +0.36 6 +22 321.5| t+1.25 [14 6.7 
7 IX 1.59] 0-171 | 21 5323.2] 0-40 7 22 351-7] %-27 [lq 2.5 
7 10 57-25 | 0.191 | 21 5333-2} 0-43 8 22 422.3} 1.29 [13 58.3 
117 10 §2.44]| 0.210] 21 5344.1] 0-47 9 22 453-5] %-3% [13 54-1 
1,7 1047.16 | 0.230 | 21 5355-8] 0.50 10 22 §25.0| 1.32 113 49.9 
J 10 41.40 |—0.249 [+21 54 8.3] +0.54 II +22 §56.9| +1.34 [13 45.6 
17 1035-18 | 0.269 | 21 5421.6] 0.57 12 a2 629.2) 1.35 |13 41.4 
$172028.50| 0.288 | 21 5435.8] 0.61 13 22 7 1.9] 1.37 113 37-2 
1 | 7 1021.36] 0.307] 2154 50.8] 0.64 14 22 734.9| 1-38 |13 32.9 
519 10133.761 0.526| 2155 6.6] 0.67 15 22 8 8.3] 1.40 {13 28.7 
4] 710 §-70|—0.s4s [+21 5523.1] +0.71 16 +22 841.9] +142 |13 24.4 
117 957-20] 0.363 | 215540.5| 0.74 17 22 915.8] 1.42 |13 20.2 
317 9 48.26] 0.382 | 2155 58.6] 0.77 18 22 949.9| 1-43 |13 15.9 
917 938-88] 0.900} 215617.4] 0.80 19 221024.3| 1.44 [IZ 11.7 
217 929.06| 0.418 | 21 5637.0] 0.83 20 221058.9| 1-45 |13 7-4 
t17 9 18.81 | —0.436 [+21 5657.4] +0.86 a1 +22 If 33.7] +t-45 113 3-2 
217 9 8.13] 0.454] 215718.4| 0.89 22 2212 8.6) 1.46 |12 58.9 
317 857.03] 0.471 | 215740.2| 0.92 23 221243.7| 1.47 |12 54.6 
417 845.51} 0-489 | 2158 2.6| 0.95 24 221319.0| 1.47 |12 50.3 
517 833.58] 0-906 | 215825.8| 0.98 25 2213 54.3| 1-47 |12 46.1 
617 821.25 | -0.sa2 |+21 5849.6) +1-01 26 +22 1429.8] +1.48 [12 41.8 
717 8 8.5r] o-s39 | 215914.0|] 1.03 27 2215 §.3| 1.48 |12 37-5 
8/7 755-37] 0-sss | 215939.2|] 1.06 28 221540.8| 1.48 [12 33.2 
917 741.85} 0-572 | 22 © 4.9| 1.09 29 221616.5| 1.48 |12 28.9 
017 727-94| 0-s87 | 22 031.3| 1.11 30 2216 52.1] 1.48 |12 24.7 


117 7:13.66 | 0.603 [+22 058.2] +1.14 
$2.17 6 59.00 | 0.638 [+22 125.8] +1.16 


+22 1727.7] +148 |12 20.4 
+2218 3.3] +1.48 [12 16.1 














Dey of the Month. Ast. Sth. | 127th. | 25th. 85th. 

a a iid ” ” 
Semidiameter . ..| 9.00/ 9.12| 9.24] 9.35 9.64 
Horizontal Parallax | 1.02{ 1.04] 1.05] 1.06 1.09 





Nors.—The + prefixed to the hourly change of declination indicates that north declinations increasin 
sign ere ee tants declinations are decreasing. are r 
















































































176 URANUS, 1915. 
GREENWICH MEAN TIME. 
Var. of 7 Var. of Var. 
Apparent Apparent 
Month | Right As- R.A. Month | Right As- Roe” Declination.| for |. 
and | cension. xr Day. and ° 1 Day. x Day. 
Day. | | —_____|—— Day. J 
| Noon. Noon. Noon. Noon. Noon. Noon. | 
a hm s s |hm s 8 ero" 
Jan. 020 49 49.31) +12.659 July 3i2t 10 35.83|— 7.262) -17 I 11.4] —33 66/14 26 
4|20 50 40.67] 13.010 72110 §. 7-744, 17 330.0 35.57/14 104 
8/20 51 33.33) 13-315 Ill2I 933.94] 8-177] 17 § 55-7] 37- 
12/20 §2 27.13] 13.577 I52I Q 0.45] 8.ss7i 17 827.7] 38. 
Oe 53 21.89; 13.791 19:21 825.56; 8879) 1711 4.8) 39. 
2al20 54 17-40) +33.951 23121 7 49-SA— 9.143] -17 13 45 ene 
24/20 55 13.44] 14.059 27:21 712.51) 9.346 171630.0) 4x. 
25.20 56 9.81] 14.12 3ilax 634.81] 9. 17 19 16 ax-6s(12 
Feb. 12057 6.34] 14.137 Aug. 4l21 556. 9.§8a] 1722 2.9] ar. 
sp° 58 2.85} 14.11 Siar 5 18.2 9. 17 2449.7] 41.57/11 59 4 
9,20 §8 59.16] +14.037 12/21 439.88) — 9.563|-17 27 35.1|—41 og IT 43-4 
13/20 59 §5.08] 13.912 16'21 4 1.82] 9.456 17 3018.0) 40.33 11 264 
17/21 © 50.39] 13.73 20:21 324.32] 9.2841 173257.4| 39.2911 104 
atlzr I 44.92| 13.515 24:21 247.63) 9.05" 17 35 32-0] 38.02/10 $44 
25.21 238.46) 13.249 28.21 211.99] 8.761, 1738 1.2 esses) 
Mar. 1/21 3 30.86) +12.944|-17 27 45.4] +54.08|22 27.1 Sept.tlay I 37-62] — 8.415|—-17 40 24.0) —34.81'10 21 
5|2I 421.96) 12.601 . 5|2t 1 4.75| 8.011] 1742 39.4] 33-8610 54 
Qi2t 5 11.61) 12.216] 17 2043.8) 51.1821 57.4 oar 033-61] 7.549] 17.44 46.6, 30.70 9 49.1 
13/21 § 59.63] 11.787] 17 1722.5] 49.43.21 42.5 I3/2I 0 4.43] 7.032) 174644.7] 28.32) 9 32-4 
17/21 645.85] 11.316, 1714 8.6] 47.4821 27.5 17/20 59 37-42| 6.466, 17 4832.9] as.75 9167 
21/21 7 30.11) +10.807|-17 II 2.9) +45-34/21 12.5 21/20 59 12.76|— 5.858|-17 50 10.5]—23.05, 9 0.5 
25\21 812.26) 10.263} 17 8 6.1] 43.04/2057.5 25120 58 50.61] 5.213] 17.51 37-1| 20.27 8 448 
2agi2r 852.17] 9. 17 § 18.8] 40.5820 42.4 29|20 58 31.10] 4.532] 1752.52.13] 17.326 8 
Apr. 2/21 929.73! 9. 17 241.6] 37.97/2027.3] Oct. 3)2058 14.39) 5.816) 1753 55.0 14.18 812 
62110 4.84] 8. 17 O15.2] 35.22/2012.1 720 58 0.61]. 17 5445-4] 10.99) 7 56.§ 
10}21 10 37.37|/+ 7.797|-16 58 0.0] +32.34/19 56.9 11/20 57 49.88] — 2.295|-17 55 22.8)— 7.70 7 40-4 
14/2111 7.18] 7.105) 1655 56.7] 29.3019 41.7 15/20 57 42.28) 1.501] 1755 46.9) 4.36 7 24-7 
1821 11 34.18 6.3921 1654 5.8] 26.14/19 26.4 19,20 57 37-89) — 0.693} 1755 57.0,— 0.98 7 8-9 
22/21 11 58.29] 5.6611 165227.7| 22.9019 11.1 23/20 57 36.74] + 0.1221 1755 54.7} + 3-42] 653-2 
ne 1219.45} 4.916, 1651 2.7] 19.57/18 55.7 27120 57 38.87| 0.942] 17.55 38.2] 5.831 637 § 
3021 12 37.60)+ 4.158|-16 49 51.2 +16.18'18 40.2 31/20 57 44.28) + 1.765|-17 55 8.01+ 9.26 6214 
May 4/21 1252.70} 3.388] 16 48 53.3 12.74.18 24.7] Nov. 4:20 §7 52.99] 2.s90l 175424.1| 12.68 6 6.3 
82113 4.69) 2. 1648 9.3] 9.2518 9.2 82058 5 3-413] 17 53 26.6) 16.08 5 50.8 
12/21 13 13.55] 1.8201 16.47 39.3) $-73|17 53-6 12 20 58 20.28] 4.224] 17.5215.5| 19-46 535-3 
10,21 1319.24] 1.028 1647 23.5/+ 2.19117 38.0 16:20 58 38.77] 5.018, 175051 or § 19.9 
20 21 13 21.77|+ 0.238, -16 47 21.8)— 1.33117 22.3 20,2059 0.40/+ $.793)—17 49 13.5] 425-98) 5 4.5 
242113 21.15|— 0.545) 1647 34.1| 4.81117 6.5 242059 25.08) 6.543! 17 47 23. a9.1t, 449-3 
2821 1317.42 ¥.316) 1648 0.2} 8.22116 50.7 28 20 59 52.72] 7. 17 45 20.9] 32.16 433-9 
June 1,21 13 10.64] 2.072) 16 48 39.7} 11.5616 34.9], Dec. 2iar © 23.24] 7.983] 1743 6.21 35.rah 418-7 
§|21 13 0.86] 2.818) 16.49 32.5] 14.83/16 19.0 621 056.54] 8.663} 17 4039.8 38.07 4 3-5 
gi21 12 48.12|— 3.548|—16 50 38.3|-18.01116 3.0 1Oj2I_ 1 32.48)+ 9.305|—-17 38 2.21 +40.77| 3 48-4 
13/21 1232.51) 4.2511 1651 56.5 21-0815 47.0 14\2I 210.93] 9.912) 1735 13.8) 43.38 333-3 
17,21 IZ214.15| 4.925 16 53 26.5 23.9415 31.0 18.21 2 51.73} 10.4678 17 3215.3) 45- | 3 18 3 
212111 53.16) 5.566 1655 7.8) 26.66'15 14.9 22121 334.71] 11.005} 1729 7.3] 48-141 3 3-3 
252111 29.67 6.272' 16 5659.5 satir4 58.8 26/21 419.72] 11.495) 1725 50.4] 50.30 248.3 
29 21 11 3.84! 6.737, ~16 59 1.0 —31.52 14 42.6 3021 5 6.62] +11.948]—-17 22 25.2|+52.32 2 33-3 


Tuly 32 10 35.83 - 


Least semidiamet 


Greatest semidiameter, 


lag I rr.4 
February 2, 
August 6, 


7.262 33 -66)14 26.4 


1”".6r 
x37 


we 


er, 


—17 18 52.1) +54.18 2 18.4 


Least horizontal parallax. February 2, 0'’.4: 
; Greatest horizontal parallax, Augtst 


cf | 


6, © .87 











NEPTUNH, 1915. 


GREENWICH MEAN TIME. 


Var. of 


Declination.| for | Merid- | Month 
1 Day.|ian Pas-| and 














Var. of lvar. of 

parent | R Aa.| Apparent 
Rient As- for Dechnation. for 
t Day. 





















































sage. Day. — —_ _ sage. 
Noon. Noon. Noon. Noon. Noon. Noon. 

® ’ ” a h m h s ° e oe wn h m 
n. 8 645.63) -6.477| +19 52 26.8) +19.94/13 28.21 July 3) 8 6 0.83) +8.861} +19 58 5.2)/—a5.70] 124.1 
4 8 619.29] 6.682] 19 53 47.8] 20.55/13 12.0 71, 8 636.57; 9.005] 19 5621.2! 26.30) 1 8.9 
8 8 § §2.22| 6.846) 19 5510.9] 22.02/12 55.9 1x} 8 712.83! 9.118] 19 5435.0] 26.811 053.8 
12, 8 § 24.58] 6.965| 19 5635.7] 21.36/12 39.7 15] 8 7.49.47} 9.197| 1952 46.9] 27.22] 038.7 
16 8 456.57] 7.034] 1958 1.6) 21.56/12 23.5 19] 8 826.37) 9.246] 19 5057.4] 27.53} 023.6 
20 8 428.38) —7.055|+19 59 28.0} 421.6112 7.3 23| 8 9 3.39 +9.261| +19 49 6.8/—27.75| 0 8.5 
24 8 4 0.19) 7.030} 20 054.3) 2t.st/TI §1.1 27| 8 940.41) 9.246| 19 4715.6] 27.88/23 49.6 
28 8 332.2 6.960; 20 219.9] 21.29/11 34.9 31| 810 17.32; 9.203) 19 4§ 24.0; 27.91/23 34.5 
*b. 7 8 3 rs 6.845| 20 344.4! 20.94/11 18.7] Aug. 4] 8 1053.99] 9.130] 19 43 32.4| 27.86/23 19.4 
5) 8 237-50 6.687] 20 § 7.3] 20.47/11 2.6 8 LI 30.31] 9.024] 19 41 41.3] 27.71/23 4.2 
9 8 2 11.13; -6.487/+20 628.0, +19.86)10 46.4 12] 812 6.14, +8.886 | +19 39 §1.0|—27.43|22 49.1 
13} 8 145.65] 6.243] 20 7 46.01 19.14/10 30.2 16| 812 41.36] 8.715] 1938 2.0) 27.06/22 33.9 
17! 8 121.24) 5.957| 20 9 0.9) 18.31/10 14.1 20) 813 15.83} 8.514] 193614.7] 26.57/22 18.8 
21] 8 058.05! 5.63r] 2010 12.2 17.36, 9 58.0 24| 813 49.44) 8.285| 19 3429.6] 25.97/22 3.6 
251 8 036.24) 5.271/ 2011 19.6 16.32] 9 41.9 28| 81422.07| 8.029| 19 3247.0, 25.29/21 48.4 
ar. 1 & O 15.93] —4.880 | +20 12 22.7) +15.19| 9 25.9] Sept.1| 8 14 53.64) +7.747/ +19 31 7.4|—24.53/21 33.2 
5| 759 57-24| 4.460| 201321.0) 13.981 g 9.8 5 7-434| 19 2931.0, 23.66/21 18.0 
759 40.29' 4.013] 2014 14.4 12.721 8 53.8 9 . 7.092| 1927 58.3] 22.67/21 2.7 
13! 75925.17| 3.s40} 2015 2.6) 11.38] 837.8 13] 81620.70| 6.721| 19 2629.8) 21.58120 47.4 
17) 759 12. | 3-041| 2015 45.3] 9.96] 821.9 17 6.326| 1925 §.8| 20.38/20 32.1 
21] 759 0.86; —2.524/+20 16 22.3/+ 8.50] 8 6.0 21} 817 11.29] +5.909 | +19 23 46.8) —19.10/20 16.8 
251 758 51.82: 1.994| 2016 53.3' 7.01! 7 50.1 25 §.473| 19 22 33.3] 17.77120 1.5 
29) 7 58 44.93) 1.453] 2017 18.3} 5.49] 734.3 29 5.016| 19 21 24.8] 16.35/19 46.1 
pr. 21 758 40.21! 0.905! 2017 37.2) 3-941 718.5] Oct. 3] 818 14.16] 4.536] 19 2022.5] 14.84/19 30.6 
7 58 37.70 -0.350) 201749.8| 2.371 7 2.7 7\- 4.037| 1919 26.3} 13.23/19 15.2 
1a 758 37-42) +0.212/+2017 50.1' + 0.79] 6.47.0 11] 8 18 46.43] +3.s19 | +19 18 36.7] —11.57/18 59.7 
141 75839-39 0-774] 2017 56.1/— 0.80! 6 31.3 15 2.988| 19 1753-9] 9.84|18 44.2 
18, 758 43-69 1.335| 2017 49.7 2.391 6 15.6 19 2.447| 191718.1| 8.0818 28.6 
22' 7 5850.00, 1.890] 2017 37.0, 3.98) 6 0.0 23 1.900! 19 1649.3] 6.28/18 13.1 
7§8 58.72) 2.435] 201717.9] s-ss| 544.4 27 1.344] 19 1627.9] 4.45/17 57-4 
3% 759 9-53) +2-970/ +20 16 52.6'— 7.09] 5 28.9 31] 8 19 29.78] +0.782 | +19 16 13.7|— 2.60/17 41.8 
fay 4) 759 22.46) 3.496| 201621.2| 8.60, 513.4] Nov. 4! 8 19 31.77] to.ar4| 1916 7.1/— 0.71/17 26.1 
759 37-46| 4.006) 2015 43.8, 10.09] 457.9 8] 8 19 31.50] -0.353| 1916 8.x/+ 1.18117 10.3 
t2] 75954.49' 4.504) 2015 0.5| 11.57) 4.42.4 12 . o.grr| 19 1616.5] 3.05/16 54.6 
16 8 013.47) 4-984; 201411.3/ 13.07) 427.0 16 1.463; 19 1632.4] 4.8816 38.7 
20 8B 0 34.33) +5-443 | +20 13 16.5:'—-14.40] 4.11.7 2 —2.005 | +19 16 §5.5| + 6.6816 22.9 
24, 8 056.98 5.879! 2012 16.2) 15.72] 3 56.3 24 2.535! 191725.7| 8.45|16 7.0 
28 8 121.33' 6.292) 2011 10.8] 16.99) 3 41.0 28 30st] I9 18 3.0) 10.17/15 51.1 
June 1) 8 147.28) 6.682! 2010 0.3] 18.22] 325.7] Dec. 2 3.548| 1918 47.0] 11.81/15 35.1 
: 8 214.76] 7.051] 20 845.1, 19.40] 3 10.4 6 4.023| 19 1937.4, 13.39'I5 19.2 
9 8 243.66. +7.395 | +20 7 25.2)-20.53 255.2 I —4-473 | +19 20 34.0} +14.88|15 3.1 
13, 8 3 13.89! 7-713 20 6 1.0 21.58] 239.9 14 4.891| 1921 36.2) 16.2414 47.1 
17 8 345-33) 8.002] 20 432.7| 22.56| 224.7 18 5.278| 19 22 43.8] 17.5014 31.0 
a1, 8 417. 8.259} 20 3 0.7! 23.46, 2 9.6 22 §.632| 1923 56.1] 18.65/14 14.9 
; 8 451-30 8.487| 20 125.2] 24.281 154.4 26 5.948] 19 2512.8] 19.68/13 58.8 
2g 8 5 25.72) +8.689 | +19 59 46.6, —35.02| 1 39.2 30} 8 16 23.21) -6.229 | +19 26 33.4] +20.58/13 42.7 
July 31 8 6 0.83! +8.86: {+19 58 5.2/—-25.70 124.1 34, 815 57.79| 6.471 | +19 27 57.3) +21.35/13 26.5 

Lastecmidiameter. July ay, "25 Least horizontal parallax," July” 2: o'”38 


anne __ cane oo. OU 


[Wah vel 
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—4 57 48.5 | —24 33.3 | 9.664 4806 































































































































Jan. 11272 18 49.5 | 2 48 49.6 |+12 52.3 0.158 6808 | 0.158 59: 
a]275 821.0] 2s015.5| 12 48.3] 512 3.2] 13 55.7 | 9-662 8071 J 0.158 4642 | 0.158 291 
31277 59 25.0] 2 st 54.6 | 12 36.7 | 525 39.2] 13 16.0] 9.660 8699 J 0.158 0757 | 0.157 Sif 
41280 52 14.8] 2 53 47-4 | 12 17-4] 5 38 34.3| 12 33-8 [9.658 6679 J 0.157 5128 | O.157 164 
51283 47 4.4| 255 54-2 | IZ 50.3 | 5 5045-8] 1x 48.9 1 9.656 2001 J 0.156 7724 | 0.156 333 
6128644 7.8] 2 5825.2 [+11 15.4] -6 221.0] —rx 1.1 19.653 4657 | 0.155 8497 | 0.155 319 
71 289 43 39-8] s os1-2| 10 32.8] 612 47.0] 10 10.2 19.650 4638 [0.154 741 | 0.154 115 
8] 292 45 55-5] 3 342-7] 9 42.5] 6 22 30.4 9 15.8 | 9.647 1935 | 0.153 441X | 0.152 717 
91295 51 10.7| 3 6503] 8 44.7] 631317.4| 8 17.5 | 9.643 6545 7 0.151 9434 | 0.151 rik 

10 | 298 59 41.8 | 3 10 14.6] 7 39-77 639 4.0 7 15.0 | 9.639 8467 J 0.150 2411 | O.149 31I 
11 | 302 11 45.8 | 3 13 56.3 |+ 6 27.9 | 6 45 45.9] — 6 7-9 |. 9.635 7705 | 0.148 3270 | 0.147 287 
12 | 305 27 40.4| 317560] § 9.79 651 18.1 4 55-7 19.631 4272 | 0.146 1918 | 0.145 034 
13 | 308 47 44.0] 3 22 14-4] 3 45-7] 655 35-4| 3 37-9 | 9-626 8183 | 0.143 8261 | 0.142 533 
14 | 312 12. 15.6| 3 26 52.2| 2 16.8] 6 58 31.9 2 14.0 1 9.621 9473 | 0.141 2199 | 0.139 824 
15 1315 42 35.1 | 3 31 so.t |+ 0 43.8 7 © 13.3] —0 43-7 [9.616 8181 0.138 3611 | 0.136 833 
16] 319 16 2.9] 3 37 9.0 |— 0 52.2 | -6 59 57.0] +0 53-5 9.611 4367 | 0.135 2372 | 0.133 S71 
17132256 0.3] 3 4249-4] 2 29.7] 6 5811.8 2 38.2 | 9.605 8107 J 0.131 8342 | 0.130 = 
18 | 326 41 49.0| 3 48 st-7| 4 7-3] 6 54 38.0 4 39-7 19.599 9502 | 0.128 1371 | 0.126 173 
19 | 330 33 SI-1| 3.55 36.3| 5 43-2] 649 7.6] 6 31.5 19.593 8680] 0.124 1295 | 0.122 Oo} 
20 | 334 32 29.0] 4 2 3-4] 7 15.3 | 641 32.2 8 40.9 1 9.587 5798 | 0.119 7939 | O.I1X7 49; 
21133838 5.4| 4 9 13-2 |— 8 41.5 | -6 31 42.9| tro 58.9 19.581 1055 J 0.115 1113 oat 
221342 51 2.5| 416448] 9 59.2] 61931.4] 13 25-5 19-574 4691 | 0.110 0617 | 0.107 

23 | 347 11 42.0| 4 2437-8] 1x 5.8] 6 449.1| 16 0.5 19.567 6996] 0.104 6237 | O.1OI 75x 
24 | 351 40 24.8| 432 50.9 | 12 58.6] 5 4727.9] 18 43.1 § 9.560 8313 § 0.098 7747 | 0.095 689) 
25 1356 17 29.8| 4 41 23.0 | 12 34.7 fy 5 27 20.6| 21 32.4 19.553 9048 | 0.092 4921 | 0.089 1 
26 I 313-9] 450 85 |-12 51.4] —-5 421.4| +24 26.6 [9.546 9674] 0.085 7522 0.082 203 
a7 1 5 5750.9, 4s9 7.0] 12 46.4] 4 38 26.3] 27 23.8 1 9.540 0737 | 0.078 5314 | 0.074 733! 
28] rz 130.5] 5 813.0] 1217.8] 4 933-7] 30 21-2 [9.533 2852 | 0.070 8070 | 0.066 740: 
a9] 161417.7| 517 2t.0| Ir 24.2 | 3 3745.1] 33 15-1 [9.526 6707 | 0.062 5574 0.058 229) 
go] 21 3611.1] 5 2624.4] 10 5.3] 3 3 6.2} 36 1.299.520 3060 § 0.053 7633 | 0.049 157] 
3x] 27 7 2.3 s 3515-3 |— 8 22.1 | -2 25 46.9] +38 34.7 1 9.514 2724 | 0.044 4094 | 0.039 519 

Feb. 1] 32 4634-5] 543 44-9] 616.8] 146 2.8] 40 50.0 | 9.508 6556 | 0.034 4854 | 0.029 30% 
2] 3834 21.7| sst43-s| 3 53-59 1 414.9| 42 41-2 19.503 5433 | 0-023 9872 | 0.018 523 
31 4429 47-7| 5 s9 0-7 |- I 16.4 | -0 20 50.2] 44 2.7 19.499 0229 | 0.012 9197 | 0.007 17% 
41 5032 5.7] 6 5 25.8 |+ 1 26.7 | +o 23 38.8| 44 49.0 [9.495 1773 | 0.001 2983 | 9.995 28& 
5] 56 40 18.4| 6 10 48.3 |+ 4 8.4 F +1 8 34.6| +44 55.6 | 9.492 0820 9.989 1509 | 9.982 8021 
6] 62 53 18.3] 6 14 58.6 | 6 40.5] 153 15.8] 44 19.5 [9.489 8012} 9.976 5200 | 9.970 0411 
71 69 9 49.0| 617 48.6] 8 54.8] 2 3658.9] 42 59.4 1 9.488 3840 | 9.963 4646 9.956 Sor 
8] 75 28 26.8| 6 19 12.0] 10 43.8] 319 0.2] 40 56.1 | 9.487 8619 | 9.950 0616 | 9.943 259: 
9g] 81 47 43.1] 619 sx | 12 1.7] 3 5837-6] 38 12.4 [9.488 2467 9.936 4072 | 9.929 520! 

10] 88 6 6.9] 6 17 27.3 [+12 44.4 | +4 35 13.2] +34 53-2 | 9.489 5296 | 9.922 6162 | 9.915 7108 
rr] 9422 8.1| 6 14 20.7 | 12 50.1% § 814.3] 3: 5. $9491 6822 | 9.908 8231 | 9.901 972) 
12 | 100 34 20.2| 6 9 so.3 | 12 19.7] 5 3716.0] 26 ss.4 99.494 6578] 9.895 1799 | 9.888 465! 
13 | 106 41 23.1] 6 4 3-7 | 15 16.0] 6 2 0.6] 22 32.2 9 9.498 3943 | 9.881 8525 | 9.875 3624 
14] 112 42 5.4| $s 5710.7| 9 43-6] 62218.5| 18 3.4] 9.502 8177 | 9.869 0182 | 9.862 843° 
15 | 118 35 26.0| § 49 22-2 [+ 7 48.4 | +6 38 7.8] +13 36.1 [9.507 8458 | 9.856 8597 | 9.851 090 
16 | 124 20 35.1] 5 40 49.6 1+ 5 37.0 | +6 49 33-1] +9 16.4 19.513 3918] 9.845 5587 | 9.840 284: 
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Heli ic Logarithm of Distance from 
Date. Longitude, Daily Reduction j Heliocentric Daily Logarithm of _ 
Mean Equinox] Motion. | to Orbit. | Latitude. | Motion. u 
of Date. tor. At Date. | At Interme- 


diate Date. 


eb. r5 J 118 35 26.0] 5 49 22.2 |+ 7 48.4 1 +6 38 7.8| +13 36.1 [9.507 8458 F.9.856 8597 | 9.851 Og09 
16 f 124 20 35.1] 5 4049-6] 5§ 37.0] 649 33.2] 9 16.4 19.513 39181 9.845 5587 | 9.840 2844 
17 [129 56 54.4] s 3144-5] 3 16.0] 65644.7| 5 9-4 99.519 3678 19.835 2881 | 9.830 5888 
18 1 135 23 §7.0| 5 22 18.0 [+ 0 51.7 | 6 59 57.3 | + 2 18.7 } 9.525 6877 | 9.826 2038 | 9.822 1487 
19 | 140 41 26.6| 5 12 0.x |— & 30.2 § 6 59 28.3 | — 2 13.3 19.532 2693 | 9.818 4372 | 9.815 0808 


20 $145 49 16.2] 5 259.6 |— 3 44.9 1 +6 55 37.4] — 5 25. 19.539 0361 | 9.812 0886 | 9.809 4673 
21 § 150 47 27.2] 4.53 24.0] 5 48.69 648 44.9] 8 16.4 19.545 9181 | 9.807 2211 | 9.805 3517 
221155 36 7-7| 443 39-5] 7 38.6] 63911.2] 10 47.6 99.552 8524 § 9.803 8584 | 9.802 7381 
23 160 15 31.4| 434510 | 9 12.89 627 16.1] 12 59.4 19.559 7837 [9-801 9853 | 9.801 5923 
24 1164 45 56.3 | 4 26 2-3 | 10 30.3 | 613 18.5] 14 52.9 19.566 6636] 9.801 5497 | 9.801 8463 


25] 169 7 43-4} 4 37 36.0 |-1r 30.6 | +5 57 35.8 | —16 29.7 19.573 4505 | 9.802 4693 | 9.803 4048 

26 § 173 21 16.3] 4 934.0| 12 13.9} 5 4024.1 | 17 51.3 9.580 1091 | 9.804 6377 | 9.806 1522 

27 9177 26 59.8| 4 157-3 | 12 40.7] § 21 57.7| 18 59.2 19.586 6097 | 9.807 9318 | 9.809 9598 

28 | 18x 25 19.6] 3 s446.5 | 12 51.89 5 229.8] 19 54.9 19.592 92749 9.812 2192 | 9.814 6930 
lar, 1 $185 16 41.5] 3 48 1-5 | 12 48.5] 442 11.7] 20 39.7 19.599 0420] 9.817 3647 | 9.820 2177 
18g 1 31.3] 3 4k 42.2 |~I2 31.9 | +4 21 13.6] —ar 15.0 | 9.604 9371 | 9.823 2358 | 9.826 4039 
192 40 14.4| 3 35 48.0] 12 3.4] 3 5944-5] 21 42.0 19.610 5994 | 9.829 7072 | 9.833 1314 
196 13 35.6] 3 30 18.2 | IX 24.4] 337 52-0| 22 1.8 [9.616 0185 | 9.836 6631 | 9.840 2895 
199 40 58.8] 3 a5 11.9 | IO 36.2 § 3.15 42.9] 22 15.4 1 9.621 1864 | 9.843 9988 | 9.847 7796 
203 3 .47.0| 3 20 28.2 | 9g 40.1 | 2 53 23.0] 22 23.6 § 9.626 0969 9.851 6214 | 9.855 5146 
206 22 2.5| 3 16 6.3 j— 8 37.4 | +2 30 57.2 | —22 27.1 | 9.630 7456 I 9.859 4502 | 9.863 4200 
209 36 6.5| 312 so] 7 29.3] 2 830.0] 22 26.6 19.635 1293 | 9.867 4164 | 9.871 4322 
212 4619.1] 3 8 23.5| 616.9] 146 5§.1| 22 22.6 1 9.639 2460] 9.875 4610 | 9.879 4970 
21§ 52 59.8/ 3 s o9}] 5 1.48 123 45.7] 22 15.7 | 9.643 0945 | 9.883 5348 | 9.887 5606 
rr 218 56 27.0| 3 1 56.4] 3 43-6] 1 134.5] 22 6.2 | 9.646 6743 | 9.891 5971 | 9.895 6134 


12 | 221 56 58.5| 2 s9 9.2 |—- 2 24.6 | +0 39 34.0] —2x 54-4 1 9.649 9854 | 9.899 6150 | 9.903 5987 
139224 54 51.1] 2 5638.6 |— r 5.2 | +017 46.3] 21 40.6 9.653 0280] 9.907 5618 | 9.911 5018 
14 | 227 50 20.9| 2 54 23.8 |+ 0 13.9 J -o 3 46.9| 23 25.2 19.655 8029] 9.915 4164 | 9.919 3036 
1§ 1 230 43 43.6| 2 52 24.2) I 31.99 025 3.8] az 8.3 [9.658 3110] 9.923 1618 | 9.926 9895 
16 1 233 35 14.1 | 2 s0 39.2 | 2 48.1 § 046 3.1] 20 50.0 | 9.660 5532 I 9.930 7855 | 9.934 5486 


17923625 6.7] 249 83 [+ 4 1.9 | -1r 6.43.5 | —20 30-5 |. 9.662 5305 | 9.938 2781 | 9.941 9730 
18 | 239 13 35.3] 247 st-2 | 5 12.7 § 127 3.7] 20 9.8 | 9.664 2439 19.945 6327 | 9.949 2567 
19 1242 053.6] 2 4647-4 | 6 20.39 147 2.7| 19 48.0 | 9.665 69441 9.952 8446 | 9.956 3962 
20 1244 47 14.6] 245 56.7 | 7 23-5 2 639.4] 19 25.1 | 9.666 8829 J 9.959 g111 | 9.963 3892 
21 247 32 51-3 | 245 18.7 | 8 22.4] 225 52.7| 19 1.2 9.667 8099 J 9.966 8305 | 9.970 2350 
22] 250 17 56.2] 2 44 53-2 |+ 9 16.5 | —2 44 41.5 | —18 36.3 |. 9.668 4761 [9.973 6027 | 9.976 9337 
231253 241.9] 2 4440.0] 10 5.39 3 3 4-9] 18 10.3 [9.668 8821 | 9.980 2282 | 9.983 4863 
241255 47 20.5| 2 4439.1 | 10 48.5 | 32x 1.8] 17 43.2 | 9.669 0280 | 9.986 7082 | 9.989 8941 
259258 32 4.3| 2 4450-5 | 11 25.7] 3 3831.0! 17 15.0 | 9.668 9139 | 9.993 0444 | 9.996 1592 
261261 17 5.6] 245 14.1 | 15 56.7 | 355 31-3| 16 45-4 1 9.668 5397 1 9.909 2389 | 0.002 2837 
271264 236.6] 2 45 49.9 [+12 21.0 -4112 1.3 | —16 14.4 1 9.667 9053 | 0.005 2940 | 0.008 2699 
28 1 266 48 49.5} 2 46 38.0} 12 38.6] 427 59.7] 15 42.1 | 9.667 oror J o.orr 2118 | 0.014 1202 
39 1 269 35 56.8} 2 47 38.6 | 12 49.1] 443 24.9] 15 8-1 | 9.665 8536] 0.016 9952 | 0.019 8370 
300 272 24 11.0| 2 48 52.0 | 12 52.3 | 4 5815.3] 14 32-3 19.664 4352 | 0.022 6460 | 0.025 4226 
3X 1275 13 45.1 | 2 5018.3 | 12 48.0] 5 1228.9] 13 54.5 | 9.662 7540] 0.028 1668 | 0.030 8790 


Apr. 19278 4.52.0| 2 51 57.8 |+12 36.2 | -5 26 3.7] —13 14.6 | 9.660 8091 | 0.033 5594 | 0.036 2081 


a 280 57 45.2 | 2 53 so.9 [+12 16.7 1-5 38 57.4] —12 32-3 19-658 5993 | 0.038 8253 | 0.041 4112 
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278 4 52.0 
280 57 45.2 
283 52 38.5 
286 49 46.1 
289 49 22.7 
292 51 43-4 
295 57 4-1 
299 5 41-3 
302 I7 51.9 
395 33 53-5 
308 54 4.6 
312 18 44.4 
31§ 48 12.7 
319 22 50.0 
323 2 57-4 
326 48 56.8 
330 41 10.2 
334 40 0.1 
338 45 49.1 
342 58 59-5 
347 19 53-0 
351 48 50.3 
356 26 10.4 
I 12 10.0 
67 2.9 
Iz 10 58.7 
16 24 2.0 
21 46 11.5 
27 17 18.4 


32:57 5-7 


38 45 7.0 
44 40 46.0 
5° 43 15-5 
56 5x 37.8 
63 445.2 
69 21 21.1 
75 49 1.5 
81 59 17.7 
88 17 38.7 
94 33 34-5 
100 45 38.7 
106 52 31.4 
112 53. 1.6 
118 46 8.5 
124 31 2.5 


130 7 5.8 
135 33 51.8 


2 5r 57.8 
2 53 50.9 
2 55 58.0 
2 58 19.6 
3 o 56.1 
3 3 48.1 
3 6 56.2 
3 10 21.0 
$14 $-% 
3 18 3.2 
3 22 22.2 
327 0.7 
3 3% 59-3 
3 37 18.8 
3 42 59.8 


3.49 2.7 
3 55 327-9 
4 215.7 
4 9 26.0 
416 58.4 


4 24 §3.3 
433 5-7 
4 43 37-3 
4 50 24.2 
4 59 23.0 


5s 8 29.2 
$ 37 37-2 
5 26 40.3 
§ 3S 30.7 
$ 43 S9-5 


$ $3 5$7-% 
$ S9 12-9 
6 5 36.3 
6 10 56.9 
615 §.% 


6 17 52.6 
6 19 13-4 
619 3.8 
6 17 23.2 
6 14 14.0 


6 9 41.1 
6 3 52.4 
§ 56 57.7 
$49 7.8 
$ 40 34.1 
S$ 31 28.2 


$22 2.2 


MERCURY. 


GREENWICH MEAN NOON. 


Reduction 
to Orbit. 


+12 36.2 
12 16.7 
It 49.3 
IX 14.2 
10 31.3 

+ 9 40.8 

8 42.8 
7 37.6 
6 25.6 
§ 7-2 
+ 3 43-1 
2 14.0 
+ © 40.9 
— © §5.1 
2 32.7 
- 4 10.3 
5 46.1 
7 18.1 
8 44.0 
10 (1.4 

-1r 7.6 
II 59-9 
12 35.5 
12 51.6 
12 45-9 


II 22.2 
10. «(2.6 


6 12.7 
— 3 48.6 


-— I 11.6 
+ I 31.6 
4 13-2 
6 44.8 
+ 8 58.5 
10 46.7 
I2 3.5 
12 45.1 
12 49.7 
+12 18.3 
II 13.6 
9 40.5 
7 44-7 
5 32.8 
jt 3 11.6 
it O 47.3 


—§ 26 3.7 
5 38 57-4 
55% 7-5 
6 2 31.3 
613 5.7 

—6 22 47.4 
6 31 32.6 
6 39 17.3 
6 45 57-1 
6 51 27.1 

6 55 41.9 
6 58 35.8 
7 0 2.6 
6 59 55-4 
658 7.0 

—6 54 29.8 
6 48 55.7 
6 41 16.3 
6 31 22.9 
619 7.0 


—6 420.0 
5 46 53-9 
5 26 41.5 
5 337-1 
4 37 36.7 

-4 8 38.7 
3 36 44.9 
3 2 1.0 
2 24 37.2 
I 44 49.0 

-I 257.8 

—O IQ 30.7 

+0 24 59-7 
I 9 55-6 
I $4 35-7 

+2 38 16.4 
3 20 13.9 
3 59 46.4 
4 36 16.0 
5 9 10.4 

+5 38 4.5 
6 241.1 
6 22 §1.0 
6 38 32.3 
6 49 49.8 

+6 56 54.0 

+6 59 59.6 

[Eph 15) 





Logsrithm of 
Radius Vec- 
tor. 


9-660 8091 
9-658 5993 
9.656 1237 
9-653 3814 
9-650 3714 
9-647 0931 
9-643 5462 
9-639 7306 
9-635 6466 
9-631 2953 
9.626 6788 
9.621 8001 
9.616 6634 


9.611 2745 
9.605 6413 


9-599 7740 
9-593 6854 
9-587 3914 
9.580 9119 
9.574 2712 
9-567 4982 
9.560 6275 
9-553 5999 
9-546 7630 
9-539 8714 
9.533 0868 
9.526 4784 
9.520 1221 
9:514 0994 
9.508 4961 
9.503 4000 
9-498 8982 
9-495 0735 
9-492 0013 
9.489 7453 


9.488 3542 
9.487 8588 
9-488 2703 
9-489 5794 
9-491 7572 
9-494 7563 
9-498 5142 
9.502 9566 
9-508 0012 
9-513 5013 
9-519 5488 
9-525 8777 


Logarithm of Distance fra 
Earth— 





0.033 5594 
0.038 8253 
0.043 9661 
0.048 9826 
0.053 8756 


0.058 6452 
0.063 2911 
0.067 8125 
0.072 2079 
0.076 4753 
0.080 612% 
0.084 6148 
0.088 4790 
0.092 1996 
0.095 7793 
0.099 1837 
0.102 4318 
0.105 5048 
0.108 3917 
0.111 0803 


0.113 5569 
0.115 8062 


0.117 815 


0.119 5548 


0.121 0167 


0.122 1763 
0.123 O1Ig 
0.123 5007 
0.123 6197 
0.123 3462 


0.122 6583 


O.12I 5347 
0.119 9569 
0.117 gog2 
0.115 379° 
0.112 3579 
0.108 8423 
0.104 8333 
0.100 3369 
0.095 3640 


0.089 9293 
0.084 0509 


0-077 7597 
0.071 0526 


0.063 9815 
0.056 5636 
0.048 8253 


At Intern 
diate Date 





0.036 
0.041 41 
0.046 
0.051 
0.056 2° 
0.060 983 
0.005 567 


0.070 a 
0.074 357 
0.078 56% 
0.082 630 
0.086 564 
0.090 357 
0.094 

0.097 491 


0.100 825 
0.103 99d 
©. 106 972 
0.109 761 
0.112 344 
O.114 710 
0.1316 840 


0.118 717) 
0.120 3 
0.121 635 
©.122 636 


0.123 301 
0.123 607 
0.123 533 
0.123 an 
O.122 152) 
0.120 803 
0.118 992 
0.116 705 
0.113 930 
0.110 662 
0.106 899) 
0.102 645 
0.097 909 
0.092 703, 
0.087 044, 
0.080 952! 
0.074 449 
0.067 5621 
0.060 314 





0.052 732 
0.044 844) 
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MERCURY. 
GREENWICH MEAN NOON. 






Logarithm of Distance from 
Earth— 










Heliocentric 
Latitude. 


Reduction 


to Orbit. 
At Date. At Interme- 


diate Date. 
+6 56 54.0 
6 59 59.6 
6 59 24.2 
6 55 27-5 
6 48 29.8 
+6 38 51.5 
6 26 52.5 
6 12 51.4 
557 5-7 
5 39 §1-4 
+5 21 23.0 
5 1 $3-3 
4 41 33.8 
4 20 34.7 
359 4-7 
+3 37 11.5 
315 2.0 
2 52 41.8 
2 3015.9 
2 7 48.7 
+1 45 23.9 
123 4.6 
I 053.7 
© 38 53-5 
+017 6.2 


















ay 164130 7 5.8] 5 3r 28.2 
17 1135 33 53.8 | 5 22 1.2 
18 } 140 §I 4.4] 5 12 23.0 
IO TI45 58 37-0] 5 2 42.5 
20 #150 56 31.0| 453 7-1 


219155 44 54.9 | 4 43 43.0 
221160 24 2.4] 4 3435.1 
23 1 164 54 11.6] 4 25 47.0 
241 169 15 43.8 | 6 17 31.4 
251773 29 2-5] 4 9 20.2 


26 1177 34 32-5 | 4 1 44.3 
27 1 181 32 39.6] 5 54 34.2 
28 | 185 23 49.5] 3 47 49.9 
189 8 28.0} 3 4x 31.4 
301 192 47 0.7] 3 35 38.0 

31 1 196 19 52.1 | 3 30 8.8 
me rx 1199 47 26.2] 3 25 3.2 
21203 10 6.1 | 3 20 20.2 

3 206 28 13.8] 5 15 58.8 
41209 42 10.6] 3 rz 58.1 

§ 9212 52 16.6] 3 8 17.2 

6] 215 58 51.31 3 455.2 
79219 213.1] 3 « 51.3 
8.222 2 39.6| 2 s9 4.6 
94225 027.7 | 2 56 34.4 

10 1 227 55 53-6 | 2 s4 20.0 

II § 230 49 12.7 | 2 52 20.8 

12 | 233 40 40.0 | 2 50 36.3 

13 1 236 30 29.9 | 2 49 5.9 

144 239 18 56.3 | 2 47 49.2 

1§ [242 612.7 | 2 46 45.8 

16 | 244 52 32.2 | 2 45 55.4 
171247 38 «47.7 | 2 45 17.8 

18 | 250 23 11.9 | 2 44 53.7 

19 1253 7 57-2 | 2 44 39-9 

201 255 52 35.8] 2 44 39.4 

21 1258 37 20.0 | 2 44 51.1 

22 § 261 22 22.0] 3 45 15.0 
239264 754.1 | 2 45 51.2 
241266 54 8.5 | 2 46 39.7 


25 269 41 17.6 | 2 49 40.7 

26 | 272 29 34.1 | 2 48 54.5 

27 1 27§ 19 10.8 | 2 50 21. 

a8 | 278 10 20.7 | 2 52 1.0 

29 [28r 317.3] 2 s3 54.6 5 39 20.6 

30] 283 58 14.51 2 6 2.x —§ 51 29.3 
Juty 1286 55 26.4| 2 58 94.1 [+11 13.01 -6 2 51.6 
{Eph 1s} 


0.056 5636 | 0.052 7329 
0.048 8253 | 0.044 8440 
0.040 7923 | 0.036 6733 
0.032 4901 | 0.028 2458 
0.023 9433 | 0.019 5855 
0.01§ 1753 | 0-010 7154 
0.006 2086 | 0.001 6574 
9-997 0644 | 9.992 4321 
9-987 7630 | 9.983 0595 
9-978 3239 | 9-973 5586 
9-968 7658 | 9.963 9477 
9-959 1066 | 9.954 2447 
9-949 3642 | 9.944 4672 
9-939 5560 | 9.934 6329 
9-929 7001 | 9.924 7597 
9-919 8140 | 9.914 8654 
9-909 9162 | 9.904 9689 
9.900 0260 | 9.895 0900 
9.890 1637 | 9.885 2497 
9-880 3509 | 9.875 4702 
9.870 6108 | 9.865 7758 
9.860 9684 | 9.856 1922 
9-851 4509 | 9.846 7482 
9.842 0879 | 9.837 4741 
9.832 9112 | 9.828 4035 
9.823 9554 | 9-819 5718 
9.815 2578 | 9.811 0183 
9.806 8587 | 9.802 7843 
9-753 8008 | 9.794 9139 
9-791 1295 | 9-787 4537 
9-783 8926 | 9.780 4525 
9-777 1397 | 9-773 9607 
9.770 9218 | 9.768 0294 
9.668 4914 19.765 2899 | 9.762 7096 
9.668 8895 | 9.760 2948 | 9.758 0515 
9-669 0275 | 9.755 9859 | 9-754 1037 
9.668 9057 | 9.752 4103 | 9.750 9110 
9-668 5238 | 9.749 6106 | 9.748 5136 
9-667 8815 | 9.747 6243 | 9.746 9464 
9.666 9785 | 9.746 483 | 9.746 2373 
9-665 8142 | 9.746 2111 | 9.746 4062 
9.664 3878 I 9.746 8238 | 9.747 4644 
9.662 6986 | 9.748 3279 | 9.749 4138 
9.660 7455 | 9.750 7208 | 9.752 2471 
9-658 5275 19-753 9905 | 9-755 9482 
9-656 0438 | 9.758 1167 | 9.760 4921 
9-653 2935 J 9-763 0703 | 9.765 8464 









9-525 8777 
9-532 4660 
9-539 2373 
9-546 1218 


9-553 957° 
9-559 9875 
9.566 8653 
9-573 6490 
9-580 3033 
9.586 7988 
9-593 1109 
9-599 2193 
9-605 1077 
9.610 7630 
9-616 1748 
9.621 3351 
9.626 2380 
9.630 8789 
9-635 2548 
9-639 3637 
9.643 2043 
9.646 7762 
9-650 0794 
9-653 1140 
9.655 8809 
9.658 3811 
9.660 6155 
9.662 5850 
9.664 2906 


9.665 7352 
9.666 9138 
9.667 8330 








































































































—o 426.5 
© 25 42.9 
© 46 41.7 
I 7 21.5 
I 27 41.1 

“I 47 39-4 
2 715-3 
2 26 27.9 
2 45 16.0 
3 338.6 

—3 21 34.6 
339 2-9 
356 2.3 
4 12 31.4 
4 28 28.8 


—4 43 53-0 
4 58 42.3 
5 12 54.7 
5 26 28.2 






































182 HELIOCENTRIC CO-ORDINATES, 1915. 


MERCURY. 
. GREENWICH MEAN NOON. 








Logarithm of Distance fru 
Earth— 





Reduction | Heliocentric 
to Orbit. Latitude. 





At 
diate 





At Date. 








a ee. | Oe | 


e ve e , oe 







































July 1 | 286 55 26.4] 2 58 24.2 [+11 13.0 -6 2 51.6 9-763 0703 | 9.765 S4l 
2428955 7-7/3 1 x] 10 29.9 — 613 24.4 9.650 27564 9.768 8154 | 9.771 971 
3] 292 57 33-8| s 353-6] 9 39-1] 623 4.4| 9 12.4 [9.646 9892 ].9.775 3104 | 9.778 8: 
41296 3 0.3/3 7 21] 8 40.9] 63147.9| 8 13-9 19.643 4341] 9.782 5081 | 9.786 : 
5 | 299 11 43.6| 3 10 27.4] 7 35-5 § 639 30.7| 7 11.0} 9.639 6102 | 9.790 3577 | 9-794 51 
6 | 302 24 0.9| 3 14 10.1 |+ 6 23.3 §-6 46 8.4] —6 3.5 19.635 5179] 9.798 8061 | 9.803 23] 
7139540 9.9] 3 1810.9] 5 4.7] 651 36.1 4 50.9 | 9.631 1585 | 9.807 7987 | 9-812 481 
81309 0 29.0| 3 22 30.4] 3 40.49 655 48.5| 3 32.8 [9.626 53399 9.817 2806 | 9.822 15} 
91312 25: 17.3| 327,94] 2 11.27 6 58 39.8 2 8.7 | 9.621 6473 | 9.827 1971 | 9-832 30% 

IO 315 54 54.6/ 3 32 8.7 |+ 0 38.0] 7 © 3.8] —o 38.0 | 9.616 5028 | 9.837 4948 | 9.842 774 
It} 319 29 41.6| 3 37 28.9 |— 0 58.1 | —-O 59 53.6| + © so.7 [9.611 1063 | 9.848 1212 | 9.853 54 
12 1323 9 59-5| 343 10.5 | 2 35.79 658 2.0] 2 44.8 19.605 4658 | 9.859 0261 | 9.864 567 
131326 56 9.9| 349 14.0] 4.13.2] 6 54 21.3 4 37-8 19.599 5915 | 9.870 1612 | 9.875 Sa 
14 | 330 48 35.0/ 3 ss 40.0] 5 49.0f 6 4843.5] 6 39.2 19.593 4963 | 9-881 4Bor | 9.887 1 

15 1334 47 37-4| 4 228.6| 7 2089 O41 o.71 8 49.1 1 9-587 1963 | 9.892 9385 | 9.898 7 

16 | 338 53 39-0| 4 9 39.5 |— 8 46.5 | -6 31 2.5] +11 7.6 19.580 7115 | 9.904 4940 | 9.910 395 
171343 7 3-8] 417 12.5 | 10 3.6 618 42.0] rs 34.7 19.574 0661 | 9.916 1057 | 9.921 gaa 
18 1347 2811.7] 425 68} Ir 9.57 6 3.50.2] 16 10.2 9.567 2895 | 9.927 7341 | 9.933 542 
19 1351 57 24.1] 433 21.0] 12 1.3 § 5 4619.1] 18 53.2 | 9.560 41641 9.939 3411 | 9.945 124 
20 1 356 34 59.8 | 441 53-2 | 12 36.3 | 5 26 1.6} ax 42.8 19.553 4877 1 9-950 8892 | 9.956 629 
21 I 21 15.5| 4 50 40.7 |-12 51.8 | -5 2 51.9] +24 37.4 19.546 5512 | 9.962 3414 | 9.968 asa 
22 6 16 24.8 | 4 59 39.8 | 12 45-4] 436 46.0! 27 34.7 [9.539 6618 ] 9.973 6613 | 9.979 : 
234 11 20 37.3] s 846.0} 12 15.2] 4 7.42.6) 30 31.9 9.532 8815 | 9.984 8124 | 9.990 313 
244 16 33 57-4| 5 1753.8] II 20.5 f 3 35 43-5] 33 25-4 19-526 2797 1 9.995 7586! 0.001 1 

25] 21 56 23.4| 5 26 56.7 | 9 59-7] 3 054-41 36 10.9 1 9.519 9323 | 0.0060 4639 | O.o11 714 
269 27 27 46.5] 5 35 46.6 |— 8 15.1 | —2 23 25.9] +38 43.4 19.513 9211 | 0.016 8920} 0.021 991 
271 33 749-4| s4ata.7| 6 8.5] 1 43 33-7] 40 57-4 19.508 3319 | 0.027 0074 | 0.031 936 
28] 3856 5.4] ssaur.2!] 3 43-99 1 139.1] 42 47-01 9.503 2526 | 0.036 7753 | O.cgr 518 
29] 44 51 57-7| sso 256|- 1 6.6 -o-'18 9.5] 44 6.5 19.498 7702 | 0.046 1623 | 0.050 703 
309 50 54 38.9| 6 5 47.2 |+ 1 36.6 | +o 26 22.2| 44 50.5 |. 9.494 9675 | 0.055 1367 | 0.059 459 






319 57 311.0] 621 5.7 |+ 4 18.0 | +1 11 18.3 | +44 54.6 


4 0.063 6693+) 0.067 761 
63 16 26.0} 615 11.5 | 6 49.2] 155 57.3| 44 15-9 

9 

° 


0.071 7348 | 0.075 585, 
0.079 3115 | 0.082 911! 
0.086 3826 | 0.089 724 
0.092 9362 | 0.096 o16; 
0.098 9659 | 0. 102 783! 
0.104 4707 | 0.107 0274 
0.109 4550 | 0.111 7541 
0.113 9277 | 0.11§ 976: 
0.11} goat | 0.119 7074 
0.421 3946 | 0.122 9664 
0.124 4250 | 0.125 7733 
0.127 0146 | 0.128 1511 
0.129 1859 | 0.130 1234 
0.130 Q62I ; 0.131 7003 





9-491 9193 
Aug. 
69 33. 7-1] 617 56.5 2.27 2 3935.5] 42 53.1 





75 51 §0.1 | 619 14.6 | IO 49.5 3 21 29.2 40 47.2 


8211 6.4] 619 2.2] 12 5.39 4 056.6] 38 1.2 


904 45 14.2| 614 6.8] 12 49.3 § 10 7.3 30 50.4 
100 §7 10.1 | 6 9 31.6} 12 16.8] 5 3853.8] 26 39.7 
107 352.3] 6 340.8] Ir 11.2 6 322.4| 22 16.0 
113 4 9.8 5 56 44.2 Q 37.2 6 23 24.0 Ty 47.1 


10}. 118 57 2.3] 5 48 52.7 |+ 7 40.8 | +6 38 57.1] +13 20.0 
Ir} 124 41 40.8| 5 4017.9 | 5 28.67 650 66] 9 of 
12} 13017 27.5| s3r3at.a| 3 72 657 3.2 4 54.8 
13 1135 43 56.2| s ar 43-7 |+ 0 42.97 7 0 1.7] +1. 5.2 
I4}I4l 051.2] 5 12 5.3 |— t 38.7] 6 5919.9] — 2 25.6 
15,146 8 6.0] s 2 24.8 |— 3 52.8 § +6 55 17.3| —5 36.2 
IOGISt § 42.4| 4 52 49.6 |— § 55.8 | +6 48 14.3 | — 8 26.3 
[Eph 1s] 


I 
2 
3 
4 
5} 88 29 24.1 | 6 17 18.8 | +12 45.8 | +4 37 19.9] +34 40-1 
6 
7 
8 
9 





9-519 7379 
9.526 0750 
9-532 6700 
9-539 4460 
9.546 3330 







0.132 3665 | 0.132 9365 
0.133 4221 | 0.133 8254 





Oct. 


HELIOCENTRIC CO-ORDINATES, 1915. 





160 32 39.9 
165 2 33.0 
20 | 169 23 49.7 


173 36 53-7 


21 


192 53 50.0 
196 26 31.3 


209 48 16.4 


6228 1 26.8 
7 | 23° 54 42-3 
84233 46 6.4 
9 } 236 35 53-5 
10 | 239 24 17.5 
IX] 242 11 31.9 
12 | 244 $7 49-9 
13] 247 43 24.3 
14] 250 28 27.7 
1§ 1 253 13 12.5 
16] 355 57 51.1 
17 | 258 42 35.7 
38 | 261 27 38.4 
19 } 264 13 11.6 
20 | 266 59 27.5 
at | 269 46 38.5 
221272 34 57-3 
231275 24 36.7 
24]278 15 49.7 
254281 8 49.8 
26284 3 50.9 
274287 1 7.3 
28}.290 0 53.5 
291393 3 24.9 
301296 8 57.3 

11299 17 47.0 


4 $2 49.6 
4 43 26.0 
4 34 18.7 
4°25 31.2 
417 6.3 


49 5.8 
z 30.6 

S4 21.4 
47 38.0 
4I 20.2 


4 

3 

3 

$ 

3 35 37-5 
3 29 $9.2 
3 24 $4-3 
3 2 11.9 
3 
3 
3 
3 
3 
2 


35 St. 


IZ §2.0 
8 10.7 
44.3 
I 45.9 

$8 59.7 

2 56 30.0 

2 54 36.1 

2 $2 17.4 

2 $0 33.3 

249 3:3 


32 47 47.0 
2 46 44.0 
245 S4-1 
2 45 16.8 
2 44 $2.0 


2 44 39-7 
2 44 39.6 
2 44 51.6 
2 45 15-9 
2 45 $2-5 


a 46 41.4 
2 47 42.8 
2 48 57.0 
2 50 24.0 
252 4-3 
2 $3 58.3 
256 6.3 
a 58 28.8 
3 i 6.2 
3 3 $9.2 


MERCURY. 


GREENWICH MEAN NOON. 


3 7 8.2 {+ 8 39.0 
3 10 34.0 1+ 7 33-4 


Reduction J Heliocentric | Daily 
to Orbit. | Latitude. Motion. 
— 5 55.8 | +6 48 14.3 | —8 26.3 
7 44.8] 6 38 31.4] 10 56.2 
9 18.4} 626 28.3] 13 6.9 
IO 34.5 | 6 1223.7] 14 59-4 
Ir 33-8} § 5635.1] 16 35.2 
-12 16.0 | +§ 39 18.3 | -17 55.9 
12 41.8] 5 2047.8] 19 3.0 
12 52.07 5 116.4] 19 58.0 
12 47-9] 44055.5| 20 42.1 
12 30.5] 419 55.3| 2x 16.8 
—12 1.3 | +3 58 24.5 | —ar 43.4 
II 21.7 | 3 3630.7| 22 2.9 
10 32.9] 314 20.8| 22 16.2 
9 36.4] 252 0.3] 22 24.0 
8 33-3 | 229 34-3| 22 27.3 
— 7 24.9] +2 7 7-1 | a2 26.5 
6 12.3] 1 4442.4| 22 22.3 
4 56.6] 122 23.4| 22 15.2 

3 38-87 1 012.8] a2 5.6 
219.7] © 3813.0| 21 53.7 

— 1 0.3 | +0 16 26.0] —a: 39.9 
+0 18.7] -o § 6.2| 21 24.3 
I 36.6] 02622.1) 2: 7.2 

2 52.7] 047 20.3| 20 48.8 

4 6.4] I 7.59-4| 20 29.2 
+ § 17.0 | —I 28 18.3 | -20 8.5 
6 24.1] 1 4816.0! 19 46.7 

7 27.2 2 7 §1.3 19 23.7 

8 25.9] 227 3-1| 1x8 59.7 
9 19.6] 245 50.4] 18 34.7 
+10 8.3 1-3 412.2] -18 8.7 
Io 50.9] 322 7.4) 17 41.6 
Ir 27.8] 339 34-9| 17 13.9 
Ir 58.3 | 3 56 33-4] 16 43.5 
I2 22.3 413 1.§ 16 12.5 
+12 39.4 | —4 28 57.9| —15 40.0 
I2 49-5 4 44 21.0 Is 5-9 
12 §2.2 459 9-I | 14 30.0 
Iz 47-5 § 13 20.4 I3 52.2 
12 35.2] 5§ 2652.7] 1x3 12.2 
+12 15.2 | -5 39 43-8| —12 29.6 
Il 47-3 § §1 51.1 IX 44.5 
11 11.8] 6 312.9] 10 56.6 
10 28.4] 613 43.2| 10 5.4 
9 37-4] 623 21.5| 9 10.6 
—6 32 3.1| — 8 11.9 

-6 39 44.0! —7 9.0 


(Eph 15) 


Logarithm of 
Radius Vec- 
tor. 


9-546 3330 
9-553 2689 
9-560 1986 
9.567 0742 
9-573 8545 
9.580 5045 
9-586 9949 
9-593 3010 
9-599 4029 
9-605 2844 
9.610 9324 
9-616 3366 
9.621 4893 
9-626 3843 
9-631 0172 


9-635 3850 
9-639 4856 
9-643 3179 
9-646 8815 
9.650 1764 
9.653 2028 
9-655 9617 
9-658 4538 
9.660 6799 
9.662 6413 
9-664 3388 
9-665 7733 
9-666 9458 
9-667 8570 
9-668 5075 


9-668 8975 
9.669 0275 
9.668 8976 
9-668 5075 
9-667 8571 
9.666 9461 
9-665 7736 
9-664 3389 
9-662 6415 
9.660 6803 


9-658 4542 
9.655 9622 
9-653 2034 
9.650 1770 
9-646 8822 
9-643 3186 
9-639 4862 


183 


Logarithm of Distance from 
Earth— 


ape. | 


0.133 4221 
0.134 1506 
0.134 5728 
0.134 7087 
0.134 5766 


0.134 1929 
0.133 §736 
0.132 7323 
0.131 6817 
0.130 4329 


0.128 gg6o 
0.127 3795 
0.125 SQII 


0.123 6373 
0.121 5236 
0.119 2546 
0.116 8340 
0.114 2647 


O.11I 5489 
0.108 6882 


0.105 6836 
0.102 5350 
0.099 2422 
0.095 8042 
0.092 2197 
0.088 4867 
0.084 6029 
0.080 5656 
0.076 3715 
0.072 OI71 
0.067 4985 
0.062 8115 


0-057 9515 
0.052 9136 
0.047 6928 
0.042 2837 
0.036 6808 
0.030 8784 
0.024 8708 
0.018 6524 | 
0.012 2178 
0.005 5617 
9-998 6794 
9-991 5671 
9-984 2217 
9-976 6423 





At Interme- 


diate Date. 


0.133 8259 
0.134 3987 
0.134 6754 
0.134 6751 
0.134 4152 
0.133 9118 
0.133 1799 
0.1332 2325 
0.131 0814 
0.129 7374 
0.128 2007 
0.126 5064 
0.124 6345 
0.122 6002 
0.120 4083 


0.118 0631 
0.115 5678 
0.112 9250 
0.110 1366 
0.107 2039 


0.104 1273 
0.100 9067 
0.097 5414 
0.094 0304 
0.090 3719 
0.086 5638 
0.082 6036 
0.078 4884 
0.074 2146 
0.069 7786 
0.065 1763 
0.060 4034 
0.055 455! 
0.050 3264 
0.045 O121 
0.039 5068 
0.033 8049 


0.027 goo6 
0.021 7883 


0.015 4625 
0.008 9177 
0.002 1491 
9-995 1522 
9-987 9236 
9.980 4613 
9-972 7647 


9.968 8289 | 9.964 8354 
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Date. 


Nov. 


oO COONAN AW HN HM 


Load 


12 
13 
14 
15 
16 
17 
18 


Mm & BH HH BH HH WH WN BW & 
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Aum &@Q& BH ww O 


HELIOCENTRIC CO-ORDINATES, 1915. 


Heliocentric 
Longitude, 


Mean Equinox 


of Date. 


299 17 47.0 
302 30 11.2 
305 46 27.7 
309 6 54.9 
312 31 §1.9 
316 1 38.6 
319 36 35.6 
32317 4.2 


327 3 26.0 


330 56 3.2 
334 55 18.4 
339 I 34-1 
343 15 12.5 
347 36 35-4 
352 6 3.2 


356 43 55.0 
I 30 27.3 

6 25 53.6 
II 30 23.2 
16 44 0.6 


22 6 43.7 
27 38 23.5 
33 18 42.3 
39 713-3 
45 3 19-3 
§t 612.5 
57 14 54-7 
63 28 17.5 
69 45 3.7 
76 349.1 
8223 4.6 
88 41 19.4 
9457 3-4 
tor 8 50.7 
107 15 21.9 
113 15 26.4 
119 8 4.1 
124 52 26.3 
130 27 §5.8 
135 54 6.7 
I4I 10 43.4 
146 17 40.¢ 
I5I 14 58.5 
156 2 47.5 
160 41 21.1 
165 ro 57.6 
169 31 58.5 


Daily 
Motion. 


e ? id 
3 10 34.0 
3 14 17.2 
3 18 38.6 
3 22 38.8 
3 27 18.5 


3 32 18.4 
3 37 39-3 
3 43 25.5 
3 49 28.8 
3 5S $2-4 


4 241.7 
4 9 $3-4 
417 27.1 
4 25 22.0 
4 33 36.8 


442 9-5 
4 SO 57-4 
4 59 56.8 
S$ 9 3-3 
5 18 13.2% 


5 27 13.6 
§ 36 3.0 
S$ 44 39.3 
S 52 25.6 
5 59 38.4 
6 sg 58.2 
6 xz 14.6 
6 1§ 18.0 
618 o.2 
6 19 15.3 
619 0.3 
6 17 14.0 
6 13 59.3 
6 9 23.6 
6 3 28.7 


S 56 30.2 
$ 48 37.3 
$40 1.2 
S$ 30 53.6 
5 2% 25.6 
§$ If 47.0 
s 2 6.6 
4 $2 33.8 
443 8.6 
434 1.7 
4 25 14.9 
4 16 50.9 


MERCURY. 


GREENWICH MEAN NOON. 


Reduction | Heliocentric 


to Orbit. 


c oe 


Latitude. 


° , ” 


+ 7 33-4 1 —-6 39 44.0 


6 20.9 
5 2.2 
3 37-7 
2 8.4 
+ © 35.0 
—-I Wi 
2 38.7 
4 16.2 
5 51-9 
- 7 23.6 
8 49.1 
Io 5.9 
II 11.3 
12 2.6 


37-1 
51-9 
44.8 
13.9 
18.0 


~12 
12 
12 
12 
1I 
- 9 56.9 
8 11.5 
6 4.3 
3 39-2 
—-1: 1.6 


+ I 41.7 
4 22.9 
6 53-7 
9 6.0 
10 52.4 

+12 7.1 
12 46.4 
12 48.8 
I2 15.2 
Ir 8.6 


+ 9 33-9 
7 36.9 
§ 24.3 
3 2-7 
+0 38.4 
- I 43.0 
3 56.8 
5 59-4 
7 48.0 
9 20.7 
-10 36.6 
“II 35.3 


6 46 19.6 
6 51 45.1 
6 55 55-1 
6 58 43.8 
7 9 49 
6 59 51-7 
6 57 56.9 
6 54 12.7 
6 48 31.1 
—6 40 43.7 
6 30 41.8 
6 18 16.7 
6 320.1 
5 45 43-9 
—§ 25 21.1 
5 2 5-9 
4 35 54-5 
4 645.6 
3 3441.1 
—a 59 46.9 
2 22 13.6 
I 4217.2 
I 019.2 
—o 16 47.1 


+0 27 46.0 
I 12 42.2 
I $7 19.9 
2 40 55.6 
3 22 45.3 

+4 2 7.5 
4 38 24.6 
51m 4.8 
5 39 43-5 
6 4 39 

+6 23 57.1 
6 39 21.8 
6 50 23.3 
6 57 12.3 
7 0 3.6 

+6 59 15.2 
655 6.7 
6 47 58.5 
6 38 11.0 
626 3.8 


+6 11 55.8 


+§ 56 4.2 
[Eph rs] 


Daily 
Motion. 


= 7 +90 
6 1.4 
4 48.6 
$ 30.3 
2 6.0 


— © 35.3 
+: 32.8 
3 48.2 
4 41-5 
6 43.2 
+ 8 93.3 
3x x2.f 
13 39-5 
16 35.2 
18 58.4 
48.2 
42.9 
40.2 
37-3 
30.7 


24 
27 
30 
33 
+36 
38 


18.9 
47-9 
I.3 
g0.r 
8.5 


42 


$3 
$4.2 
14.0 
49.8 
42.6 


+44 


1 SP 


40 


+37 
34 


$$-4 
33-3 
30 42.9 
26 31.7 
aa «(7.6 


38.6 
r3 13.8 


+17 


8 53.2 
4 47-4 
58.3 
31.8 
§ 41.7 
8 31.2 
rr 0.6 
13 10.6 
—15 
—16 


2-§ 
37-9 


Logarithm of 
Radius Vec- 
tor. 


9.639 4862 
9-635 3857 
9-631 o180 
9-626 3851 
9.621 4902 


9.616 3377 
9-610 9334 
9.605 2853 
9-599 4038 
9-593 3019 
9.586 9958 
9.580 5054 
9-573 8553 
9.567 0750 
9.560 1994 
9-553 2696 
9-549 3337 
9-539 4467 
9-532 6708 
9.526 0757 
9-519 7376 
9-513 7382 
9.508 1636 
9-503 IoI7 
9-498 6393 
9.494 8591 
9-491 8357 
9.489 6319 
9.488 2955 
9.487 8562 
9.488 3240 
9.489 6881 
9.491 9182 
9-494 9663 
9-498 7690 
9.503 2514 
9.508 3307 
9-513 9198 
9.519 9310 
9.526 2784 
9-532 8803 
9-539 6606 
9-546 5500 
9-553 4864 
9-560 4151 
9-567 2884 
9-574 0052 


Logarithm of Distance fra 
Earth— 


At Date. 


9.968 8289 
9.960 7848 
9-952 5156 
9-944 0318 
9-935 3485 
9-926 4869 
9-917 4756 
9.908 3530 
9.899 1686 
9.889 9848 
9.880 8799 
9.871 9489 
9.863 3065 
9-855 0875 
9-847 4470 
9-840 5584 
9.834 6094 
9.829 7951 
9-826 3085 
9.824 3275 
9.824 0013 
9-825 4357 
9.828 6820 
9-833 7284 
9-840 4986 
9.848 8575 
9.858 6202 
9.869 5670 
9.881 4594 
9.894 0549 
9-907 1196 
9.920 4387 
9.933 8228 
9-947 1104 
9.960 1693 
9-972 8951 
9.985 2092 
9-997 0549 
0.008 3942 
0.019 2056 


0.029 4796 
0.039 2161 
0.048 4227 
0.057 1125 
0.065 3019 


0.073 Or00 
0.080 2570 


At Interm 
diate Dat< 





9-964 334 
9-956 67; 
9-948 294 
9-939 713 
9-930 934 
9-921 997 
9-912 925 
9-903 765 
9-894 572 
9-885 417 
9-876 3% 
9-867 383) 
9-859 1341 
9-851 184! 
9-843 8971 
9-837 454 
9.832 0481 
9.827 87 
9-825 vi 
9-823 9498 
9.824 4935 
9-826 8316 
9-830 9835 
9-836 9053 
9-844 4900 
9-853 5765 
9-863 9602 
9.875 4102 
9.887 6842 
9-900 5426 
9-913 7598 
9-927 1334 
9-940 4876 
9-953 6756 
9-966 5793 
9-979 1076 
9-991 1934: 
0.002 7895 
0.013 8667, 
0.024 4100 
0.034 4147 
0.043 8849 
0.052 8313 
0.061 2686 
0.069 2149 
0.076 6898 
0.083 7142 








HELIOCENTRIC CO-ORDINATES, 1915. 


169 31 58.5 
173 44 47-5 
177 49 49-4 
181 47 29.8 


185 38 14.7 


189 22 29.9 
193 © 40.7 
196 33 11.8 
200 © 27.0 
203 22 40.4 
206 40 40.9 
209 54 22.8 
213 415.2 
216 10 37.4 
219 13 47.8 
222 14 4.0 
225 11 42.8 
228 7 0.3 
23m 012.1 
233 51 33-0 
236 41 17.3 
239 29 38.9 
242 16 51.4 
245 3 7:8 
247 48 41.0 
25° 33 43-7 
253 18 28.2 
256 3 68 
258 47 51.8 
261 32 55.3 
264 18 29.6 
267 4 47.0 
269 52 0.0 
272 40 21.1 
27§ 30 3.1 
278 21 19.3 
281 14 23.0 
284 9 28.1 
287 6 48.9 
290 6 40.1 


293 9 16.9 
296 14 55.2 
299 23 51.4 
302 36 22.6 
305 52 46.6 


309 13 21.9 
312 38 27.7 





4 16 50.9 
4 8 51.2 
4 : 16.8 
3 $4 8.3 
3 47 25.7 


3 42 8.8 
3 35 16.9 
3 29 49.2 
3 24 45.0 
3 20 3.3 


$3 tS 43.2 
3 Ir 43.8 
3 8 4.3 
3 443.3 
3 3 404 


2 s8 54.7 
2 56 35.5 
2 54 12.2 
2 §3 13.9 
2 50 30.3 


249 0.7 
247 44.8 
2 46 42.2 
245 $2.7 
2 4S 15.9 


2 44 SI.§ 
2 44 39-5 
2 44 39-7 
2 44 $2.2 
2 45 16.9 


2 48 53.8 
2 46 43.1 
2 47 44.9 
2 48 59.4 
2 50 36.9 


252 7.7 
254 2.1 
a 56 to. 
2 58 33.5 
3 I ir. 


3 4 48 
3 7 14.4 
3 10 40.8 
3 34 24.6 
3 18 26.5 


3 23 47.3 
3 27 27-6 


MERCURY. 


GREENWICH MEAN NOON. 


Reduction 
to Orbit. 


’ 
It 
12 
12 
I2 
12 


—I2 
T2 
Sf 


35-3 
17.0 
42.3 
52.1 
47-5 
29.8 

0.3 
20.3 


TO 31.3 
9 34.6 


-8 
7 


31.3 
22.7 


6 10.0 
4 54.2 


3 
- 2 


36.4 
17-3 


- 0 57.8 
+ © 21.2 


I 
2 


+4 
5 
6 


7 
8 


+9 
To 
10 
II 
I 


+12 
I2 
12 
12 
r2 


+12 
12 
It 
11 
10 
+ 9 
8 


39.0 
55.0 

8.5 
19.1 
26.1 
29.1 
27.6 
21.2 

9-5 
52.2 
28.8 
59.2 
23.0 
39-9 
49-7 
52.2 
47-3 
34-7 
14.5 
46.4 
10.6 
27.0 


35.8 
37.1 


7 31.2 


6 
4 


+ 3 
it 2 


18.6 
59-6 


35.0 
5:5 


Heliocentric 
Latitude. 


+5 56 4.2 
5 38 44.9 
§ 20 12.3 
5 9 39.2 
4 40 17.0 

+4 19 15.7 
3 57 44.0 
3 35 49-7 
3 13 39-4 
251 18.7 

+2 28 52.6 
2 625.5 
144 0.9 
I 21 42.1 
© 59 31.8 


+0 37 32.4 
+0 15 45.9 
“© § 45.9 
027 1.3 
© 47 58.9 


—1 8 37.4 
r 28 §5.7 
1 48 52.7 
2 827.2 
2 27 38.3 

—2 46 24.9 
3 445-9 
3 22 40.2 
340 6.8 
357 4-3 

—4 13 31-5 
4 29 26.9 
4 44 49.0 
4 59 36.0 
5 13 46.1 

—5 27 17.2 
540 7-0 
§ 52 12.9 
6 332.2 
614 1.9 

—6 23 38.5 
6 32 18.3 
6 39 57.2 
6 46 30.7 
6 51 54.0 

-6 56 1.6 

—6 58 47.7 

{Eph 1s) 





Logarithm of 
Radius Vec 
tor. 


9-574 0652 
9.580 7106 
9-587 1954 
9-593 4954 
9-599 5906 
9.605 4650 
9.611 1056 
9.616 so2r 
9.621 6466 
9-626 5333 
9.631 1580 
9-635 5175 
9-639 6097 
9-643 4336 
9-646 9887 
9.650 2751 
9.653 2932 
9-656 0437 
9-658 5275 
9.660 7454 
9-662 6984 
9.664 3876 
9.665 8141 
9-666 9785 
9.667 8815 
9.668 5237 
9.668 9057 
9-669 0275 
9-668 8894 
9.668 4913 
9-667 8329 
9.666 9138 
9-665 7332 
9-664 2903 
9.662 5846 
9.660 6151 
9-658 3807 
9.655 8805 
9-653 1134 
9.659 0786 
9.646 7754 
9-643 2035 
9-639 3628 
9-635 2539 
9.630 8779 
9-626 2369 
9-621 3339 


185 


Logarithm of Distance from 
Earth— 


At Date. 


0.080 2570 
0.087 0640 
0.093 4522 
0.099 4423 
0.105 0543 
0.110 3075 
O.I1§ 2200 
0.119 8093 
0.124 0912 
0.128 0807 
0.131 7920 
0.135 2374 
0.138 4288 
0.141 3773 
0.144 0928 
0.146 5839 
0.148 8591 
0.150 9257 
0.152 7900 
0.154 4580 
0-1§5 9352 
0.157 2261 
0.158 3347 


0.159 2644 
0.160 0180 


0.160 5979 
0.161 0061 


0.161 2437 
0.161 3114 
0.161 2094 


0.160 9376 
0.160 4948 
0.159 8796 


0.159 OOOT 
0.158 1237 


0.156 9772 
0.155 6468 
0.154 1281 
0.152 4158 
0.150 5043 
0.148 3871 
0.146 0566 
0.143 5047 
0.140 7224 


0.137 6995 


0.134 4252 
0.130 8872 


At Interme- 


diate Date. 


0.083 7142 


0.090 3091 


0.096 4958 
0.102 2943 


0.107 7246 
0.112 8052 
0.117 §540 
0.121 9878 
0.126 1216 
0.129 9703 
0.133 5472 
0.136 8641 
0.139 9328 
0.142 7636 
0.145 3659 
0.147 7480 
0.149 9181 
0.151 8828 
0.153 6482 
0.155 2202 


0.156 0637 
0.157 8030 
0.158 8217 
0.159 663% 
0.160 5295 
0.160 8234 
0.161 1462 
0.161 2988 
0.161 2816 
0.161 0948 


0.160 7377 
0.160 2089 
0.159 5068 
0.158 6292 
0.157 $732 


0.156 3353 
0.154 OI13 
0.153 2965 
0.151 4853 
0.149 4719 
0.147 2490 
0.144 8089 
0.142 1430 
0.139 2417 
0.136 0945 
0.132 6900 


0.129 O153 





176 URANUS, 1915. 
GREENWICH MEAN TIME. 








a a — — 




































Var. of Var. of 
Apperent ° Apparent 
Month : Right As | R-A. | Apparent | Decl. | sss Vasconth | Right As- | 
and | on De Day.|ian Pas-| an cension r Da 
Day. | __ ey: ey sage. Day. |_. zuey- a 
. Noon. | Noon. Noon. Noon. Noon. 
a hm “5s s "| Th m | hm s8 8 
Jan. 02049 49.31) +12.6s9] -18 23 56.8] +50.97] 2 13.2] July sia 10 35.83] — 7.262 
4)20 50 40.67 33.010 $2. I 58.3 7.2410 §. 7-7 
20 5I 33-33] 13-318] 18 1657.1] 53-86 1 43.5 IllaI_ 933-94 





12120 §2 27.13; 13.577] 1813 19.3] ss.06] 1 28.6 1§2I 9 0.45 




















































































16,20 53 21.89, 13.793 56.06] 113.8 1921 825.56, 38.8 
aolze 5417-40\+13.951/-18 § §1.1|+56.86) 0 59.0 asler 7 49-501— 9. 
2420 55 13.44] 14.0 57-46) 044.2 27.21 712.51] 9. 
28'2056 9.81) 14.12 57-87] 029.4 31j2t 634.81] 9.4 
Feb. 120 57 6.34] 14.137 58.111 014.6] Aug. 4ia1 556. 9. 
52058 2.85] 14.110 17 5027.1) 58.15/23 56.1 821 518.24) 9. 
gl2o 58 59.16) +14.037| -17 46 34.8] +57.98123 41.4 12:21 4 39.88) - —17 27 35.1| —az oot 43 
1320 59 55-08] 33.912] 17 4243.5] 57-62/23 26.5 16/1 4 1.82] 9.4 40.3511 26 
17/21 © 50.39] 13.738 $7.05,23 I1.7 2021 324.32| 9.284 17 3257-4) 39.29/11 IO 
212 144.92) 13.515 6.27/22 56.9 24,21 2 47.63 17 3532.0 38.02/10 54 
aslz 1 238.46) 13.249) 1731224.2| ss.28/22 42.0 2821 211.99 1738 1.2] 36.53 10 37; 
Mar. 1/21 3 30.86] +12.944|-17 27 45.4] +54.08,.22 27.1 Sept.tiz I 37.62|— 8. . ~ya.82lr0 21. 
5|21 421.96] 12.60: $2.73|22 12.3 5j2t 3% 4.75) 8. 17 42 39.4) 32.860:10 5. 
Q\2r 511.61) 22.21 51.18/21 57.4 921 033.61) 7. 17 4446.6, 30.70 9 49- 
13/2 § 59.63] 11.787] 171722.5| 49-4321 42.5 13/21 © 4.43) 7. 9 324 
17/2t 645.85] 11.3: 47-4821 27.5 17/20 59 37-42] 6. 25.75, 9 16. 
21/21 7 30.11] +10.807/-17 IZ 2.9] +45.34|21 12.5 2120 59 12.76) — Q 0. 
25,21 812.26) 10.263] 17 8 6.1 43.04/20 57-5 25|20 §8 50.61] 5.213 8 
2gi2t 852.17] 9. 49.5820 42.4 29120 §8 31.10} 4.532] 1752 52.1| x7.26 8 
Apr. 2/21 929.73] 9. 37-97|20 27.34 Oct. 3/20 58 14.3 , 1753 55-O) 14.2% 8124 
6j2110 4.84] 8. $5.22120 12.1 72058 0.61] 3. 17 54.45-4| 10.091 7 56.{ 
1021 10 37.37|+ 7.797}-16 §8 0.01+32.34)19 56.9 T1/20 57 49.88|— 2.295|—-17 55 22.8|- 7.70 7 40.4 
142111 7.18) 7.105} 1655 56.7] 29.0119 41.7 15,20 57 42.28) 1.501, 1755 46.9) 4.36 7 241 
ret 11 34.18 6.392] 1654 5.8 26-1419 26.4 19 20 57 37-89! — 0.693] 17.5557.6,- 0.98 7 8. 
22/21 11 58.29) 5.661) 165227.7| 22.9019 11.1 23/20 57 36.74] + 0.122} 1755 54.7|/+ 2.43) 653-1 
26,21 1219.45] 4.91 . 19.57/78 55-7 27'20 57 38.87 s.83| 6 37-5 
sole: 12 37.60} + 4.158|—-16 49 51.2 +16.18'18 40.2 31:20 57 44.28|+ 1. 6214 
May 4/21 1252.70] 3.388] 1648 53.3 12.74 18 24.7 Nov. 4.20 57 52-99 12.68 6 6.3 
82113 4.69] 2. 9.2518 9.2 8 320 58 5. 16.08 5 50.8 
12/21 13 13.55] 1.8201 1647 39.3 s-15117 53-6 12:20 58 20.28 19.46 § 35-3 
16,21 1319.24} 1.0288 1647 23.5/+ 2.19117 38.0 16 20 58 38.77 23.77) § 19.9 
20,24 13 21.77/+ 0.38 -16 47 21.8) — 1.3317 22.3 202059 0. 5 45 
242113 21.15|— 0.545) 1647 34.11 4.81/17 6.5 24 20 59 25.08 29.11! 4.49.2 
28,21 1317.42| 1.316 1648 0.2 8.27116 50.7 28!20 59 52.72 .g| 32-15 433-9 
June 121 13 10.64] 2.072) 16 48 39.7| 11.5616 34.9] Dec. 2,21 023.2 | 35.34) 4.18.7 
§|21 13 0.86] 2.818 1649 32.5 +4.83{16 19.0 6i21 056.5 38.03} 4 3.5 
Q\21 12 48.12)— 3.548|-16 50 38.3|-18.01'16 3.0 roa I 32. -17 38 2.2) +40.77) 3 48-4 
13,2112 32.51} 4.251, 1651 56.5 ar.osl1s 47-0 1421 210.93 43-35 3 33-3 
17 211214.15| 4.925] 1653 26.5 23.94 15 31.0 1821 2 51.73 3 18.3 
2121 TT 53-16, 5.566} 1655 78 26.66°15 14.9 22/21 334.7! 3 33 
252111 20.67, 6.172, 16 56 59-5, veered 58.8 26:21 419.72] 1. 2 48.3 
29 21 It 3.84 — 6.737, —16 59 I.0 -31.52 14 42.6 soz 3 33-3 
Tuly 3/2 10 35.83 - 7-262 —17 I 11.4 33.66 1426.4 3421 2 18.4 





Least semidiamcter, February 2, 1'’.61 Least horizontal parallax, February 2, 04) 
Greatest semidiameter, August 6, 1°'.937 Greatest horizontal parallax, August 6, 0''.4; 






Ee CN, 





hm s s 
- 9 8 645.63! -6.477 
4] 8 619.29] 6.682 
& 8 5 52.22] 6.846 
12 8 5 24.58] 6.965 
16 8 456.57] 7.034 
20) 8 428.38) —7.055 
24: 8 4 O.I9] 7.030 
28 8 332.20] 6.960 
b. I 8 3 4-57| 6.845 
5 8 237.50 6.687 
9 8 211.13) 6.487 
13 8 145-65] 6.243 
r7| 8 121.24! 5.957 
21, 8 0 58.05] 5.63: 
2 8 © 36.24 5.272 
ir. 11 8 015.93] —4.88° 
5] 7 59 57-24, 4.460 
759 40.29, 4-013 
3 759 25-37, 3-540 
I 759 1200 3.041 
21) 759 0.86, —2.524 
25) 758 51.82) 1.994 
7 58 44.93] 1-453 
pr. 21 758 40.21 0.905 
7 58 37-79, —0.350 
14 758 37.42 +0.a11 
7 5839-39; 0.774 
I 7 58 43.60 I .335 
22 7 58 50.061 1.890 
758 58.72| 2.435 
39) 759 > +2.970 
lay 75922.46 3.494 


759 37-46 4.006 
7 59 54-49) 4.506 


12 
168 013.47) 4.984 
20, 8 034.33) +s.443 
24 8 o56. 5.879 
28 8 121.33! 6.292 
une 1| 8 147.28! 6.682 
s 8 214.76) 7.051 
9 8 2 43.66: +7.395 
r3 8 313.89 7.713 
17, 8 345-33 8.002 
21, 8 417.86 8.259 
as! 8 451.36: 8.487 
8 525.721 +8.689 





6 0.83) +8.862 


NEPTUNH, 1915. 
GREENWICH MEAN TIME. 





+19 52 26.8) +29.94/13 28.2 
19 53 47.8] 20.55/13 12.0 
IQ §5 10.9] 22.02/12 55.9 
19 56 35.7] 22.3612 39.7 
19 58 1.6 

+19 59 28.0\+21.61/12 7.3 
20 054-3, 2%-51/IZ $1.1 

219.9) 23.29/11 34.9 

3 44-4 

5 7-3] 20.47|/1r 2.6 

6 28.0) +19.86110 46.4 

7 46.0 19.14/10 30.2 

20 9 0.9! 18.31/10 14.1 

20 10 12.2! 17.36 


2011 19.6 16.32 


+20 12 22.7: +15.19 


2013 21.0! 13.98 
20 1414.4) 12.72 
2015 2.6) 11.38 
2015 45.3] 9.96 
+20 16 22.3/+ 8.50 
20 16 53.3| 7.01 
2017 18.3) 5.49 
2017 37-2| 3.94 
2017 49.8| 2.37 


+20 17 56.1 + 0.79 
2017 56.1'— 0.80 
2017 «9 2.39; 
2017 37.0: 3.98 
201717.9] 5.55 

+20 16 52.6) — 7.09 
201621.2) 8.60 
20 15 43.8) 10.09 
2015 0.5, 11.57 
20 IT4 11.3} .or 


6 0.0 
5 44.4 


5 28.9 
5 13-4 
457-9 
442.4 
427.0 


411.7 
3 56.3 
341.0 
325-7 
310.4 
255.2 
2 39-9 
224.7 
2 9.6 
154.4 


I 39.2 
I 24.1 


+20 13 16.5] —14.4 
20 1216.2! 15.72 
2011 10.8 16.99 
2010 0.3] 18.22 
20 845.1 

725.2 

6 1.0) 21.58 

4 32.7 

3 9.7 

125.2 

+19 59 46.6 

+1958 5.2 





19.40 





+20 
20 
20 
20 
20 


20.52 


22.56 
23.46 
24.28 





25.02 


25.70 





1°" .33 
23, 1r°’.a5 


ey 19, 


[Vaeh vol 


-§ 18 31.31 


xr Day. 





Noon. 


8 6 0.83] +8.861 
6 36.57] 9.005 
7 12.83) 9.138 


749-47| 9.197 
8 26.37 9.246 


9 3-39 +9.261 
8 9 40.41; 9.246 
8 1017.32] 9.203 
8 10 53.99) 9.130 
8 IT 30.31] 9.024 


co 600 Oo OO OO 








812 6.14, +8.886 
8 12 41.36] 8.715 
8 1315.83) 8.514 
8 13 49.44] 8.285 
8 1422.07) 8.029 


8 14 53.64) +7.747 


815 24.01] 7.434 
815 53.07| 7.092 
8 1620.70) 6.721 
8 16 46.81) 6.326 
8 17 11.29] +5.909 
8 17 34.06] s.473 
817 55.05] 5.016 


8 18 14.16] 4.536 
4.037 


8 18 46.43] +3.s19 
8 18 59.45] 2.988 
819 10.32) 2.447 
8 19 19.02] 1.900 
8 1925.52] 1.344 


8 19 29.78] +0.782 
8 19 31.77) +0.214 
8 IQ 31.50; —0.353 


8 IQ 28.96 O.g1r 
819 24.21] 1.463 
8 19 17.27| —2.005 
819 8.19) 2.535 
818 §7-Ol| 3.051 
8 18 43.81] 3.548 
8 18 28.66 4.0323 
8 18 11.66] —4.473 
817 52.92] 4.891 
8 17 32.57| 5.278 
817 10.74, 5.632 
8 16.47.57! 5.948 


8 16 23.21| —6.239 


; Declination. 















f 
: Day.{ian Pas- 





Noon. 





1g 5621.2 
19 $4 35-0 
19 52 40.9 
TQ 50 57-4 





































23.66/21 18.0 
22.67/21 2.7 
21.58/20 47.4 
20.38/20 32.1 
—19.10|20 16.8 
17.77/20 I.5 
16.35/19 46.1 
14.84/19 30.6 
13.23/19 15.2 


9.84/18 44.2 
1917 18.1] 8.08/18 28.6 
19 1649.3| 6.28/18 13.1 
19 1627.9) 4.45/17 57.4 








+19 16 55.5] + 6.68.16 22.9 
19 17 25.7| 8.45/16 7.0 
1918 3.0) 10.17/15 §1.1 
TQ 18 47.0] 11.81/15 35.1 
19 19 37-4| 13.39/T§ 19.2 

+IQ 20 34.0 sratslrs 3.1 
19 21 36.2 a 47.1 

17.5014 31.0 

18.65/14 14.9 

19.68/13 58.8 


+19 26 33.4] +20.58|13 42.7 


16.24 


815 57-79] 6.471 | +19 27 57.3] +21-35)13 26.5 





Greatest horizontal parallax, January 19, 0’’.30 
horizontal parallax, July 


23, 0.28 
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Jan. 


Feb. 
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HELIOCENTRIC CO-ORDINATES, 1915. 


MERCURY. 


GREENWICH MEAN NOON. 


Heliocentric 
Longitude, Daily | Reduction 
ean Equinox| Motion. | to Orbit. 
e é i e ¢ a é on 
272 18 49.5 | 2 48 49.6 [+12 52.3 
275 821.0] 2 so1s.s | 12 48.3 
277 59 25.0| 2 sx 54.6 | 12 36.7 
280 52 14.8] 2 53 47-4 | 12 17.4 
283 47 4.4| 2 55 54-2 | II 50.3 
286 44 7.8| 2 58 15.2 [+II 15.4 
289 43 39-8| 3 0 s1-2 | 10 32.8 
292 45 55-5] 3 342-7} 9 42-5 
295 §110.7| 3 650.3] 8 44.7 
298 59 41.8} 3 1014.6] 7 39-7 
302 11 45.8] 3 13 56-3 |+ 6 27.9 
305 27 40.4| 3 17 56.0 5 9-7 
308 47 44.0| 3 22 14.4] 3 45.7 
312 12 1§.6| 3 26 52.2] 2 16.8 
315 41 35.1 | 3 3t so-x [+ 0 43.8 
319 16 2.9| 3 37 9.0 |— O 52.2 
322 §6 0.3| 342.494] 2 29.7 
326 41 49.0] 348 5t-7| 4 7-3 
330 33 51.0] 3 55 16.3 5 43-2 
334 32 29.0} 4 2 3-4] 7 15-3 
338 38 5.4] 4 9 13-1 |- 8 41.5 
342 SI 2.5] 4 16 44.8 9 59.2 
347 11 42.0| 4 2437-8] Ir 5.8 
351 40 24.8] 4 32 so.9 | 12 58.6 
356 17 29.8 | 4 41 92.0 | 12 34.7 
I 313-9] 450 8-5 |-I2 51.4 
5 57 50-9] 459 7.0] 12 46.4 
Ir 130.5] 5 813.0| 12 17.8 
16 1417.7 | 5 17 21.0} II 24.2 
aI 3611.1] 5 26 24.4 | 10 5.3 
a7 7 2.3) 535 15-3 |- 8 22.1 
32 46 34.5] 5 43 44-9 6 16.8 
38 34 21.7] s st 43-5] 3 53-1 
4429 47.7| 5 s9 0-7 |- I 16.4 
50 32 §.7| 6 5 25.8 |+ I 26.7 
56 40 18.4] 6 10 48.3 |+ 4 8.4 
62 53 18.3 | 6 14 58.6 | 6 40.5 
69 9 49.0| 617 48.6] 8 54.8 
75 28 26.8| 6 19 12.0 | 10 43.8 
81 47 43.1] 619 5.1 | 12 1.7 
88 6 6.9| 6 17 27-3 [+12 44.4 
94 22 8.1 | 6 14 20.7 | 12 50.1 
100 34 20.2} 6 9 50.3 | 12 19.7 
106 41 23.1] 6 4 3-7| Ir 16.0 
112 42 §.4| §5710.7| 9 43.6 
118 35 26.0] 5 49 22.2 |+ 7 48.4 
124 20 35.11] 5 40 49-6 |+ 5 37.0 


Heliocentric 
Latitude. 


e c 6 


—4 57 48.5 
512 3.2 
5 25 39-2 
5 38 34.3 
5 5045.8 

-6 211.0 
6 12 47.0 
6 22 30.4 
6 31 17.4 
6 39 4.0 

—6 45 45-9 
6 51 18.1 
6 55 35:4 
6 58 31.9 
7 0 1.3 

-6 59 57.0 
6 58 11.8 
6 54 38.0 
649 7.6 
6 4I 32.1 

—6 31 42.9 
6 19 31.4 
6 449.1 
5 47 27.9 

» 527 20.6 

—§ 421.4 
4 38 26.3 
4 933-7 
3 37 45-1 
3 3 61 

—2 25 46.9 
146 2.8 
I 414.9 

—O 20 50.2 

+0 23 38.8 

+1 8 34.6 
I 53 15.8 
2 36 58.9 
319 0.2 
3 58 37-6 

+4 35 13-1 
5 8 14.3 
5 37 16.0 
6 2 0.6 
6 22 18.5 


+6 38 7.8 


+6 49 33-1 
[Eph 5) 


9 
8 
7 
—- 6 
4 
3 
2 
° 


+ 


oA a ww O 
we 
° 
~ 


+ 
o 6 mo 
» oA ww O 
ws % 
” a 
a w 


weweowoe 
aw dn & 


+38 


+44 


+34 


+13 
+9 16.4 





9-635 7705 
9-631 4272 
9-626 8183 


9-621 9473 
9.616 8181 


9.611 4367 
9-605 8107 
9-599 9502 
9-593 8680 
9-587 5798 
9.581 1055 
9-574 4691 
9.567 6996 
9.560 8313 
9-553 9048 
9-546 9674 
9-540 0737 
9-533 2852 
9.526 6707 
9-520 3060 
9-514 2724 
9.508 6556 
9-503 $433 
9-499 0229 
9-495 1773 
9.492 0820 
9.489 8012 
9.488 3840 
9.487 8619 
9.488 2467 
9.489 5296 
9.491 6822 
9.494 6578 
9-498 3943 
9.502 8177 
9.507 8458 
9-513 3918 





0.158 6808 
0.158 4642 
0.158 0757 
0.157 5128 
0.156 7721 


0.155 8497 
0.154 741K 
0.153 44IIr 
0.151 9434 
0.150 241k 


0.148 3270 
0.146 1918 
0.143 8261 
0.141 2199 
0.138 3611 


0.135 2372 
0.131 8342 
0.128 1371 
0.124 1295 
0.119 7939 
0.115 I113 
0.110 0617 
0.104 6237 
0.098 7747 
0.092 4921 
0.085 7522 
0.078 5314 
0.070 8070 
0.062 5574 
0.053 7633 


0.044 4094 
0.034 4854 
0.023 9872 
0.012 9197 
0.001 2983 
9-989 1509 
9.976 5200 
9.963 4646 
9-950 0616 
9.936 4072 
9.922 6162 
9-908 8231 
9-895 1799 
9.881 8525 
9.869 0182 


9-856 8597 
9-845 5587 





At Interms 
diate Det 


0.158 595 
0.158 292 
0.157 816 
0.157 16 
0.156 33% 
0-155 519 
0.154 15 
0.152 71 
O.15r 118 
0.149 31 
©.147 257 
0.145 O38 
0.142 553 
0.139 83 
0.136 83% 


0.133 S718 
0.130 0234 
0.126 173 

0.122 003§ 
O.IX7 4973 
0.132 6337 
0.107 3928 
O.IOI 75% 
0.095 689 

0.089 1808 
0.082 2024 
0.074 7335 
0.066 749 

0.058 2295 
0.049 157! 
0.039 5191 
0.029 3080 
0.018 5239 
0.007 1768 
9-995 2880 
9.982 8926 
9-970 A410 
9-956 S010 
9-943 2591 
9.929 5208 
9.915 7108 
9-901 9727 
9.888 4658 
9.875 3624 
9.862 8430 
9.851 Ogog 
9.840 2844 





Yate. 


b. 15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

ar. 1 


00 O-3 Aw & Ww Ww 


-—- 
om" 


13 
14 
15 
16 
17 
18 
19 
20 
ai 


22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
Apr. 1 


HELIOCENTRIC CO-ORDINATES, 1915. 
MERCURY. 


e t oe 


1x8 35 26.0 
124 20 35.1 
129 56 54.4 
135 23 §7-° 
140 41 26.6 


145 49 16.2 
150 47 27.2 
155 36 7.7 
160 15 31.4 
164 45 56.3 
169 7 43-4 
173 21 16.3 
177 26 59.8 
181 25 19.6 
185 16 41.5 
189 1 31.3 
192 40 14.4 
196 13 15.6 


199 40 58.8 


203 3 47-0 
206 22 2.5 
209 36 6.5 
212 46 19.1 
215 52 59.8 
218 56 27.0 
221 56 58.5 
224 54 51.1 


227 50 20.9 


230 43 43.6 


233 35 14.1 
23625 6.7 
239 13 35-3 
242 0 53.6 
244 47 14.6 
247 32 51.3 
250 17 56.2 
253 241.9 
255 47 20.5 
258 32 4.3 
26117 5.6 
264 2 36.6 
266 48 49.5 
269 35 56.8 
272 24 11.0 
275 13 45-1 
278 452.0 
280 57 45.2 


5 49 22.2 
5 40 49.6 
5 3% 44-5 
§ 22 18.0 
§ 12 40.1 


5 2 59.6 
4 53 24.0 
4 43 59-5 
4 34 $1.0 
426 2.3 


4 17 36.0 
4 9 34.0 
4 157-3 
3 54 46.5 
3.48 1.5 


§ 4% 42.2 
3 35 48.0 
3 30 18.2 
3 25 11.9 
3 20 28.2 
3 16 6.3 
312 5.0 
3 § 23.5 
3 $ 0.9 
3 2 56.4 


259 9.2 
2 56 38.6 
a 54 23.8 
2 52 24.2 
2 50 39.3 


249 8.3 
247 $2.2 
2 46 47.4 
2 45 56.7 
245 18.7 


2 44 $3-2 
2 44 40.0 
2 44 39-2 
3 44 50-5 
2 45 14.2 
2 45 49-9 
a 46 38.0 
2 47 38.6 
2 48 52.0 
2 50 18.3 
2 5r 57.8 
2 $3 59-9 


GREENWICH MEAN NOON. 


oO Cn An 


p Co) 
Io 
II 
II 


+12 
12 
12 
I2 
12 


+12 
+12 


13-9 
31.9 
48.1 

1.9 
12.7 
20.1 
23-5 
22.4 
16.5 

5:3 
48.5 
25-7 
56.7 
21.0 
38.6 
49.1 
52-3 
48.0 
36.2 
16.7 


+6 38 7.8 
6 49 33-1 
6 56 44.7 
6 59 57-3 
6 59 28.3 


+6 55 37-4 
6 48 44.9 
6 39 11.2 
6 27 16.1 
6 13 18.5 


+5 57 35.8 
5 40 24.1 
5 21 §7-7 
§ 229.8 
442 11.7 

+4 21 13.6 
3 59 44-5 
3 37 §2-9 
3 15 42.9 
2 §3 23.0 

+2 30 57.2 
2 8 30.0 
146 5.1 
I 23 45-7 
I 1 34-5 

+0 39 34.0 

+0 17 46.3 

Oo 3 46.9 
025 3.8 
046 3.1 


I 6 43.5 
127 3-7 
147 2.7 
2 6 39.4 
225 52.7 

—2 44 41.5 
3 3 49 
321 1.8 
3 38 31.0 
3 55 31-3 


~412 1.3 
427 59-7 
4 43 24.9 
4 58 15.3 
5 12 28.9 


-5 206 3.7 


—5 38 57.4 
[Eph 1s] 


Motion. 


+13 


+r 


~ $3 


10 


2 


—16 


—-16 
15 
TS 
14 
13 


36.1% 
16.4 

9-4 
18.7 
13-3 
25.2 
16.4 
47.6 
59-4 
52.9 


29.7 
51.3 
$9.2 
54-9 
39-7 
15.0 
42.0 

1.8 
15.4 
23.6 
27.1 
26.6 
22.6 
18.7 

6.2 


54-4 
40.6 
25.2 

8.3 


5° oO 


30-5 
9.8 
48.0 
25.2 
1.2 


36.3 
10.3 
43.2 
15.0 
48-4 
14-4 
42.% 

8.1 
32-3 
$4-5 
14.6 
32-3 


Logarithm of 
Radius Vec- 
tor. 


9-507 8458 
9-513 3918 
9-519 3678 
9-525 6877 
9-532 2693 
9-539 0361 
9-545 9181 
9-552 8524 
9-559 7837 
9.566 6636 
9-573 4505 
9.580 1091 
9-586 6097 
9-592 9274 
9-599 0420 
9.604 937% 
9.610 5994 
9.616 0185 
9.621 1864 
9.626 0969 
9.630 7456 
9-635 1293 
9.639 2460 
9-643 0945 
9-646 6743 
9-649 9854 
9.653 0280 
9.655 8029 
9.658 3110 
9.660 5532 


9-662 5305 
9.664 2439 
9.665 6944 
9.666 8829 
9.667 8099 
9.668 4761 
9.668 8821 
9.669 0280 
9-668 9139 
9-668 5397 


9-667 9053 
9.667 oror 


9.665 8536 
9.664 4352 
9.662 7540 
9.660 8091 
9-658 5993 


179 


Logarithm of Distance from 
Earth— 


At Interme- 


diate Date. 


9-851 ogog 
9.840 2844 
9.830 5888 
9.822 1487 
9.815 0808 


9.809 4673 
9.805 3517 
9.802 7381 
9.801 5923 
9.801 8463 
9.803 4048 
9.806 1522 
9-809 9598 
9.814 6930 
9.820 2177 


9-826 4039 
9.833 1314 
9.840 2895 
9.847 7796 
9-855 5146 
9.863 4200 
9.871 4322 
9.879 4970 
9.887 5696 
9.895 6134 
9-903 5987 
9.911 5018 
9-919 3036 
9-926 9895 
9-934 5486 
9-941 9730 
9-949 2567 
9-956 3962 
9.963 3892 
9-970 2350 


9-976 9337 
9-983 4863 
9.989 8941 
9-996 1592 
0.002 2837 
0.008 2699 
0.014 1202 
0.019 8370 
0.025 4226 
0.030 8790 
0.036 2081 
0.041 4113 
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Date. 





Apr. 


00 ON AH & WwW DW HH 


a a re ~ | 
oO On A HN & WH WH 


aI 
22 
23 
24 
25 


ww BHD WY 
oOo CON AO 


ww 
0 


> Ww BD 


0m ON A MN 


= 


12 
13 
14 
5 
16 
17 


HELIOCENTRIC CO-ORDINATES, 1915. 


MERCURY. 
GREENWICH MEAN NOON. 


Heliocentric 
Longitude, 


Daily 


Mean Equinox| Motion. 


of Date. 


278 452.0 
280 57 45.2 
283 52 38.5 
286 49 46.1 
289 49 22.7 
292 SI 43-4 
295 57 4-5 
299 5 41.3 
302 27 51-9 
395 33 53-5 
308 54 4.6 
312 18 44.4 
31§ 48 12.7 
319 22 50.0 
323 2 57-4 
326 48 56.8 
330 41 10.2 
334 40 O.F 
338 45 49.1 
342 58 59.5 
347 19 53-0 
351 48 50.3 
356 26 10.4 
I 12 10.0 

6 7 2.9 
Ir 10 58.7 
1624 2.0 
21 46 11.5 
2717 18.4 
3257 5-7 


| 3845 7.0 


44 40 46.0 
5° 43 15-5 
56 51 37.8 
63 445.2 
6g 21 21.1 


75 40 1.5 
8x 59 17.7 
88 17 38.7 
94 33 34-5 
100 45 38.7 
106 52 31.4 
112 53 1.6 
118 46 8.5 
124 31 2.5 


130 7 5.8 
135 33 51.8 


e é‘ oe 
a sx 57.8 
2 53 59-9 
255 58.0 
a 58 19.6 
3 © 56.1 


3 3 48.1 
3 6 56.2 
3 10 21.0 
$ 14 §-2 
3 18 3.2 
3 22 32.3 
3.327 9.7 
$3 31 59-3 
3 37 18.8 
3 42 59.8 


349 3.7 
3 5S 27-9 
4 235.7 
4 9 26.0 
4 16 58.4 


4 34 §3.% 
433 $-7 
4 4% 37-3 
4 50 24.3 
4 59 23.0 


gs 8 29.2 
$ %7 37-2 
$ 26 40.3 
$ $5 39-7 
§ 43 S9:5 


§ St 57-1 
$ $9 18.9 
6 5 36.3 
6 30 56.9 
615 5.2% 


6 17 52.6 
6 19 13.4 
619 3.8 
6 17 23.2 
6 14 14.0 


6 9 41.2 
6 3 52.4 
S$ 56 57-7 
$49 7.8 
$ 40 34.1 


§ 31 28.2 


Reduction] Heliocentric 





I 
| 
' 


| 


+ 


é oe 
+12 36.2 
12 16.7 
II 49.3 
IX 14.2 
IO 31.3 


+ 9 40.8 
8 42.8 
7 37-6 
6 25.6 
§ 7.2 
+ 3 43-1 
2 14.0 
+ 0 40.9 


~ 0 §5.1 


2 32.7 
— 4 10.3 
5 46.1 
7 18.1 
8 44.0 
Io 1.4 
7.6 
59-9 
35-5 
51.6 
45-9 
16.5 
22.2 
2.6 
8 18.7 
12.7 


— 3 48.6 
- I 11.6 
+ I 31.6 
4 13.2 
6 44.8 
+ 8 58.5 
10 46.7 
I2 3.5 
I2 45.1 
I2 49.7 
+12 18.3 
II 13.6 
9 40.5 
7 44-7 
5 32.8 
+ 3 11.6 


$32 t.2 ;+ O 47.3 


—§ 26 3.7 
5 38 57-4 
552 7:5 
6 2 31.3 
613 5.7 

—6 32 47.4 
6 31 32.6 
6 39 17-3 
6 45 57-1 
6 51 27.1 

—6 55 41.9 
6 58 35.8 
7 0 2.6 
6 59 55-4 
658 7.0 

—6 54 29.8 
6 48 55.7 
6 41 16.3 
6 31 22.9 
619 7.0 


-6 420.0 
5 46 53-9 
5 26 41.5 
5 337-1 
4 37 30.7 

—4 8 38.7 
3 36 44.9 
3 2 1.0 
2 24 37.2 
I 44 49.0 

-I 257.8 

—O I9 30.7 

+0 24 59-7 
I 9 55.6 
I $4 35-7 

+2 38 16.4 
3 20 13.9 
3 59 46.4 
4 36 16.0 
5 9 10.4 

+5 38 4.5 
6 241.1 
6 22 51.0 
6 38 32.3 
6 49 49.8 

+6 56 54.0 

+6 59 59.6 

[Eph rs) 


Daily 
Motion. 


. + + | 1 
GRaoaeae »wnoone a anowe 8 8 


+16 
18 
az 


27 
+30 


36 
38 


+42 


ae a es 


+43 
40 
38 
34 
30 
+26 
23 
17 


+ § 
+f 


14.6 
33-3 
47-4 
59.6 

8.6 


14.1 
15.7 
13.0 

$.7 
53-3 
35-3 
¥z.4 
41.0 
56.5 
41.5 
34-3 
35-4 
45.0 

3.3 
g0.0 


$.3 
48.2 
$7.6 
31.9 
29.2 
26.5 
20.2 

6.2 
39.3 
$3-7 
44.1 

4.6 
49-7 
58.1 
17-7 
56.3 
51.8 

7.0 
46.8 
$7-7 
47-5 
24.2 
$5-4 
28.1 

8.9 


2.2 


12.0 


Logarithm of 
Radius Vee 
tor. 


9.660 8091 
9-658 5993 
9-656 1237 
9-653 3814 
9-650 3714 
9.647 0931 
9-643 5462 
9-639 7306 
9-635 6466 
9-631 2953 
9.626 6788 
9.621 8001 
9-616 6634 


9-611 2745 
9-605 6413 


9-599 7740 
9-593 6854 
9.587 3914 
9.580 9119 
9-574 2712 
9-567 4982 
9.560 6275 
9-553 9999 
9-546 7630 
9-539 8714 
9-533 0868 
9.526 4784 
9.§20 1221 
9-514 0994 
9.508 4961 
9-503 4000 
9.498 8982 
9-495 0735 
9.492 OOol3 
9.489 7453 
9-488 3542 
9-487 8588 
9-488 2703 
9-489 5794 
9-491 7572 
9-494 7563 
9.498 5142 
9.502 9566 
9.508 0012 
9-513 5613 
9-519 5488 
9-525 8777 





0.033 5594 
0.038 8253 
0.043 9661 
0.048 9826 
0.053 8756 


0.058 6452 
0.063 2911 
0.067 8125 
0.072 2079 
0.076 4753 
0.080 6125 
0.084 6148 
0.088 4790 
0.092 1996 
0.095 7793 
0.099 1837 
0.102 4318 
0.105 5048 
0.108 3917 
0.111 0803 


0.113 5569 
0.115 8062 


0.117 8115 


0.119 5548 


0.121 0167 


0.122 1763 
0.123 O1Ig 
0.123 5007 
0.123 6197 
0.123 3462 


0.122 6583 
O.12¥ 5347 
0.119 9569 
0.117 gog2 
0.115 3790 


0.112 3579 
0.108 8423 
0.104 8333 
0.100 3369 
0.095 3640 
0.089 9293 
0.084 0509 
0.077 7597 
0.071 0526 
0.063 9815 
0.056 5636 
0.048 8253 


0.070 o2t 
0.074 3571 
0.078 sta 
0.082 630 





O.114 71M 
0.116 8404 
0.118 7171 
0.120 3221 
0.121 636 


0.122 636c 
0.123 3011 
0.123 6078 
0.123 5334 
0.123 0554 
0.122 1§22 
0.120 8036 
0.118 9927 
0.116 7050 
0.113 930% 
0.110 662¢ 
0.106 8g 
0.102 6454 
0.097 9004 
0.092 7033 
0.087 0443 
0.080 9520 
0.074 4499 
0.067 5620 
0.060 3142 
0.052 7329 
0.044 8440 


HELIOCENTRIC CO-ORDINATES, 


MERCURY. 
GREENWICH MEAN NOON. 


































Heliocentric 
Latitude. 


Reduction 
to Orbit. 


+6 56 54.0 
6 59 59.6 
6 59 24.2 
6 55 27-5 
6 48 29.8 

+6 38 51.5 
6 26 52.5 
6 12 51.4 
557 5-7 
5 39 51-4 

+5 21 23.0 
5 153-3 
4 41 33.8 
4 20 34.7 
359 4-7 


+3 37 11.5 


















130 7 5.8) 5 31 28.2 
135 33 51.8) 5 22 1.2 
140 5X 4.4] § 12 23.0 
145 §8 37-0| 5 2 42.5 
1590 56 31.0 | 453 7-5 


195 44 54-9 | 4 43 43.0 
16024 2.4] 4 3435-1 
164 54 11.6 | 4 35 47.0 
169 15 43.8 | 4 17 21-4 
173 29 2.51 4 9 20.2 


177 34 32-5| 4 % 44-3 
181 32 39.6] 3 54 34.2 
185 23 49.5| 3 47 49.9 
189 8 28.0| 3 4: 31.4 
192 47 9.7] 3 35 38.0 


196 19 52.1 | 3 30 8.8 


































































3 


































































ane 31 199 47 26.2 325 3.2 315 2.0 
24203 10 6.1] 3 20 20.2 2 52 41.8 
3] 206 28 13.8| 3 15 58.8 2 30 15.9 
4209 42 10.6] 3 12 58.1 2 7 48.7 
§ 212 52 16.6] s 8 17.2 +1 45 23.9 
6] 215 58 51-3| 3 45.2 I 23 4.6 
71219 213.1| 3 1 51.3 I 0 53.7 
8] 222 2 39.6] 3 s9 4.6 © 38 53.5 
94225 027.7] 2 56 34.4 +017 6.2 
101 227 55 53-6| 2 54 20.0 —O 426.5 
11 § 230 49 12.7 | 2 52 20.8 025 42.9 
12 1 233 40 40.0 | 2 so 36.3 © 46 41.7 
13 |. 236 30 29.9 | 2 49 5.9 I 721.5 
141239 18 56.3 | 2 47 49.2 127 41.1 
15242 612.7 | 2 46 45.8 —I 47 39-4 
16 1244 52 32.2 | 2 45 55-4 2 715.3 
171247 38 7.7| 2 45 17.8 2 26 27.9 
18 | 250 23 11.9 | 2 44 52.7 2 45 16.0 
191253 757-2| 2 4439-9 3 338.6 
201255 52 35.8 | 2 44 39.4 —3 21 34.6 
21 § 258 37 20.0 | 2 44 51.2 339 2.9 
22 | 261 22 22.0| 2 45 15.0 356 2.3 
231264 7 54.1 | 2 45 51.2 412 31.4 
241266 54 8.5 2 46 39.7 428 28.8 
25 1 269 41 17.6 | 2 43 40.7 —4 43 53.0 
26 1272 29 34.1 | 2 48 54.5 458 42.3 
27 1275 19 10.8 | 2 so a1. 5 12 54.7 
28 | 278 10 20.7 | 2 52 1.0 5 26 28.2 
291281 317.3| 2 53 54.6 5 39 20.6 
30% 283 58 14.5 | 2 56 2.2 —§ §1 29.3 

July 19286 55 26.4 | 2 58 24.2 [+11 13.01 -6 251.6 


{Eph 15) 





9-525 8777 
9.532 4660 
9-539 2373 
9.546 1218 


9-553 957° 


9-580 3033 
9-586 7988 
9-593 1109 
9-599 2193 
9.605 1077 
9.610 7630 
9.616 1748 
9-621 3351 
9.626 2380 
9-630 8789 
9-635 2548 
9-639 3637 
9-643 2043 
9-646 7762 
9-650 0794 
9-653 1140 
9-655 8809 
9-658 3811 
9.660 6155 


9.660 7455 
9-658 5275 
9.656 0438 
9-653 2935 J 9-763 0703 


1915. 181 


Logarithm of Distance from 
Earth— 





At Interme- 
diate Date. 





At Date. 







0.056 5636 
0.048 8253 
0.040 7923 
0.032 4901 
0.023 9433 
0.01§ 1753 
0.006 2086 
9-997 0644 
9-987 7630 
9-978 3239 
9.968 7658 
9-959 1066 
9-949 3642 
9-939 5560 
9-929 7001 
9-919 8140 
9.909 9162 
9.goo 0260 
9.890 1637 
9.880 3509 
9-870 6108 
9.860 9684 
9.851 4509 
9-842 0879 
9.832 g112 


9-823 9554 
9.815 2578 
9.806 8587 
9.753 8008 
9-791 1295 
9.783 8926 
9-777 £397 
9.770 9218 
9-765 2899 
9-760 2948 
9-755 9859 
9-752 4103 
9-749 6106 
9-747 6243 
9.746 4831 
9-746 2111 
9-746 8238 
9-748 3279 
9.750 7208 
9-753 99°5 
9-758 1167 


0.052 7329 
0.044 8440 
0.036 6733 
0.028 2458 
0.019 5855 
0.010 7154 
0.001 6574 
9-992 4321 
9.983 0595 
9-973 5586 
9-963 9477 
9-954 2447 
9-944 4672 
9-934 6329 
9-924 7597 
9.914 8654 
9.904 9689 
9.895 ogoo 
9.885 2497 
9.875 4702 
9.865 7758 
9.856 1922 
9-846 7482 
9-837 4741 
9-828 4035 
9-819 5718 
9.811 0183 
9.802 7843 
9-794 9139 
9-787 4537 
9.780 4525 
9.773 9607 
9.768 0294 
9.762 7096 
9-758 0515 
9-754 1037 
9-750 QIIO 
9.748 5136 
9-746 9464 
9-746 2373 
9.746 4062 
9-747 4644 
9-749 4138 
9.752 2471 
9-755 9482 
9.760 4921 
9-765 8464 


ye 






















































182 HELIOCENTRIC CO-ORDINATES, 1915. 


MERCURY. 
. GREENWICH MEAN NOON. 





Daily Reduction J Heliocentric 
ean hen ae Motion. to Orbit. Latitude. 












At Date. I 
I a 58 24.4 |+1X 13.0] -6 2 51.6 9-763 0703 | 9.765 846 
2 3 1 rz] 10 29.9§ 613 24.4 9.768 8154 = 9-771 972 
31292 57 33-8] 3 353-6] 9 39.1] 523 4.4 9-775 3104 | 9-778 824 
41296 3 0.3]3 7 22}| 8 40.9] 631 47.9 9.782 5081 | 9.786 35 
5 | 299 11 43-6] 3 1027.4] 7 35-5] 6 39 30.7 9-790 3577 | 9-794 516 
6 1 302 24 0.9| 3 14 10.1 |+ 6 23.3 | 6 46 8.4 9-798 8061 ¢ : 9-803 - 
71395 40 9.9] 3 1810.9] 5 4.79 6 51 36.1 9-807 7987 | 9.812 454 
81309 029.0| 3 22 304] 3 4049 655 48.5 9.817 2806 ; 9.822 187 
94312 25 17.3] 327,94] 2 11.29 6 58 39.8 9-827 1971 | 9.832 30! 
109 315 54 54.6| 332 8.7 /+ 0 38.0] 7 0 3.8 9-616 5028 | 9.837 4948 | 9-842 ra 


9-611 1063 
9.605 4658 
9-599 5915 
9-593 4963 
9-587 1963 
9.580 7115 
9.574 0661 
9-567 2895 
9-560 4164 
9-553 4377 


9.546 5512 
9.539 6618 
9.532 8815 
9-526 2797 
9-519 9323 
9.§13 9211 
9.508 3319 
9.503 2526 
9.498 7702 
9-494 9675 
9-491 9193 
9.489 6888 
9.488 3245 
9.487 8568 
9.488 2960 
9.489 6322 
9-491 8358 
9.494 8592 
9-498 6393 
9.503 1016 
9.508 1634 
9-513 7378 
9-519 7370 
9.526 0750 
9.532 6700 
9-539 4460 
9-546 3330 


II | 319 29 41.6, 3 37 28.9 |— 0 58.1 I —6 59 53.6 
121323 9 59-5| 3 43 10-5] 2 35.7] 658 2.0 


3 9.848 1212 | 9.853 s41( 
3 

131326 56 9.9] 349 14.0) 4 13.2] 6 54 21.3 
3 
4 


9.859 0261 | 9.864 5671 
9.870 1612 | 9.875 S00! 
9-881 4804 | 9.887 194 
9-892 9385 | 9.898 7 
9-904 4940 | 9.910 29 
9-916 1057 | 9.921 
9-927 7341 | 9-933 542 
9-939 3411 | 9.945 : 








14 | 330 48 35.0] 3 ss 40.0] 5 49.0] 6 48 43.5 
15 | 334 47 37-4 228.6) 7 20.84 641 o.1 


16 | 338 53 39-6] 4 939-5 |— 8 46.5 | 631 2.5 
171343 7 3-8] 417 12.5 | 10 3.6] 6 18 42.0 
181347 2811.7/ 425 68/ Ir 9.5] 6 3 50.2 
19 1351 57 24.1 | 433 28.0 | 12 1.3 § 46 19.1 
20 | 356 34 59.8| 4 41 53-2 | 12 36.3 7 5 26 1.6 
21 I 2115.5] 4 s0 40.7 |-12 51.8] -5 2 51.9 
22 6 16 24.8] 459 39-8 | 12 45.4] 4 36 46.0 
23 I1 2037.3] s 846.0] 12 15.2 4 7 42.6 
24] 16 33 57-4| s 1753-8 | II 20.3} 3 35 43-5 
25] 21 56 23.4} 5 26 56.7 | 9 59-79 3 054.4 
26] 27 27 46.5 | s 35 46.6 |— 8 15.1 | —2 23 25.9 
271 33 749-4| saat4a-7| 6 8.59 1 43 33-7 
3 
I 
I 










9-950 8892 | 9.956 6 

9.962 3414 | 9.968 o208 
9-973 6613 | 9.979 2607 
9-984 8124 | 9.990 3134 
9-995 7586 | 0.001 1436 
0.006 4639 | o.011 7143 









0.016 8920 | 0.021 ggI0 
0.027 0074 | 0.031 9369 
0.036 7753 | 0.041 5184 
0.046 1623 | 0.050 7030 
0.055 1367 | 0.059 450 


0.063 6693, 0.067 7619 
0.071 7348 | 0.075 5854 
0.079 3115 | 0.082 g111 
0.086 3826 | 0.089 7246 
0.092 9362 | 0.096 0167 
0.098 9659 | o. ror 7838 
0.104 4707 | 0.107 0274 
0.109 4550 | 0.111 7546 
0.113 9277 | 0.115 9762 
O.117 goal | 0.119 7074 


0.121 3946 | 0.122 9663 
0.124 4250 | 0.125 7735 
0.127 0146 | 0.128 3511 


0.129 1859 | 0.130 1219 
0.130 Q62I | 0.131 7093 
0.132 3665 | 0.132 9305 
0.133 4221 | 0.133 8259 






28f 3856 5.4] 5 52 11.2 43-94 I I 39.1 
29] 4451 57-71 s so 25.6 |- 6.6 } -o 18 9.5 
3098 50 54 38.9| 6 5 47.2 36.6 | +o 26 22.2 
319 57 311.0] Orr 5.7 |+ 4 18.0 f +1 11 18.3 
63 16 26.0| 6x3 11.5 | 6 49.2] 1 55 57.3 

9 

° 







Aug. 





69 33. 7-1, 6 17 56.5 2.2 2 39 35.5 






75 §I 50.1 | 6 19 14.6 | ITO 49.5 3 21 29.2 






8211 6.1) 619 2.2] 12 §.3§ 4 0 56.6 






9445 14.2; 614 6.8] 12 49.3] 510 7.3 

TOO §7 10.1] 6 9 31.6 | 12 16.89 5 38 53.8 

107 3 52.3/ 6 3 40.8| If 11.2] 6 322.4 
113 4 9.8] 5 56 44.2 | 9 37.2] 623 24.0 
109118 57 2.3] s 48 52.7 [+ 7 40.8 | +6 38 57.1 
1X} 124 41 40.8| 5 4017.9] 5 28.6] 650 6.6 
12 J 13017 27.5] s3r3x.2| 3 7-29 657 3.2 
13 $135 43 56.2] 5 at 43.7 ;+ 0 42.9] 7 O 1.7 
14] 14t 051.2] 5 12 5.3 |- 1 38.7 | 6 59 19.9 
154146 8 6.0] 5 2 24.8 |— 3 52.8] +6 55 17.3 
T6PXSI 5 42.4] 452 49.6 |— 5 55.8 | +6 48 14.3 
[Eph 1s} 








I 
2 
3 
4 
5} 88 29 24.1 | 6 17 18.8 [+12 45.8 | +4 37 19.9 
6 
7 
8 
9 









pt. 1 


Oct. 


HELIOCENTRIC CO-ORDINATES, 1915. 


MERCURY. 
GREENWICH MEAN NOON. 





17] 155 53 49-1 
18 | 160 32 39.9 
19} 165 2 33.0 
20] 169 23 49.7 


211173 36 53-7 
221177 42 9.8 
23118r 40 3.6 
244185 31 1.2 
25} 189 15 28.2 
26 | 192 53 50.0 
27 1 196 26 31.3 
289 199 53 56.1 
29 | 203 16 27.3 
30 | 206 34 27.0 
3% | 209 48 16.4 
212 58 15.6 
21216 444.1 
34219 8 0.2 
44222 8 21.6 
§)225 6 5.1 
6} 228 1 26.8 
7 | 23° 54 42.3 
89 233 46 6.4 
9 f 236 35 53-5 
TO § 239 24 17.5 
IL | 242 1% 31.9 
12 | 244 $7 49-9 
13 | 247 43 24.3 
14 | 250 28 27.7 
1§ | 253 13 12.5 
16 | 255 §7 51.1 
17 | 258 42 35.7 
18} 261 27 38.4 
19 | 264 13 11.6 
20 | 266 59 27.5 
a1 | 269 46 38.5 
22 1372 34 57-3 
23] 275 24 36.7 
241278 15 49.7 
251281 8 49.8 
26} 284 3 50.9 
27287 1 7.3 
281290 0 53.5 
291293 3 24.9 
30] 296 8 57.3 

11299 17 47.0 


4 52 49.6 
4 43 26.0 
4 34 18.7 
4 25 3.2 
417 6.3 


49 58 
4 1 30.6 
3 $4 22-4 
3 47 38.0 
3 41% 20.3 


$ 3S 27-5 
3 329 $9.2 
3 24 $4-3 
3 20 11.9 


3 15 51.1 
3 IX §1.0 
3 8 10.7 
3 4 49-3 
3 1 45-9 
2 58 59.7 
2 56 30.0 
2 54 16.1 
259 17.4 
2 §0 33.3 
249 3:3 


2 47 47-0 
2 46 44.0 
2 45 S4-I 
245 16.8 
2 44 52.0 


2 44 39-7 
2 44 39.6 
2 44 51.6 
a 45 15-9 
245 $2.5 


2 46 41.4 
2 47 42.8 
2 48 57.0 
2 §0 24.0 
a 52 4-3 
2 $3 58.3 
256 6.3 
2 58 28.8 
3 tt 6.2 
3 3 59.2 
3 7 8.2 
§ 10 34.0 


Reduction | Heliocentric 


I 
° 
I 
2 
4 
+ § 
6 
7 
8 
9 


+10 
IO 
Ir 
It 
I2 


+12 
I2 
I2 
I2 
12 


39-4 
49-5 
52.2 
47-5 
35-2 
15.2 
47-3 

Ir 11.8 

Io 28.4 

9 37-4 
+ 8 39.0 
it 7 33-4 


+12 
Ir 





Latitude. 


+6 48 14.3 
6 38 31.4 


6 12 23.7 
5 56 35.5 
+5 39 18.3 
5 20 47.8 
5 116.4 
4 40 55-5 
419 55-3 
+3 58 24.5 
3 36 30.7 
3 14 20.8 
252 0.3 
2 29 34-3 
+207 «9.2 
I 44 42.4 
I 22 23.4 
I 012.8 
© 38 13.0 
+o 16 26.0 
-—o § 6.2 
© 26 22.1 
© 47 20.3 
I 7 59-4 
—1 28 18.3 
1 48 16.0 
2 7 51.3 
227 3.1 
2 45 50-4 
—3 412.2 
322 7.4 
3 39 34-9 
3 56 33-4 
413 1.5 
—4 28 57.9 
4 44 21.0 


459 9-T] 


5 13 20.4 
5 26 52.7 
—5 39 43-8 
5 §I §1.1 
6 311.9 
6 13 43-2 
6 23 21.5 


—6 32 3.1 


6 26 28.3 |. 


Daily 
Motion. 


- 8 





40.0 
5-9 
30.0 


52.2 


12.f 


29.6 
44.5 
56.6 

$-4 
10.6 


1r.9 


—6 39 44.0! —7 9.0 


[Eph xs) 


Logarithm of 


Radius Vec- 


9-546 3330 
9-553 2689 
9.560 1986 
9-567 0742 
9-573 8545 
9.580 5045 
9-586 9949 
9-593 3010 
9-599 4029 
9.605 2844 
9-610 9324 
9-616 3366 
9-621 4893 
9.626 3843 
9-631 0172 


9-635 3850 
9-639 4856 
9-643 3179 
9-646 8815 
9.650 1764 
9-653 2028 
9-655 9617 
9-658 4538 
9-660 6799 
9-662 6413 
9-664 3388 
9-665 7733 
9-666 9458 
9.667 8570 
9.668 5075 


9-668 8975 
9-669 0275 
9-668 8976 
9.668 5075 
9.667 8571 
9.666 9461 
9-665 7736 
9-664 3389 
9.662 6415 
9-660 6803 


9.658 4542 
9-655 9622 
9-653 2034 
9.650 1770 
9-646 8822 
9-643 3186 
9-639 4862 











0.133 4221 
0.134 1506 
0.134 5728 
0.134 7087 
0.134 5766 


0.134 1929 
0.133 5736 
0.132 7323 
0.131 6817 
0.130 4329 


0.128 gg6o 
0.127 3795 
0.125 §9I1 


0.123 6373 
0.121 5236 
0.119 2546 
0.116 8340 
0.114 2647 


O.111 5489 
0.108 6882 


0.105 6836 
0.102 5350 
0.099 2422 
0.095 8042 
0.092 2197 
0.088 4867 
0.084 6029 
0.080 5656 
0.076 3715 
0.072 OI71 


0.067 4985 
0.062 8115 


0-057 9515 
0.052 9136 
0.047 6928 
0.042 2837 
0.036 6808 
0.030 8784 
0.024 8708 
0.018 6524 


183 


Logarithm of Distance from 
Earth— 


At Interme- 


diate Date. 


0.133 8259 
0.134 3987 
0.134 6754 
0.134 6751 
0.134 4152 
0.133 9118 
0.133 1799 
0.132 2325 
0.131 O814 
0.129 7374 
0.328 2007 
0.126 5064 
0.124 6345 
0.122 6002 
0.120 4083 


0.118 0631 
0.115 5678 
0.112 9250 
0.110 1366 
0.107 2039 


0.104 1273 
0.100 9067 
0.097 5414 
0.094 0304 
0.090 3719 
0.086 5638 
0.082 6036 
0.078 4884 
0.074 2146 
0.069 7786 
0.065 1763 
0.060 4034 
0.055 455! 
0.050 3264 
0.045 O121 
0.039 5068 
0.033 8049 
0.027 9006 
0.021 7883 
0.015 4625 


0.012 2178 | 0.008 9177 
0.005 5617 | 0.002 1491 
9-998 6794 | 9.995 1522 
9-991 §671 | 9.987 9236 
9-984 2217 | 9.980 4613 
9-976 6423 | 9.972 7647 
9.968 8289 | 9.964 8354 
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Date. 
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12 
13 
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Oo ON Attn fh W DW 


ee 
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HELIOCENTRIC CO-ORDINATES, 1915. 


Heliocentric 
Longitude, 


Mean Equinox 


Date. 


299 17 47.0 
302 30 I1.2 
305 46 27.7 
309 6 54.9 
312 31 51.9 
316 1 38.6 
319 36 35.6 
323.17 4.2 
327 3 26.0 
330 56 3.2 
334 55 18.4 
339 1 34-1 
343 15 12.5 
347 36 35.4 
352 6 3.2 


356 43 55.0 
I 30 27.3 

6 25 53.6 
II 30 23.2 
16 44 0.6 


22 6 43.7 
27 38 23.5 
33 18 42.3 
39 7 13-3 
45 319-3 
51 612.5 
57 14 54-7 
63 28 17.5 
6945 3.7 
75 349.1 
82 23 4.6 
88 41 19.4 
9457 3-4 
10r 8 50.7 
107 15 21.9 
113 15 26.4 
119 8 4.1 
124 52 26.3 
130 27 55.8 
135 54 6.7 
I4I 10 43.4 
146 17 40.¢ 
ISr 14 58.5 
156 2 47.5 
160 41 21.1 
165 10 57.6 
169 31 58.5 


Daily 
Motion. 


e é ye 
3 10 34.0 
3 14 17.2 
3 18 18.6 
3 22 38.8 
3 27 18.5 


3 32 18.4 
3 37 39-3 
3 43 21.5 
3 49 25.8 
3 5S 529-4 


4 9489 
4 9 $3-4 
4 17 87.1 
4 2§ 22.0 
4 33 36.8 


442 9-8 
4 SO 57-4 
4 59 56.8 
5 9 3-3 
5 18 x1.% 


$ 27 33.6 
5 36 3.0 
$ 44 30.3 
5 52 25.6 
5 59 38.4 


6 gs 58.2 
6 rz 14.6 
6 rg 18.0 
618 o.2 
6 19 18.3 
619 0.2 
6 17 14.0 
6 x3 59-3 
6 9 213.6 
6 3 28.7 


5 56 30.2 
§S 48 37.1 
§ 40 1.2 
5 30 53.6 
§ 92 25.6 
S$ t1 47.0 
5s 2 6.6 
4 $2 31.8 
443 8.6 
434 1.7 
4 28 14.9 
4 16 50.9 


MERCURY. 


GREENWICH MEAN NOON. 


Reduction | Heliocentric Daily 


to Orbit. 


‘ oe 


+ 7 33-4 


6 20.9 
5 2.2 


3 37-7 
2 8.4 


+ © 35.0 


—-1I Ws 
2 38.7 
4 16.2 
5 51-9 

- 7 23.6 
8 49.1 
IO 5.9 
II 11.3 
12 2.6 


37-1 
51-9 
44.8 
13-9 
18.0 
— 9 56.9 
8 11.5 
6 4.3 
3 39-2 
-1 1.6 
+ I 41.7 
4 22.9 
6 53-7 
9 6.0 
10 52.4 


~—I2 
I2 
12 
12 
It 


+12 7.1 
12 46.4 
12 48.8 
12 15.2 
ir 8.6 


+ 9 33-9 
7 36.9 
§ 24-3 
3 2-7 
+ 0 38.4 
— I 43.0 
3 56.8 
5 $9-4 
7 48.0 
9 20.7 
—10 36.6 
“IT 35-3 


Latitude. 


e , oe 


-6 39 44.0 
6 46 19.6 
6 51 45.1 
6 55 55.1 
6 58 43.8 

7 0 49 
6 59 51.7 
6 57 56.9 
6 54 12.7 
6 48 31.1 


—6 40 43.7 
6 30 41.8 
6 18 16.7 
6 320.1 
5 45 43-9 

—§ 25 21.1 
5 2 5-9 
435 54-5 
4 645.6 
334 41.1 

—2 59 46.9 
2 22 13.6 
I 42 17.2 
I 019.2 

—o 16 47.1 


+0 27 46.0 
I 12 42.2 
I §7 19-9 
2 40 55.6 
3 22 45-3 

+4 2 7.5 
4 38 24.6 
51x 4.8 
5 39 43-5 
6 4 3-9 

+6 23 57.1 
6 39 21.8 
6 50 23.3 
6 57 12.3 
7 0 3.6 

+6 59 15.2 
655 6.7 
6 47 58.5 
6 38 11.0 
626 3.8 


+6 11 55.8 


+5 56 4.2 
[Eph 15} 


Motion. 


—- 7 9.0 
6 3.4 
4 48.6 
$3 30-3 
2 6.0 
— © 35.2 
+1 32.8 
2 48.2 
4 41-5 
6 43-3 
+ 8 53.3 
12.1 
39-5 
15.3 
58.4 


48.2 
42-9 
40.2 
37-3 
30.7 


rr 
t3 
16 
18 


24 
a7 
30 
33 
+36 
38 
4! 
42 


15.9 
47-9 
1.3 
50.1 
8.5 


$2.3 
54-1 
14.0 
49.8 
42.6 


+44 


SER 


$5.4 
33-3 
42.9 
31.7 

7.6 
38.6 
13.8 
8 53.1 
4 47-4 
58.3 


+37 


31.8 
5 41.7 
8 31.2 
0.6 


10.6 
“15 2.5 


—16 37.9 


Logarithm of 
Radius Vec- 
tor. 


9-639 4862 
9-635 3857 
9.631 o180 
9-626 3851 
9-621 4902 


9-616 3377 
9-610 9334 
9.605 2853 
9-599 4038 
9-593 3019 
9-586 9958 
9.580 5054 
9-573 8553 
9-567 0750 
9.560 1994 
9-553 2696 
9-546 3337 
9-539 4467 
9-532 6708 
9-526 0757 
9-519 7376 
9-513 7382 
9.508 1636 
9.§03 I0I7 
9-498 6393 
9-494 8591 
9-491 8357 
9.489 6319 
9-488 2955 
9-487 8562 
9.488 3240 
9.489 6881 
9-491 9182 
9-494 9663 
9-498 7690 
9-503 2514 
9.508 3307 
9-513 9198 
9-519 9310 
9.526 2784 
9.532 8803 
9-539 6606 
9.546 5500 
9-553 4864 
9.560 4151 
9-567 2884 
9.574 0652 


Logarithm of Distance fra 
Earth— 


At Date. 


9.968 8289 
9-960 7848 
9-952 5156 
9-944 0318 
9-935 3485 
9-926 4869 
9-917 4756 
9-908 3530 
9.899 1686 
9-889 9848 
9.880 8799 
9.871 9489 
9-863 3065 
9.855 0875 
9.847 4470 
9.840 5584 
9-834 6094 
9.829 7951 
9.826 3085 
9-824 3275 
9.824 0013 
9-825 4357 
9.828 6820 
9.833 7284 
9-840 4986 
9.848 8575 
9-858 6202 
9.869 5670 
9.881 4594 
9.894 0549 
9-907 1196 
9.920 4387 
9.933 8228 
9-947 1104 
9.960 1693 
9.972 8951 
9.985 2092 
9-997 9549 
0.008 3942 
0.019 2056 


0.029 4796 
0.039 2161 
0.048 4227 
0.057 I125 
0.065 3019 


0.073 Or00 
0.080 2570 


At Interm 
diate Date 


9-964 83! 
9-956 67; 
9-948 209 
9-939 in 
9-930 93 

9-921 907 
9-912 925 
9-903 763 
9-894 572 
9-885 417 
9-876 386 
9-867 583 
9-859 134 
9.851 184 
9-843 8071 
9-837 454 
9-832 0481 
9-827 874; 
9.825 11094 
9-823 9498 
9-824 4934 
9-826 8316 
9-830 983; 
9.836 9051 
9-844 4900 
9-853 5765 
9-863 9603 
9.875 4102 
9-887 6843 
9-900 5426 
9-913 7598 





9-953 6756 
9-966 5793 
9-979 1076 
9-991 1934 
0.002 7895 
0.013 8667 
0.024 4100 


0.034 4147 
0.043 8849 
0.052 8313 
0.061 2686 
0.069 2149. 
0.076 6898 
0.083 7142 


HELIOCENTRIC CO-ORDINATES, 1915. 





169 31 58.5 
173 44 47-5 
177 49 49-4 
181 47 29.8 
185 38 14.7 


189 22 29.9 
193 © 40.7 
196 33 11.8 
200 © 27.0 
203 22 40.4 
206 40 40.9 
209 54 22.8 
213 415.2 
216 10 37.4 
219 13 47.8 
22214 4.0 
225 Ir 42.8 
228 7 0.3 
a3I O12.1 
233 5F 33.0 
236 41 17.3 
239 29 38.9 
242 16 51.4 
245 3 7.8 
247 48 41.0 
25° 33 43-7 
253 18 28.2 
256 3 6.8 
258 47 51.8 
261 32 55.3 
264 18 29.6 
267 447.0 
269 52 0.0 
272 40 21.1 
27§ 30 3.1 
278 21 19.3 
281 14 23.0 
284 9 28.1 
287 6 48.9 
290 6 40.1 
293 9 16.9 
206 14 55.2 
299 23 51.4 
302 36 22.6 


4 16 50.9 
4 8 51.2 
4 1 16.8 
3 54 8.3 
3 47 25-7 


342 8.8 
3 35 16.9 
3 99 49.2 
3 24 45.0 
3 20 3.3 
3 IS 43-2 
3 Ir 43.8 
3 8 4.2 
S$ 4 43.3 
3 3 40.4 


a 58 54.7 
2 56 25.5 
2 $4 12.8 
2 53 13.9 
2 §0 30.3 


249 0.7 
2 47 448 
2 46 42.2 
2 48 $2.7 
2 45 35-9 


2 44 51.5 
2 44 39.5 
2 44 39-7 
2 44 52.2 
2 45 16.9 


2 48 53.8 
2 46 43.1 
2 47 44-9 
2 48 59.4 
2 50 26.9 
252 7.7 
254 2.2 
a 56 10.5 
2 58 33.5 
3 317.4 


3 4 48 
3 7 14-4 
3 10 40.8 
3 14 24.6 
3 18 26.5 


3 422 47-3 
3°27 27.6 


MERCURY. 


GREENWICH MEAN NOON. 


Reduction} Heliocentric 


to Orbit. 


—IYT 35-3 
12 17.0 
12 42.3 
12 52.1 
12 47.5 

—12 29.8 
12 0.3 
II 20.3 
IO 31.3 
9 34.6 

- 8 31.3 

7 22.9 
6 10.0 
4 54-2 
3 36.4 

— 2 17.3 

- 0 57.8 

+ © 41.2 

I 39.0 
2 55.0 

+4 8.6 
5 19.1 
6 26.1 
7 29.1 
8 27.6 

+ 9 21.2 
IO 9.5 
IO 52.2 
Ir 28.8 
II §9.2 

+12 23.0 
12 39-9 
12 49.7 
12 52.2 
12 47.3 

+12 34.7 
12 14.5 
Ir 46.4 
II 10.6 
10 27.0 


+ 9 35.8 
8 37.1 
7 31.2 
6 18.6 


4 59.6 


+ 3 35.0 
+2 = §.-5 


Latitude. 


e a oe 


+556 4.2 
5 38 44.9 
§ 20 12.3 
5 © 39.2 
4 40 17.0 

+419 15.7 
3 57 44.0 
3 35 49-7 
3 13 39-4 
2 51 18.7 

+2 28 52.6 
2 625.5 
144 0.9 
I 21 42.1 
© 59 31.8 


+0 37 32.4 
+0 15 45.9 
“© § 45-9 
027 1.3 
© 47 58.9 


—t 8 37.4 
1 28 55.7 
1 48 52.7 
2 827.2 
227 38.3 

—2 46 24.9 
3 445-9 
3 22 40.2 
340 6.8 
357 4-3 

—4 13 31-5 
4 29 26.9 
4 44 49.0 
4 59 36.0 
5 13 46.1 

—-§ 2717.2 
540 7-0 


§ §2 12.9 
6 3 32.2 


614 1.9 
—6 23 38.5 
6 32 18.3 
6 39 57.2 
6 46 30.7 
6 51 54.0 
—6 56 1.6 
—6 58 47.7 
[Eph 1s] 





Logarithm of 
ius Vec- 


9.574 0652 
9.580 7106 
9-587 1954 
9-593 4954 
9-599 5906 
9.605 4650 
9-611 1056 
9.616 so21 
9.621 6466 
9-626 5333 
9.631 1580 
9-635 5175 
9-639 6097 
9-643 4336 
9.646 9887 
9.650 2751 
9-653 2932 
9-656 0437 
9-658 5275 
9-660 7454 
9-662 6984 
9.664 3876 
9.665 8141 
9.666 9785 
9.667 8815 
9.668 5237 
9-668 9057 
9-669 0275 


9.655 8805 
9-653 1134 
9.659 0786 
9-646 7754 
9.643 2035 
9.639 3628 
9-635 2539 
9.630 8779 


9.626 2369 
9-621 3339 


185 


Logarithm of Distance from 
Earth— 


At Date. 


0.080 2570 
0.087 0640 
0.093 4522 
0-099 4423 
0.105 0543 
0.110 3075 
O.II§ 2200 
0.119 8093 


0.124 O9I2 
0.128 0807 


0.13I 7920 
0.135 2374 
0.138 4288 
0.141 3773 
0.144 0928 
0.146 5839 
0.148 8591 
0.150 9257 
0.152 7900 
0.154 4580 
0-155 9352 
0.157 2261 
0.158 3347 


0.159 2644 
0.160 or80 


0.160 5979 
0.161 0061 


0.161 2437 
0.161 3114 
0.161 2094 


0.160 9376 
0.160 4948 
0.159 8796 


0.159 OgoI 
0.158 1237 


0.156 9772 
0.155 6468 
0.154 1281 
0.152 4158 
0.150 5043 
0.148 3871 
0.146 0566 
0.143 5047 
0.140 7224 


0.137 5995 


0.134 4252 
0.130 8872 


At Interme- 


diate Date. 


0.083 7142 
0.090 3091 


0.096 4958 
0.102 2943 


0.107 7246 
0.112 8052 
0.117 5540 
0.121 9878 
0.126 1216 
0.129 9703 
0-133 $472 
0.136 8641 
0.139 9328 
0.142 7636 
0.145 3659 
0.147 7480 
0.149 9181 
0.151 8828 
0.153 6482 
0.155 2202 


0.156 6837 
0.157 8030 
0.158 8217 
0.159 6631 
0.160 5295 
0.160 8234 
0.161 1462 
0.161 2988 
0.161 2816 
0.161 0948 


0.160 7377 
0.160 2089 
0.159 5068 
0.158 6292 
0-157 5732 


0.156 3353 
0.154 9113 
0.153 2965 
0.151 4853 
0.149 4719 
0.147 2490 
0.144 8089 
0.142 1430 
0.139 2417 
0.136 0945 
0.132 6900 


0.129 O153 
- oN 
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. Feb. 





HELIOCENTRIC CO-ORDINATES, 1915. 


Heliocentric 
Longitude, 


Daily 


ean Equinox] Motion. 


of Date. 


119 14 43-4 
122 29 35.2 
125 44 30.6 
128 59 29.0 
132 14 29.8 


135 29 32-5 
138 44 36.3 
T4T §9 40.7 
145 14 45.0 
148 29 48.5 
I5t 44 50.6 
154 59 50-4 
158 14 47-4 
161 29 40.8 
164 44 29.9 
167 59 14.0 
171 13 §2.6 
174 28 24.8 
177 42 50.1 
180 57 7-9 
184 11 17.7 
187 25 18.9 
190 39 IYyt 
193 52 53.8 
197 626.7 
200 19 49.4 
203 33 («1.7 
206 46 3.3 
209 58 54.1 
213 II 33.9 
21624 2.7 
219 36 20.5 
222 48 27.4 
226 023.5 
229 12 9.0 





i 


232 23 44.0! 


23535 8.8 


238 46 23.7 | 


24I 57 29.2 
245 825.5 
248 19 13.1 
251 29 §2.5 
254 40 24.1 
257 50 48.6 
261 1 6.3 
264 11 17.9 
267 21 23.8 


| 


| 


oof 4 
1 37 24-9 
1 37 26.8 
x 37 28.4 
I 37 29.8 
I 37 39-9 


I 37 31-7 
I 37 32.2% 
I 37 32.2 
I 37 32.0 
I 37 31-4 


I 37 30-5 
I 37 29.2 
i 37 27.6 
I 37 25.6 
I 37 23.3 


I 37 20.7 
i 37 %7-7 
I 37 34-4 
I 37 10.8 
137 6.9 
137 8.8 
r 36 $8.4 
r 36 53.7 
r 36 48.9 
¥ 36 43-9 
zr 36 38.8 
r 36 33-8 
zt 36 28.2% 
r 36 23.7 
zr 36 17.2 


z 36 12.97 


1 36 6.2 


136 0.7 
335 $$-4 
I 35 S01 


135 44-9 
I 3S 39-9 
13S 35-2 
I 35 30.4 
135 25-9 


I 3S 21.7 
138 17-7 
I 3S 14.0 
I 35 10.5 
r3S 7-3 


4:4 
1.7 


I 35 
135 


VENUS. 


GREENWICH MEAN NOON. 


| 
Reduction § Heliocentric « 


to Orbit. 


0.7 

0.7 
58.4 
53-8 
47-0 
38.0 
27:0 
14.1 
59-5 
43-3 
25.8 

7-4 
47.8 
27.8 

7-4 
13.1 
33-4 
53-2 
12.4 
30.6 


47-7 
3-4 
17.5 
29-9 
40.3 
—2 48.7 
2 55.0 
2 59.1 
3 9-9 
3 5 
—a 57.8 
2 52.8 
2 45-7 
2 36.6 
2 25.5 
—2 12.6 
I 58.0 
I 42.0 
I 24.8 
rt 6.6 


“oO 47-5 
o 27.8 
-o 7.8 
+0 12.2 
© 32.1 


wud 


w & 


+ 
be 


a = O CO d 3 6 OO My —~ = B b&b 


! 
ee 


» Bb Bw & 


+o 51.6 
+I 10.4 


Latitude. 


3 , oe ' 


+2 19 49.2 
2 27 58.9 
2 35 40.2 
2 42 51.5 
2 49 31.5 

+2 55 38.8 
3 112.2 
3 610.6 
3 10 33.1 
3 14 18.8 

+3 17 27.0 
3 19 57-1 
3 21 48.7 
323 1-5 
3 23 35-2 

+3 23 29.8 
3 22 4§-3 
3 21 22.0 
3 19 20.23 
3-16 40.3 

+3 13 23.0 
3 9 28.9 
3 458.8 
2 59 53.8 
2 54 14.8 

+2 48 3.0 
2 41 19.7 
234 6.2 
2 26 23.9 
218 14.4 


+2 9 39-3 
2 © 40.3 
I §I 19.1 
I 41 37-5 
I 32 37-3 

+I 21 20.5 
I 10 49.2 
Io §.! 
© 49 10.3 
038 6.9, 

+0 26 56.9 
© 15 42.3 

+0 425.3 

-o 6523.1 
o18 7.8 

—o 29 19.8 

70 40 26.1 | 

[Eph 15] 


Daily 


+4 


wow wD & & 


+2 


~~ » ®» © 


a- # 0 0 4 3 oOo hl + 


> w@ & d 


—S 


7, eee, | 


—s 


| Motion. 


46.1 
26.6 

7-3 
12.5 
32.0 
$1.3 
10.4 
29-3 
47-9 

6.1 
23.8 
4i.t 
$7.8 


13-9 
39.3 
44.0 
58. 
1z.3 


23.7 
35-2 
45-9 
55.6 

4-4 
33.3 
19.0 
24.9 
29.7 
33-5 
36.3 
38.1 
38.8 
38.5 
37-3 


34-7 
31-4 





9-856 4717 
9-856 5193 


9-856 5758 
9.856 6410 
9.856 7148 
9-856 7970 
9.856 8871 
9-856 9849 
9-857 ogo2 
9-857 2025 
9-857 3215 
9-857 4469 


9.857 5782 
9-857 7149 
9-857 8566 
9.858 0030 
9-858 1534 
9-858 3074 
9.858 4645 
9.858 6243 
9.858 7862 
9-858 9496 
9-859 1142 
9-859 2793 
9-859 4444 
9-859 6091 
9-859 7727 
9-859 9349 
9.860 0950 
9.860 2527 
9-860 4074 
9.860 5586 
9.860 7059 
9.860 8489 
9.860 9870 
9.861 1199 
9.861 2472 


9.861 3685 
9-861 4835 


9-600 1254 
9-614 3728 
9-628 4648 
9-642 3679 
9-656 0556 
9-669 5082 
9.682 7116 
9-695 6565 
9.708 3384 
9-720 7565 
9-732 9125 
9-744 8091 
9-756 4493 
9-767 8372 
9-778 9772 
9-789 8735 
9.800 5306 
9-810 9526 
9.821 1434 
9.831 1070 
9.840 8482 
9.850 3725 
9-859 6859 
9-868 7949 
9.877 7064 


9-886 4273 
9-894 9641 
9-903 3227 
9-911 5087 
9-919 5273 
9-927 3833 
9-935 0806 
9.942 6224 
9-950 O116 
9-957 2513 
9-964 3445 
9-971 2949 
9.978 1066 
9-984 7835 
9-991 3300 
9-997 7498 
0.004 0469 
0.010 2252 
0.016 2879 
0.022 2377 


0.028 0773 
0.033 8087 








At Intera 
diate Dat 


9-607 26 
9-621 “4 
9-635 44 
9.649 2 
g-662 8 
9.676 
9.689 21 
9-702 0 
9-714 5 
9-726 865 
9-738 8 
9-750 66 
9-762 17 
9-773 43 
9-784 45§ 
9-795 33 
9-805 77 
9-816 o7f 
9.826 159 
9-836 00 


9-845 63 
9-855 05 
9.864 265 
9.873 2749 
9-882 oge2 
9-890 7183 
9.899 1653 
9-907 4369 
9-915 5385 
9-923 4754 
9-931 2516 
9-938 870; 
9-946 3359 
9-953 5500 
9.960 8160 
9-967 8373 
9-974 7178 
9-981 4616 
9-988 0728 
9-994 5555 
©.000 9134 
©.007 1507 
0.013 2708 
0.019 2768 
0.025 171! 
0.030 9564 
0.036 6342 




















Oo Ah & 


10 


12 


16 
18 
20 


22 
24 
26 
28 


39 


OAdr 


Io 


July 1 


HELIOCENTRIC CO-ORDINATES, 
VENUS. 


Heliocentric 
Longitude, Daily 
Mean i Motion. 
of Date 
267 2 23.8 135 1.7 
270 31 24.8] 1 34 59-4 
273 41 21.4 | 34 57-4 
276 51 14.2 | x 34 55.6 
280 1 3.7] 1 34 54-1 
283 10 50.5 | x 34 52.9 
286 20 35.2] 1 34 52.0 
289 3° 18.4 I 34 51.4 
292 40 0.6} 34 51.0 
295 49 42.4] 1 34 50.9 
298 59 24.2] 1 34 51.0 
302 ¢ 6.5] 1 34 51-4 
305 18 49.8] 1 34 52.0 
308 28 34.6] 1 34 52.9 
31x 38 21.3] 1 34 53-9 
314 48 10.3| t 34 $5.1 
317 58 1.8| 1: 34 56.5 
321 7 56.4| 1 34 58.1 
324 17 $4-3 | 1 34 59.8 
327 27 55-8] 135 2.7 
330 38 «r.2/ «35 3.7 
333 48 10.7| 335 5.8 
336 58 24.6] t 35 8.2 
340 8 43.0] 1 35 10.4 
343 19 6.2] 1 35 12.8 
346 29 34.3 | © 35 15-3 
349 49 7-4| 1 35 17-9 
352 $9 45-7 | 1 35 20-5 
356 1 29.4| 1 35 23.2 
359 12 18.5] x 35 as-9 
223 13.1] : 35 28.7 
5 34 13-3] 2 38 31-8 
8 45 19.2] = 35 34-4 
Iz 56 30.9] 1 35 37-3 
1§ 7 48.5 I 3S 40.3 
18 19 12.0] 5 35 43-3 
2I 30 41.6] 1 35 46.3 
24 42 17-3 | 1 35 49-4 
27 53 59-1 | 2 35 52-5 
3R § 47-2] 3 35 55.6 
3417 41.7 | t 35 58.8 
37 29 42.7| 1 36 2.2 
40 41 $0.2] 1 36 5.4 
43 54 4.2] 336 8.7 
47 624.9] 2 36 12.1 
50 18 52.5] 5 36 35.5 
53 31 26.9| 1 36 18.9 


| 
Reduction | Heliocentric 
Latitud 


en 


1915. 


GREENWICH MEAN NOON. 


to Orbit. 


+1 


» BO HON 


+2 





58.9 
54-7 
48.4 
40.1 
29.8 
17-7 

3°9 
48.6 
32.0 
14.2 
55-5 
36.2 
16.4 


3.6 
23.6 
43-3 

2.5 
20.9 


38.3 
54-5 

9-4 
22.7 
34.2 
43-7 
51.3 
56.8 

0.0 

1.0 


59.8 
56.3 
50.6 
42.8 
33-0 
21.2 

7.6 







e. 


—O 40 26.1 
© 51 24.6 
I 2 13.3 
I 12 50.4 
I 23 14.0 

—I 33 22.0 
I 43 12.8 
I §2 44.6 
2 1 55-7 
2 10 44.4 

—219 9.1 
227 8.4 
2 34 40.8 
2 41 44.9 
2 48 19.5 

—2 54 23.4 
2 $9 55-4 
3 454.6 
3 920.1 
313 11.0 

-3 16 26.6 
319 6.3 
32% 9-5 
3 22 35-9 
3 23 25.2 

—3 23 37-1 
3 23 11.6 
3.22 8.7 
3 20 28.5 
318 11.4 


—3 15 17.6 
3.11 47.6 
3 7 42.0 
3 3 1:5 
2 57 46.9 

—2 51 59.1 
2 45 39.0 
2 38 47.9 
2 31 27.0 
2 23 37-5 

—2 15 20.8 | 
2 6 38.4 | 
I 57 32.0 
148 3.1 
r 38 13.5 | 

—1 28 5.0. 

I 17 39-4, 

[Eph 15] 


s 27.0 1 9.861 5917 | 0.039 4331 
s 21.6 | 9.861 6929 | 0.044 9516 
s t5.3 [| 9.861 7868 | 0.050 3656 
gs 8.1 | 9.861 8731 | 0.055 6765 
—4 59-9 | 9.861 9515 | 0.060 8862 
4 50.8 | 9.862 0218 | 0.065 9967 
4 40.9 §.9.862 0838 f 0.071 0104 | 
4 30.1 |. 9.862 1374] 0.075 9292 
4 18.5 |. 9.862 1823 | 0.080 7558 
—4 6.1 [9.862 2184] 0.085 4920 
3 $3.0 [9.862 2457 | 0.090 1400 
3 39-2 | 9.862 2640 | 0.094 7016 
3 24.8 | 9.862 2733 | 0.099 1785 
3 9-7 | 9.862 2736] 0.103 5719 
—a 54.1 | 9.862 2649 | 0.107 8824 
2 37-9 | 9.862 2472] 0.112 1099 
a 21.3 [9.862 2205 J 0.116 2551 
2 4.2 [9.862 1849 | 0.120 3179 
r 46.7 [9.862 1406 | 0.124 2990 
—1 28.9 | 9.862 0876 | 0.128 1994 
r 10.8 § 9.862 0262 f 0.132 0198 
© 52.4 | 9.861 9565 [0.135 7617 
© 33-9 | 9.861 8787 J 0.139 4259 
—o 15.3 [9.861 7930] 0.143 0138 
+o 3.4 | 9.861 6997 | 0.146 5266 
o 22.2 | 9.861 5992 J 0.149 9658 
o 40.8 | 9.861 4017 0.153 3328 
eo s9-3 | 9.861 37741 0.156 6280 
r 17.7 | 9.861 2567 | 0.159 8519 
+r 35.9 | 9.861 1301 | 0.163 0044 
BE 53-9 | 9.860 9979 | 0.166 0855 
a 11.5 | 9.860 8604 J 0.169 0950 
2 28.8 | 9.860 7181 | 0.172 0328 
2 48-7 | 9.860 5715 | 0.174 8988 
+3 2.1 |. 9.860 4209] 0.177 6935 
3 17.9 | 9.860 2668 J 0.180 4171 
3 33-2 | 9.860 1098 | 0.183 0707 
3 47-7 19.859 9502 | 0.185 6548 
4 3.7 | .9.859 7886 | 0.188 1702 
+4 14.9 19.859 6254] 0.190 6179 
4 27.3 19.859 4612 J 0.192 9988 
4 39-0 19.859 2965 J 0.195 3138 
4 49-8 |.9.859 1319 | 0.197 5637 
4 59-7 | 9.858 9677 | 0.199 7484 
+s 8.7 |.9.858 8046] 0.201 8677 
+5 16.7 | 9.858 6430 J 0.203 9214 


At Date. 


9-861 4835 















































0.033 8087 





187 


Logarithm of Distance from 
Earth— 


At Interme- 
diate Date. 


0.036 6342 
0.042 2055 
0.047 6716 
0.053 0338 
0.058 2938 


0.063 4537 
0.068 5156 
0.073 4815 
0.078 3539 
0.083 1351 
0.087 8269 
0.092 4315 
0.096 9505 
0.101 3856 
0.10§ 7375 
0.110 0065 
0.114 1928 
0.118 2968 
0.122 3186 
0.126 2592 


0.130 I195 
0.133 9005 
0.137 6034 
O.14I 2293 
0.144 7795 
0.148 2553 
0.151 6583 
0.154 9893 
0.158 2489 
0.161 4371 


0.164 5539 
0.167 5992 
0.170 5729 
0.173 4747 
0.176 3051 
0.179 0641 
0.181 7526 
0.184 3714 
0.186 9210 
0.189 4025 
0.191 8166 
0.194 1645 
0.196 4469 
0.198 6642 
0.200 8162 


0.202 9028 
0.204 9236 










































































188 HELIOCENTRIC CO-ORDINATES, 1915. 
VENUS. 
GREENWICH MEAN NOON. 
Logarithm of Distance fres 
Daily | Reduction} Heliocentric | Daily | Losarithm of Barth 
Date. [yean Equinax| Motion. | toOrbit. | Latitude. | Motion, | Radius Vec- At Inteme 
of Date. . At Date. diate 
1] 5018 52.5] 1 36 15.5 | —2 21.2 J -1 28 5.0 9.858 8046 | 0.201 8677 | 0.202 goal 
31 5331 26.9| 136189] 2 7.69 117 39-4 9.858 6430 | 0.203 9214 | 0.204 923 
Si 5644 8.2| 5 3622.4] 3 52.49 1 658.8 9.858 4834] 0.205 gog3 | 0.206 878 
71 59 56 56.6] + 3625.9] 3 35.8] O56 5.1 9-858 3263 | 0.207 8312 | 0.208 767; 
9] 63 9 52.1] 1 3629.5] 3 18.0] O45 0.4 9.858 1724] 0.209 6868 | 0.210 so) 
Irg 66 22 54.7| 1 36 33.1 | -O 59.2 | —O 33 46.7 9.858 0220] 0.211 4764 | 0.212 3464 
13] 69 36 4.5] 3636.7] © 39.69 022 26.1 9.857 8756] 0.213 2005 | 0.214 038) 
IS] 72 49 21.4| 1 36 40.3 | -o 19.5] Orr 0.8 9.857 7337 | 0-214 8596 | 0.275 
17] 76 245.6] 136439] +0 08] +o 027.1 9.857 5968 | 0.216 4542 | 0.217 227 
19] 79 1617.0] 1 3647.5 | © 21.1 f/f OI 55.2 9.857 4653 | 0.217 9852 | 0.218 527 
21 82 29 55.5] 1 36 st.1 | +0 41.2 | +O 23 21.5 9-857 3396 | 0.219 4534 | O-220 1643 
23] 85 43 41.1| 136546] 1 08] 034 43.8 9.857 2201 | 0.220 8599 | 0.221 S108 
25) 88 57 33-7| 136 s8.0| 1 19.6] 045 59.8 9.857 1073 | 0.222 2054 | 0.222 8555 
279 92 1% 33.2| 137 1-4] 137-40 957 7-3 9.857 Oo15 | 0.223 4905 | 0.224 1105 
29] 95 25 39-4| 137 4-7] 1 54.0, I 8 4.2 9.856 9030] 0.224 7154 | 0.225 3058 
31] 98 39 52.1] 137 8.0] +2 9.2 | +1 18 48.4 9.856 8122 | 0.225 8799 | 0.226 45 
Aug. 2] 101 54 11.2] 1 37.311.1 | 2 22.7] 1 2917.8 9-856 7293 | 0-226 9837 | 0.227 51 
4] 105 8 36.3] « 37 14.0 34.3 1 1 39 30.3 9.856 6547 | 0.228 0268 | 0.228 5256 
6] 108 23 7.1/ 137168] 2 44.0] I 49 23.9 9.856 5886 | 0.229 0093 | 0.229 477% 
8] 11f 37 43-4| 3% 37 19-4 51.6] 1 58 56.6 9.856 5312 | 0.229 9311 | 0.230 302 
TO] 114 52 24.7| t 37 23.8] +2 57.0} +2 8 6.6 9-856 4827 | 0.230 7922 | 0.231 2008 
w2f118 7 10.7| 137 24.0] 3 O29 216 52.1 9-856 4432 | 0.231 5932 | 0.231 9713 
14] 121 22 0.8/ 137260] 3 r.0f 225 11.4 9.856 4130 | 0.232 3345 | 0.232 6829 
16] 124 36 54.7| 1 3727.7] 2 59.5] 233 2.7 9-856 3921 | 0.233 0167 | 0.233 3360 
18] 127 51 51.7 | 137 29.21 2 55.7], 2 40 24.6 9.856 3805 | 0.233 6409 | 0.233 9316 
207131 6 51.4| 2 37 30.4 | +2 49.6 | +2 47 15.7 9.856 3783 | 0-234 2081 | 0.234 4706 
22 | 134 21 53.1] 237 31.3| 2 41.4] 253 34-5 9-856 3855 | 0.234 7193 | 0.234 9543 
24 1137 36 56.3] 237318] 2 31.1] 2 59 19.8 9.856 4021 J 0.235 1754] 0.235 3829 
26] 140 §2 0.3! 1 3732.0] 218.8] 3 430.5 9.856 4281 | 0.235 5769 | 0.235 7572 
281144 7 4.4) t37319! 2 48] 3 9 5-6 9-856 4633 | 9-235 9239 | 0.236 O71 
3°] 147 22 7-9| 137 31-5 | +1 49.2 F +313 4-2 9.856 5077 | 0.236 2167 | 0.236 3427 
Sept. 1] 150 37 10.2] 137 30.7 | 1 32.1 31625.6) x 9-856 5610 | 0.236 4551 | 0.236 5539 
31153 52 10.6] s 3729.6 | 113.9] 319 9.2] 1 12.2 | 9.856 6232 | 0.236 6392 | 0.236 7109) 
s1157 7 8.4| 13728 | 0 54.7] 321 14.2| © 52.9 | 9.856 6939 | 0.236 7691 | 0.236 8137, 
7116022 2.8] 1 37 26.2 | 0 34.8] 322 40.5] 0 33-4 [9.856 7731 | 0.236 8448 | 0.236 8623 | 
9 | 163 36 53.2| 1 37 24.0 ' +0 14.5 | +3 23 27.8| +0 13.9 | 9.856 8603 | 0.236 8663 | 0.236 8568 
11] 166 51 38.8| 237 21-5 | -O 5.9] 3 23 36.1| -o 5.7 | 9.856 9554] 0.236 8339 | 0.236 7977 
131170 619.1] 2 37 28.7 | 0 26.3] 323 5.3| © 25.2 | 9.857 0580] 0.236 7482 | 0.236 6856 
1§ | 173 20 53.3| 1 3715.5 | © 46.4] 3 2155.5] 0 44.6 | 9.857 1677] 0.236 6ror | 0.236 5217 
17 1176 35 20.9| x 37 12.0 | r §8) 320 7-1] 1 3.8 9-857 2843 | 0.236 4205 | 0.236 3066 
19 |] 179 49 41.2] 1 37 8.2 _ 24.4 1 +3 17 40.4| —1 22.8 19.857 4074] 0.236 1804 | 0.236 419 
219183 353.6] 137 42! 1 41.9] 31436.1] 2 41-5 19.857 5365] 0.235 Sorr | 0.235 7281. 
231186 17 57.6/ x 36 59.8 | x 58.1 | 3 1054.7] 1 59-8 | 9.857 6712 | 0.235 5529 | 0.235 3656 
25 189 31 52.8/ 3655.3) 212.80 3 637.2] 2 37.7 19.857 8110] 0.235 1664 | 0.234 9552 
27 1 192 45 38.7| 136 50.5' 2 25.8] 3 144.2] 2 35-1 | 9.857 9556] 0.234 7321 | 0.234 4970 
291195 59 14.9! 1 3645.6 —2 36.9 | +2 5617.0] —2 52.0 [9.858 1045 | 0.234 2500 | 0.233 OgIT 
Oct. 14 199 12 41.0 | 1 36 40.5 | —2 46.0] +2 5016.5] —3 8.4 19.858 2572 1 0.233 7202 | 0.233 4373 
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HELIOCENTRIC CO-ORDINATES. 


VENUS. 
GREENWICH MEAN NOON. 







Heliocentric 
Longitude, 


of Date 


199 12 41.0 
202 25 56.7 
205 39 1-9 
208 51 56.3 
212 439.8 


21§ 17 12.4 
218 29 33-9 
22I 41 44.5 
224 53 44.3 
228 5 33-3 
231 17 11.8 
234 28 40.0 
237 39 58.3 
240 51 6.9 
244 2 6.3 
247 12 56.8 
250 23 38.9 
253 34 13.0 
256 44 39.8 
259 54 59-7 
263 5 13.3 
266 15 21.1 
269 25 23.6 
272 35 21.6 
275 45 15.5 
27855 6.0 
282 4 53.6 
285 14 38.9 
283 24 22.4 
291 34 4.7 
294 43 46.4 
. 21297 53 28.0 
41301 310.0 
6 I 304 12 52.8 
8 | 307 22 36.9 








10 
12 


310 32 22.8 
313 42 10.8 
316 52 1.3 
3290 I $4.7 
323 II 51.3 
326 21 51.4 
329 31 $5.3 
332 42 3.3 
335 52 15.6 
339 2 32.4 
342 12 53-9 
345 23 20.2 


16 
18 


22 
24 


3° 
32 





Daily 


Equinox! Motion. 


e oe 
xr 36 40.5 
r 36 35.2 
I 36 29.9 
z 36 24.5 
x 36 19.0 


r 36 33.5 
z 36 8.0 
x 36 2.6 
335 $7.2 
I 35 53.9 


t 335 46.7 
I 35 43.6 
I 33 36.7 
I 35 32.0 
I 35 27.5 


B35 23.1 
I 35 19.0 
I 3S 35.2 
B35 11.7 
135 8.4 


3S 5.3 
I 3s 2.5 
335 0o.1 
z 34 58.0 
r 34 56.x 


I 34 54.5 
I 34 53.3 
I 34 $2.2 
I 34 $1.5 
I 34 51.0 


z 34 50.8 
¥ 34 $0.9 
I 34 §t.2 
It 34 $1.7 
Zt 34 $23.5 


t 34 S3-5 
E34 $4-7 
I 34 56.0 
¥ 34 $7-$ 
I 34 59.2 
z.0 
3.0 
g.t 
7-3 
9.6 


t 3s 
t 35 
t 35 
I 35 
I 33 


I 3$ 81.9 
I 35 14.4 


Reduction 
to Orbi 


hemo dt wpwonn td wownn oh 


Hunn d cobgdod 


$3 onmnan penn i wpwnww s wenn oe 


t. 


~ 
~ 


46.0 


53-1 
57-9 
0.5 
0.9 


59.0 
54.8 
48.4 
40.0 
29.6 


17-3 

3-3 
47.8 
31.0 
13.0 


54-2 
34-7 
14.8 

5-2 
25.1 
44.8 

3-9 
22.2 
39-5 
55-6 
10.3 
23-3 
34.6 
44.1 
51.5 
56.8 

0.0 

1.0 
59.8 
56.4 


50.9 
43-3 
33-6 
22.1 

8.9 


54.1 
37-9 
20.6 

2.2 
43-0 
23-3 

3-4 


Heliocentric 
Latitude. 





e ‘ ” 


+2 50 16.5 
2 43 44.0 
2 36 40.9 
229 8.5 
221 8.3 


+2 12 42.0 
2 351.2 
I $4 37-5 
145 3.8 
I 35 9.0 

+1 24 57.8 
I 14 31.3 
I 351.4 
© 53 0.1 
0 41 59-5 

+0 30 51.6 
© 19 38.4 

+0 8 22.0 

“Oo 255-5 
© 14 12.0 

—O 25 25.6 
© 36 34.1 
© 47 35-5 
© 58 27.9 
1 9 9-3 

I 19 37-7 
I 29 51.4 
I 39 48.5 
I 49 27.1 
I §8 45.6 

—2 7 42.3 
2 16 15.6 
2 24 23.9 
232 5.8 
2 39 20.0 

246 5.1 
2 §2 19.8 
258 3.1 
3 313-9 
3 7 51-2 

~3 IT 54.3 
3.15 22.3 
3 18 14.6 
3 20 30.7 
3 22 10.0 

—3 23 12.3 

—3 23 37-3 

{Eph 15} 


Daily 
Motion. 


19.4 
4 31.3 
4 43.3 
4 $2.3 
$ 13.4 
9-6 
26.8 
22.9 
28.% 
33.3 


33-4 
37-5 
38.6 
38.7 
37-7 


33-7 
32.6 
28.6 
23.6 
37.6 


wauuad 


10.9 
s 32.8 
4 54.0 
4 44-4 
4 33-9 
22.6 
4 10.5 


3 57.6. 


3 44.1 
3 329.9 
15.0 
2 59.6 
2 43.6 
2 27.1 
2 10.2 


52.8 
I 35.1 
r 17.2 
© 58.9 
© 40.4 


21.8 


é 


—O 3.2 


Logarithm of 
Radius Vec- 
tor. 


9.858 2572 
9.858 4132 
9-858 5719 
9-858 7330 
9.858 8958 
9-859 0599 
9.859 2247 
9-859 3898 
9-859 5546 
9-859 7186 
9-859 8812 
9.860 0421 
9.860 2006 
9-860 3563 
9.860 5088 
9.860 6575 
9.860 8020 
9.860 9418 
9.861 0766 
9.861 2059 


9-861 3293 
9.861 4465 
9.861 5571 
9.861 6608 
9.861 7573 
9.861 8463 
9.861 9275 
9.862 0006 
9.862 0655 
9.862 1220 


9.862 1699 
9.862 2091 


9.862 2394 
9-862 2608 


9.862 2732 
9.862 2765 
9.862 2708 
9.862 2561 
9.862 2325 
9.862 1999 
9.862 1584 
9.862 1083 
9.862 0497 
9.861 9827 
9.861 9075 
9.861 8244 
9.861 7336 


1915. 


189 


Logarithm of Distance from 
Earth— 


At Date. 


0.233 7202 
0.233 1423 
0.232 5164 
0.231 8424 
0.231 1204 
0.230 3502 
0.229 5322 
0.228 6673 


0.227 7565 
0.226 8007 


0.225 8002 
0.224 7557 
0.223 6674 
0.222 §357 
0.221 3605 
0.220 1413 
0.218 8781 
0.217 5702 
0.216 2171 
0.214 8184 
0.213 3738 
0.211 8836 
0.210 3482 
0.208 7680 
0.207 1436 
0.205 4752 
0.203 7630 
0.202 0071 
0.200 2070 
0.198 3624 


0.196 4728 
0.194 537° 
0.192 5546 
0.1GO §241 
0.188 4445 
0.186 3152 
0.184 1360 
0.181 9067 
0.179 6273 
0.177 2980 
0.174 9184 
0.172 4881 
0.170 0065 
0.167 4731 
0.164 8869 
0.162 2464 
0.159 $504 


At Interme- 


diate Date. 


0.233 4373 
0.232 8353 
0.232 1854 
0.231 4874 
0.230 7413 
0.239 9471 
0.229 1055 
0.228 2176 
0.227 2842 
0.226 3060 


0.225 2834 
0.224 2170 
0.223 1070 
0.221 9536 
0.220 7564 


0.219 5152 
0.218 2298 
0.216 8993 
0.215 5235 
0.214 1018 
0.212 6344 
0.21 1215 
0.209 5637 
0.207 9613 
0.206 3149 


0.204 6246 
0.202 8905 
0.201 1126 
0.199 2903 
0.197 4233 


0.19§ 5107 
0.193 $517 
O.19T 5454 
0.189 4905 
0.187 3861 
0.185 2318 
0.183 0276 
0.180 7732 
0.178 4689 
0.176 1145 


0.173 7096 


0.17% 2537 
0.168 7463 


0.166 1867 
0.163 5735 


0.160 9055 
0.158 1810 
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HELIOCENTRIC CO-ORDINATES, 1915. 


of Date. 


278 452.0 
280 57 45.2 
283 52 38.5 
286 49 46.1 
289 49 22.7 
292 SI 43-4 
295 57 4-1 
299 § 41.3 
302 17 51.9 
395 33 53-5 
308 54 4.6 
312 18 44.4 
315 48 12.7 
319 22 50.0 
323 2 57-4 
326 48 56.8 
330 41 10.2 
334 40 0.1 
338 45 49.1 
342 58 59.5 
347 19 53-9 
351 48 50.3 
356 26 10.4 
I I2 10.0 

6 7 2.9 
Ir 10 58.7 
1624 2.0 
2 46 11.5 
27 17 18.4 


32:57 5-7 


38.45 7.0 
44 40 46.0 
5° 43 15-5 
56 51 37.8 
63 445.2 
69 21 21.1 
7§ 40 1.5 
81 59 17.7 
88 17 38.7 
94 33 34-5 
100 45 38.7 
106 52 31.4 
112 53 1.6 
118 46 8.5 
124 3I 2.5 
130 7 5.8 
135 0 


2 51 57.8 
2 §$ 50.9 
2 55 58.0 
2 58 19.6 
3 o 56.x 


3 3 48.1 
3 6 56.a 
3 10 31.0 
$14 3-2 
3 18 3.2 
3 22 22.2 
3.27 0.7 
3 3% S9-3 
3 37 18.8 
3 42 59.8 


3.49 3.7 
3 SS 27-9 
4 215.7 
4 9 26.0 
4 16 58.4 


4 24 §2.2 
433 S$-7 
4 41 37-3 
4 50 24.2 
4 $9 23.0 


s 8 29.2 
$ 137 37.2 
5 26 40.3 
$5 35 30-7 
5 43 59-5 


S St 57.1 
§ 59 12.9 
6 5 36.3 
6 10 56.9 
615 5.2 


6 37 52.6 
6 19 13.4 
619 3.8 
6 17 23.2 
6 14 14.0 


6 941.1 
6 3 52.4 
§ 56 57.7 
$49 7.8 
5 40 34.1 
§ 31 28.2 


“% 1.2 


MERCURY. 


GREENWICH MEAN NOON. 


Reduction J Heliocentric 





’ 
+12 
12 
if 
IZ 
Io 


+9 
8 


7 
6 


5 
+ 3 
2 
+0 
-o 
2 


-ItI 


— 3 
-1 
+1 


4 
6 


+8 
10 
12 
12 


12 


‘+12 
II 
9 

7 

5 


|+ 3 


36.2 
16.7 
49.3 
14.2 
31-3 
40.8 
42.8 
37-6 
25.6 

7.2 
43-1 
14.0 
40.9 
55-1 
33-7 
10.3 
46.1 
18.1 
44.0 

1.4 

7.6 
59-9 
35-5 
51.6 
45-9 
16.5 
22.2 

2.6 
18.7 
12.7 


48.6 
11.6 
31.6 
13.2 
44.8 
58.5 
46.7 

3°5 
45.1 
49-7 
18.3 
13.6 
40.5 
44.7 
32.8 
11.6 


i+ © 47.3 


Latitude. 


-5.26 3.7 
5 38 57-4 
55% 7:5 
6 2 31.3 
613 5-7 

—6 22 47.4 
6 31 32.6 
6 39 17.3 
6 45 57-5 
6 51 27.1 

6 55 41.9 
6 58 35.8 
7° 0 2.6 
6 59 55-4 
658 7.0 

—6 54 29.8 
6 48 55.7 
6 41 16.3 
6 31 22.9 
619 7.0 


-6 420.0 
5 46 53-9 
5 26 41.5 
5 337-1 
4 37 36.7 

—4 8 38.7 
3 36 44.9 
3 2 1.0 
2 24 37.2 
I 4449.0 

-I 257.8 

—O 19 30.7 

+0 24 59-7 
I 9 55.6 
I 54 35-7 

+2 38 16.4 
3 20 13.9 
3 59 46.4 
4 36 16.0 
5 9 10.4 

+5 38 4.5 
6 241.1 
6 22 51.0 
6 38 32.3 
6 49 49.8 

+6 56 54.0 

+6 59 59.6 

[Eph rs) 





Logarithm of 
Radius Vec- 
tor. 


9.660 8091 
9-658 5993 
9.656 1237 
9-653 3814 
9-650 3714 
9-647 0931 
9.643 5462 
9-639 7306 
9-635 6466 
9-631 2953 
9.626 6788 
9.621 8001 
9.616 6634 
g-O11 2745 
9-605 6413 


9-599 7740 
9-593 6854 
9-587 3914 
9-580 g119 
9-574 2712 
9-567 4982 
9.560 6275 
9-553 6999 
9.546 7630 
9-539 8714 
9-533 0868 
9.526 4784 
Q.§20 1221 
9-514 0994 
9.508 4961 
9.503 4000 
9.498 8982 
9-495 °735 
9-492 O03 
9-489 7453 
9-488 3542 
9.487 8588 
9-488 2703 
9-489 5794 
9-491 7572 
9-494 7563 
9.498 5142 
9.502 9566 
9.508 0012 
9-513 5613 
9-519 5488 
9.525 8777 


Logarithm of Distance { 
BRarth— 





0.033 5594 
0.038 8253 
0.043 9661 
0.048 9826 
0.053 8756 


0.058 6452 
0.063 2911 
0.067 8125 
0.072 2079 
0.076 4753 
0.080 6121 
0.084 6148 
0.088 4790 
0.092 1996 
9.095 7793 
0.099 1837 
0.102 4318 
0.105 5048 
0.108 3917 
0.111 0803 


0.113 5569 
0.115 8062 


0.117 8115 


0.119 5548 


0.121% 0167 


0.122 1763 
0.123 OIIg 
0.123 5007 
0.123 6197 
0.123 3462 


0.122 6583 
O.12I 5347 
0.119 9569 
0.117 gog2 
0.115 3790 
0.112 3579 
0.108 8423 
0.104 8333 
0.100 3369 
0.095 3640 
0.089 9293 
0.084 0509 
0.077 75°7 
0.071 0526 
0.063 9815 
0.056 5636 
0.048 8253 


At Intern 
diate Du 


0.036 31 
0.41 4 
0.046 4 
©.05§1 4 
0.056 321 
0.06o gi 
0.065 
0.070 aj 
0.074 33 
0.078 56 
0.082 63 
0.086 56 
0.090 35 
0.094 Ca 
0.097 49 
0.100 §32! 
0.103 9% 
0.106 971 
0.109 761 
O.112 346 
0.114 GII 
0.116 S40 
0.138 717 
0.120 322 
0.121 635 








0.122 636 
0.123 301 
0.123 607 
0.123 533 
0.123 055 





©.122 152 
0.120 803! 
0.118 92! 
0.116 705 
0.113 930! 
0.110 6626 
0.106 899: 
0.102 645) 
0.097 909; 
0.092 703; 
0.087 0443 
0.080 952¢ 
0.074 4499 
0.067 5624 
0.060 3142 


0.062 7329 
0.044 8440 
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MERCURY. 
GREENWICH MEAN NOON. 
















Logarithm of Distance from 
: . . Earth— 
Reduction] Heliocentric 


At Interme- 


At Date. diate Date. 











oO e ’ zd 


+6 56 54.0 
6 59 59.6 


+ 3.11.6 
+ 9 47.3 
































































§ 31 28.2 
135 33 53.8 | 5 22 1.2 


0.056 5636 | 0.052 7329 
0.048 8253 | 0.044 8440 


9-519 5488 
9-525 8777 








18 E140 51 4.4| 5 12 23.0 |— 1 34.4] 6 59 24.2 9.532 4660 J 0.040 7923 | 0.036 6733 
19 | 145 58 37.0] 5 242.5 | 3 48.8] 655 27.5 9-539 2373 | 0.032 4gor | 0.028 2458 
20 § 150 56 31.0] 453 7.1 | § 52.2] 6 48 29.8 9-546 1218 f 0.023 9433 | 0.019 5855 





+6 38 51.5 
6 26 52.5 
6 12 51.4 
557 5-7 
5 39 §1-4 


155 44 54-9 | 4 43 43-0 |— 7 41.7 
160 24 2.4| 43435-3| 9 15.5 
164 54 11.6) 4 25 47.0 | 10 32.4 
169 15 43.8 | 4.17 21.4 | II 32.2 
173 29 2.5| 4 920.2 | I2 14.9 


0.015 1753 | 0.010 7154 
0.006 2086 | 0.001 6574 
9-997 0644 | 9.992 4321 
9-987 7630 | 9.983 0595 
9-978 3239 | 9-973 5586 


9.553 0570 
9-559 9875 
9.566 8653 
9-573 6490 
9.580 3033 






















































































26 1177 34 32-5| 4 «44.3 [-12 41.2 | +5 21 23.0 9.586 7988 | 9.968 7658 | 9.963 9477 
27 | 18x 32 39.6| 3 54 34.2 | 12 51.9] 5 I 53.3 9-593 1109 | 9.959 1066 | 9.954 2447 
28 § 185 23 49.5 | 3 47 49.9 | 12 48.2] 441 33.8 9-599 2193 1 9-949 3642 | 9.944 4672 
29 [189 8 28.0| 5 4x 31.4 | 12 31.2 | 420 34.7 9.605 1077 1 9.939 5560 | 9.934 6329 
39] 192 47 9.7| 335 38.0 | 12 2.4% 359 4.7 9-610 7630 | 9.929 7001 | 9.924 7597 
31 | 196 19 52.1] § 30 8.8 |-1X 23.1 | +3 37 11.5 9-616 1748 | 9.919 8140 | 9.914 8654 












































ime 11199 47 26.2| 3 25 3.2 | 10 34.6] 315 2.0 9.621 3351 1 9.909 9162 | 9.904 9689 
21203 10 6.1] 3 20 20.2] 9 38.3] 2 52 41.8 9.626 2380 I 9.900 0260 | 9.895 og00 
3 | 206 28 13.8] 3 x5 58.8 | 8 35.4] 2 3015.9 9.630 8789 | 9.890 1637 | 9.885 2497 
4] 209 42 10.6| 3 11 58.2 | 7.27.1 2 7 48.7 9-635 2548 | 9.880 35009 | 9.875 4702 
5 | 212 52 16.6| 3 8 17.2 |— 6 14.6 | +1 45 23.9 9-639 3637 | 9.870 6108 | 9.865 7758 
61215 58 51.3) 3 455-2 | 459.0] 123 4.6 9-643 2043 | 9.860 9684 | 9.856 1922 
71219 213.%| 3 151.3 | 3 41.2] I 053.7 9-646 7762 1. 9.851 4509 | 9.846 7482 
8] 222 239.6) ss9 4.6) 222.2 | 0 38 53.5 9-650 0794 1 9.842 0879 | 9.837 4741 
91225 027.7| 2 56344 |- t 2.7 | +017 6.2 9-653 1140 | 9.832 g112 | 9.828 4035 

10 | 227 55 53-6] 2 s4 20.0 |+ 0 16.3 J -O 4 26.5 9-655 8809 | 9.823 9554 | 9.819 5718 
11 § 230 49 12.7 | 2 52 20.8 | I 34.2 | O25 42.9 9-658 3811 [9.815 2578 | 9.811 0183 
12 | 233 40 40.0| 2 so 36.3 | 2 50.4] © 46 41.7 9.660 6155 | 9.806 8587 | 9.802 7843 
13 1236 3029.9| 24 s9| 4 419 I 721.5 9.662 5850] 9.753 8008 | 9.794 9139 
14 | 239 18 56.3 | 247 49.2 | § 14.9] I 27 41.1 9.664 2906 f y.791 1295 | 9.787 4537 
15242 612.7 | 2 46 45.8 |+ 6 22.1 | -I 47 39-4 9-665 7352 | 9.783 8926 | 9.780 4525 
16 | 244 52 32.2 | 245 55-4 | 7 25-49 2 715.3 9-666 9138 19.777 £397 | 9-773 9607 
17 | 247 38 7-7| 24517.8| 8 24.2 | 2 26 27.9 9.667 8330 | 9.770 9218 | 9.768 0294 
18 | 250 23 11.9 | 2 4452.7 | 9 18.1 | 245 16.0 9-668 4914 ] 9.765 2899 | 9.762 7096 
191253 7 57-2| 2 4439.9 | 10 6.74 3 3 38.6 9-668 8895 | 9.760 2948 | 9.758 0515 
20 | 255 52 35.8 | 2 44 39.4 |+10 49.7 | -3 21 34.6 9-669 0275 | 9-755 9859 | 9-754 1037 
2I $258 37 20.0| 2 44 531.2 | 11 26.7 | 339 2.9 9-668 9057 |. 9.752 4103 | 9.750 9110 
a2 [261 22 22.0| 2 45 15.0 | Ir 57.5 | 356 2.3 9-668 5238 | 9.749 6106 | 9.748 5136 
239264 7 54.1 | 245 sz-2 | I2 21.7 | 4 12 31.4 9-667 8815 | 9.747 6243 | 9.746 9464 
241266 54 8.5 | 2 4639.7 | 12 39.0] 4 28 28.8 9-666 9785 |. 9.746 4831 | 9.746 2373 
25 | 269 41 17.6 | 2 43 40.7 |+12 49.3 | —4 43 53.0 9-665 8142 19.746 2111 | 9.746 4062 
26 | 272 29 34.1 | 2 48 s4.5 | 12 52.3 | 458 42.3 9-664 3878 | 9.746 8238 | 9.747 4644 
27 1275 19 10.8] 2 so at.z | 12 47.8 | 5 12 54.7 9.662 6986 I 9.748 3279 | 9.749 4138 
28 | 278 10 20.7 | 2 52 1.0 | 12 35.7 | 5§ 26 28.2 9.660 7455 19.750 7208 | 9.752 2471 
ag] 281 3 17.3 | 2 53 s4.6 | 12 15.9 | 5 39 20.6 9-658 5275 | 9-753 9905 | 9-755 9482 
304283 58 14.5 | 2 56 2.2 [+12 48.4 [ -5 SI 29.3 9-656 0438 I 9.758 1167 | 9.760 4921 
July 19286 55 26.4 | 2 58 94.2 [+11 13.0] -6 2 51.6 9.653 2935 1 9.763 0702 | 0.765 8464 
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HELIOCENTRIC CO-ORDINATES, 1915. 


MERCURY. 


Heliocentric 
Longitude, 
ean Equinox 

of Date. 


286 55 26.4 


289 55 7-7 
292 57 33.8 
296 3 0.3 
299 11 43.6 
302 24 0.9 
395 49 9.9 
309 029.0 
312 25 17.3 
315 54 54.6 
319 29 41.6 
323 9 59-5 
326 56 9.9 
330 48 35.0 
334 47 37-4 


338 53 39.6 
343 7 38 
347 2811.7 
351 57 24.1 
356 34 59.8 
1 2115.5 

6 16 24.8 
II 20 37.3 
16 33 57.4 
21 56 23.4 
27 27 460.5 
33 7 49-4 
38 56 5.4 
44 SI 57-7 
50 54 38.9 
57 3 11.0 
63 16 26.0 
69 337-1 
75 §1 50.1 
8211 6.1 
88 29 24.1 
94 45 14.2 
100 57 I0.1 
107 3 52.3 
113 4 9.8 
118 57 2.3 
124 41 40.8 
130 17 27.5 
135 43 56.2 
I4l 0 51.2 
146 8 6.0 
I5t § 42-4 


Daily 
Motion. 


er 
a 58 24.1 
3 I 1.3 
3 3 53-6 
3 7 2.3 
3 10 27.4 


3 14 30.1 
3 18 10.9 
3 22 30.4 
3 27, 9-4 
332 8.7 


37 28.9 
43 10.5 
49 14.0 
5§ 40.0 
2 28.6 


3 
3 
3 
3 
4 
4 9 39-5 
4 1712.5 
425 6.8 
4 33 21.0 
4 40 $3.2 
4 
4 
Ss 
S 
S 


§0 40.7 
59 39-8 
8 46.0 
17 53.8 
26 56.7 


5 35 46.6 
S 44 14.7 
§ 52 13.2 
5 $9 25.6 
6 $ 47-3 
61: 5§.7 
6 I§ 11.5 
6 17 56.5 
6 19 14.6 
6 
6 
6 


19 (3.23 


17 18.8 
1 6.8 
6 9 31.6 
6 3 40.8 
S$ 56 44.2 


§ 48 52.7 
§ 40 17.9 
§ 3% 12.2 


GREENWICH MEAN NOON. 


Reduction] Heliocentric 
to Orbit. 


Latitude. 


+11 13.0] -6 2 51.6 
10 29.9 
9 39-1 
8 40.9 
7 35-5 


+ 6 


5 


3 
2 


23.3 

4.7 
40.4 
I1.2 


+ © 38.0 


-o 
2 

4 

5 

7 

- 8 
10 
1I 
12 
12 
-12 
12 
12 
II 


I2 
12 
It 


9 
+7 
5 


3 


5 2% 43.7 j}+ O 
§i12 §.3 ([- I 


58.1 
35-7 
13.2 
49.0 
20.8 


46.5 
3-6 
9-5 
1.3 

36.3 

51.8 

45-4 

15.2 

20.1 

59-7 

15.1 
8.5 

43-9 
6.6 

36.6 


18.0 
49.2 

2.2 
49-5 

5-3 
45.8 
49-3 
16.8 
11.2 
37-2 
40.8 
28.6 

7:2 
42.9 
38.7 


s 224.8 |— 3 52.8 
4 5249.6 |- § 55.8 


6 13 24.4 
623 4.4 
6 31 47-9 
6 39 30.7 
-6 46 8.4 
6 51 36.1 
6 55 48.5 
6 58 39.8 
7 0 38 
—6 59 53.6 
658 2.0 
6 §4 21.3 
6 48 43.5 
641 O.1 


6 31 2.5 
6 18 42.0 
6 350.2 
§ 46 I9.1 
526 1.6 


-§ 251.9 
4 36 46.0 
4 742.6 
3 35 43-5 
3 0 54.4 


—2 23 25.9 
I 43 33-7 
I I 39.1 

018 9.5 

+0 26 22.2 


+1 11 18.3 
I 55 57-3 
2 39 35-5 
3 21 29.2 
4 0 56.6 


+4 37 19-9 
510 7-3 
5 38 53.8 
6 322.4 
6 23 24.0 

+6 38 57.1 
650 6.6 
657 3-2 
7 90 1.7 
6 59 19.9 

+6 55 17.3 

+6 48 14.3 

[Eph rs] 


+38 


$F 2 8 


+34 


Daily 
Motion. 





$9.9 
32.8 

8.7 
38.0 


S9-7 
44.8 
37.8 
39.2 
49.1 

7.6 
34-7 
10.2 
$3.3 
42.8 


37-4 
34-7 
31.9 
25.4 
10.9 


43-4 
57-4 


47.0 


6.5 
50.5 


54.6 


15.9 
§3-% 
47.2 

1.2 


40.1 
§0.4 
39-7 
160 
47.1 
20.0 

0.9 
$4.8 

5.2 


25.6 


36.2 
26.3 


9-763 0703 
9-768 8154 
9-775 3104 
9-782 5081 
9-799 3577 
9-798 8061 
9-807 7987 
9-817 2806 
9.827 1971 
9-837 4948 
9.848 1212 
9.859 o26x 
9-870 1612 
9.881 4801 
9.892 9385 
9-904 4940 
9-916 1057 
9-927 7341 
9-939 3411 
9-950 8892 
9.962 3414 
9-973 6613 
9.984 8124 
9-995 7586 
0.006 4639 
0.016 8920 
0.027 0074 
0.036 7753 
0.046 1623 
0.055 1367 
0.063 6693 
0.071 7348 
0.079 3115 
0.086 3826 
0.092 9362 
0.098 9659 
0.104 4707 
0.109 4550 
0.113 9277 
0.11? 9o2! 
0.121 3946 
0.124 4250 
0.127 0146 
0.129 1859 
0.130 9621 


9-553 4877 
9-546 5512 
9-539 6618 
9-532 8815 
9-526 2797 
9-519 9323 
9-513 9211 
9.508 3319 
9.503 2526 
9.498 7702 
9-494 9675 
9-491 9193 
9.489 6888 
9-488 3245 
9-487 8568 
9.488 2960 
9.489 6322 
9-491 8358 
9-494 8592 
9-498 6393 
9.503 1016 
9.508 164% 
9-513 7378 
9-519 7370 
9.526 0750 
9-532 6700 
9-539 4460 
9-546 3330 





























9-705 846 
9-771 972 
9-778 824 
9-786 354 
9-794 S10 
9-803 237 
, 9-812 431 
9-822 18s 
9.832 30: 
9-842 770 
9-853 548 
9-864 567 
9-875 S00 
9-887 194 
9-898 706 
Q-QIO 2 
9.921 
9-933 5 
9-945 124 
9-956 636: 


9.968 o201 
9-979 260: 
9-990 31} 
0.001 1434 


O.OIT i148 


0.021 991 
0.031 93h 
0.041 51 
0.050 703¢ 
0.059 45% 


0.067 761¢ 
0.075 5854 
0.082 g111 
0.089 724¢ 
0.096 0167 


o.Tor 7838 
0.107 0274 
O.11t 7546 
0.11§ 9762 
0.119 7074 


0.122 9663 
0.125 7733 
0.128 ISI 


0.130 1219 
0.131 7093 


0.132 3665 | 0.132 9365 
0.133 4221 | 0.133 8259 


ate. 


Oct. 


HELIOCENTRIC CO-ORDINATES, 1915. 


Heliocentric 
Longitude, 
b can Equinox 


6 ’ oe 


R-tGG r5t 5 42.4 


17 7 155 53 49-1 
18 | 160 32 39.9 
19} 165 2 33.0 
20 | 169 23 49.7 
211173 36 53.7 
228177 42 9.8 
23} 18x 40 3.6 
24185 31 1.2 
25 | 189 15 28.2 
26 | I92 53 50.0 
27 1 196 26 31.3 
281 199 53 56.1 
29 | 203 16 27.3 
30 | 206 34 27.0 


31 § 209 48 16.4 


pt. 1] 212 58 15.6 


21216 444.1 
34219 8 0.2 
44222 8 21.6 
§225 6 5.1 
69228 1 26.8 
7 [ 23° 54 42.3 
81233 46 6.4 
9 | 236 35 53-5 
10 | 239 24 17.5 
If | 242 II 31.9 
12] 244 $7 49-9 
13 | 247 43 24.3 
141 250 28 27.7 
1§ § 253 13 12.5 
161255 $7 51.1 
17 | 258 42 35.7 
18] 26x 27 38.4 
19 § 264 13 11.6 
20 | 266 sg 27.5 
21] 269 46 38.5 
229272 34 57-3 
231275 24 36.7 
241278 15 49.7 
25428: 8 49.8 
26284 3 50.9 
271287 1 7.3 
a8} 290 0 53.5 
291293 3 24.9 
30} 296 8 57.3 
18299 17 47.0 


4 $2 49.6 
4 43 26.0 
4 34 18.7 
4 325 31.2 
417 6.3 


49 $8 
4 1 30.6 
3 54 31.4 
3 47 38.0 
3 41 20.3 


3 35 27-§ 
3 29 59-2 
3 24 $4.3 
3 20 11.9 


3 15 §2.1 
3 II $1.0 
3 8 10.7 
3 48453 
3 1 45-9 
a 58 59.7 
2 §6 30.0 
2 54 16.1 
252 17.4 
2 $0 33-3 
249 3-3 


2 47 47.0 
2 45 44.0 
24S S4-1 
245 16.8 
2 44 §2.0 


2 44 39-7 
2 44 39.6 
2 44 51.6 
2 4§ 15-9 
245 52.5 


a 46 41.4 
2 47 42.8 
2 48 $7.0 
2 §0 24.0 
2 $2 4-3 
2 53 58.3 
a 56 6.3 
a 58 28.8 
3 t 6.2 
3 3 59-2 


MERCURY. 


GREENWICH MEAN NOON. 


Reduction f Heliocentric 
to Orbit. 





49-5 
§2.2 
47°5 
35-2 
15.2 
47-3 
II 11.8 
10 28.4 


9 37-4 


+12 


3 7 8.2 |+ 8 39.0 
3 30 34.0 |+ 7 33-4 


Latitude. 


+6 48 14.3 
6 38 31.4 


6 26 28.3]. 


6 12 23.7 
§ 56 35-1 


+5 39 18.3 
5 20 47.8 
5 116.4 
4 40 55-5 
419 55-3 

+3 58 24.5 
3 36 30.7 
3 14 20.8 
2§2 0.3 
2 29 34-3 

+297 «7.1 
I 44 42.4 
I 22 23.4 
1 013.8 
© 38 13.0 

+o 16 26.0 

-—o § 6.2 
© 26 22.1 
0 47 20.3 
I 7 59-4 

—1 28 18.3 
1 48 16.0 
2 7 51.3 
227 3.1 
2 45 50.4 

-3 412.2 
322 7-4 
3 39 34-9 
3 56 33-4 
413 1-5 

—4 28 57.9 
4 44 21.0 


459 9-2}. 


5 13 20.4 
5 26 §2.7 
-5 39 43.8 
5 51 53.1 
6 311.9 
6 13 43-2 
6 23 21.5 


—6 32 3.1 


Daily 
Motion. 


—-8 


15 
15 
14 
13 
r3 

—%2 
Ir 
10 
10 


9 
~- 8 


” 
26.3 
56.2 

6.9 
$9-4 
35-3 


$$-9 

3.0 
58.0 
42.1 
16.8 


43-4 

2-9 
16.2 
24.0 
27-3 
26.5 
22.3 
r§.2 

5.6 
53-7 


39-9 
24.3 

7.2 
48.8 
29.2 

8.5 
46.7 
23-7 
$9-7 
34-7 

8.7 
41.6 
13.2 
43-5 
12.5 


42.0 

3-9 
30.0 
52.2 


12.% 


29.6 
44-5 
56.6 

$-4 
10.6 


11.9 


—6 39 44.01 — 7 9.0 


[Eph 1s) 


9-546 3330 
9-553 2689 
9.560 1986 
9.567 0742 
9-573 8545 


9-593 goro 
9-599 4029 
9-605 2844 
9.610 9324 
9-616 3366 
9-621 4893 
9.626 3843 
9-631 0172 
9-635 3850 
9-639 4856 
9-643 3179 
9-646 8815 
9-650 1764 
9-653 2028 
9-655 9617 
9-658 4538 
9.660 6799 
9-662 6413 


9-664 3388 
9-665 7733 
9-666 9458 
9-667 8570 
9-668 5075 


9-668 8975 
9.669 0275 
9-668 8976 
9.668 5075 
9-667 8571 
9.666 9461 
9-665 7736 
9-664 3389 
9-662 6415 
9-660 6803 
9-658 4542 
9-655 9622 
9-653 2034 
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Logarithm of Distance from 
Earth— 


At Interme- 


diate Date. 


0.133 4221 | 0.133 8259 


0.134 1506 


0.134 3987 


0.134 5728 | 0.134 6754 


0.134 7087 
0.134 5766 
0.134 1929 
0.133 5736 
0.132 7323 
0.131 6817 
0.130 4329 


0.134 6751 
0.134 4152 
0.133 9118 
0.133 1799 
0.132 2325 
0.131 0814 


| 0.129 7374 
0.128 gg60 | 


0.128 2007 


0.127 3795 | 0.126 5064 
0.125 SQII | 0.124 6345 
0.123 6373 | 0.122 6002 
0.121 §236 | 0.120 4083 


0.119 2546 | 0.118 0631 


0.116 8340 
0.114 2647 


0.111 5489 
0.108 6882 


0.105 6836 
0.102 5350 
0.099 2422 


0.115 5678 
0.112 9250 
0.110 1366 
0.107 2039 


0.104 1273 
0.100 9067 
0.097 S414 


0.095 Ba42 | 0.094 0304 


0.092 2197 


0.090 3719 


0.088 4867 | 0.086 5638 


0.084 6029 
0.080 5656 
0.076 3715 
0.072 OI7I 


0.067 4985 
0.062 8115 


0.057 9515 
0.052 9136 
0.047 6928 
0.042 2837 
0.036 6808 
0.030 8784 
0.024 8708 
0.018 6524 


0.012 2178 


0.005 5617 | 
9-998 6794 | 


0.082 6036 
0.078 4884 
0.074 2146 
0.069 7786 
0.065 1763 
0.060 4034 
0.055 4551 
0.050 3264 
0.045 O121 
0.039 5068 
0.033 8049 


0.027 goo6 
0.021 7883 


0.015 4625 
0.008 9177 
0.002 1491 
9-995 1522 


9-991 5671 | 9.987 9236 
9-984 2217 | 9.980 4613 


9-976 6423 | 


9-972 7647 


9-968 8289 | 9.964 8354 
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Date. 


Nov. 
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12 
13 
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HELIOCENTRIC CO-ORDINATES, 1915. 


Heliocentric 
Longitude, 


Mean Equinox 


of Date. 


299 17 47.0 
302 30 11.2 
305 40 27.7 
309 6 54.9 
312 31 51.9 
316 1 38.6 
319 36 35.6 
323 17 4.2 
337 3 26.0 
330 56 3.2 
334 55 18.4 
339 134.1 
343 15 12.5 
347 36 35.4 
352 6 3.2 


356 43 55.0 
I 30 27.3 

6 25 53.6 
II 30 23.2 
16 44 0.6 


22 6 43-7 
27 38 23.5 
33 18 42.3 
39 7 13-3 
45 319-3 
§r 612.5 
57 14 54-7 
63 28 17.5 
69 45 3-7 
76 3.49.1 
82 23 4.6 
88 41 19.4 
9457 3-4 
tor 8 50.7 
107 I1§ 21.9 
113 15 26.4 
119 8 4.1 
124 52 26.3 
130 27 55.8 
135 54 6.7 
I4I IO 43.4 
146 17 40.¢ 
151 14 58.5 
156 2 47.5 
160 41 21.1 
165 10 57.6 
169 31 58.5 


Daily 
Motion. 


e é ve 
3 10 34.0 
3 14 17.2 
3 18 18.6 
3 22 38.8 
3 27 18.5 


3 32 38.4 
3 37 39-2 
3 43 22.5 
3 49 25.8 
3 55 $2-4 


4 241.7 
4 9 S3-4 
417 97.1 
4 25 22.0 
4 33 36.8 


442 9.5 
4 50 $7-4 
4 59 56.8 
3 9 3:3 
§ 38 11.2 


§ 27 33.6 
5 36 3.0 
S$ 44 30.3 
§ $2 95.6 
5 59 38.4 
6 g 58.2 
6 rr 14.6 
6 15 18.0 
618 0.2 
6 19 15.3 
619 0o.8 
6 17 14.0 
6 13 59.3 
6 9 23.6 
6 3 28.7 


S $6 $0.3 
S$ 48 37.1 
§ 40 1.2 
$ 30 53.6 
5 ar 25.6 
$ 3 47.0 
5 2 6.6 
4 $2 31.8 
443 8.6 
434 1.7 
4 25 14.9 
416 50.9 


MERCURY. 


GREENWICH MEAN NOON. 


Reduction f Heliocentric 
to Orbit. } Latitude. 
+ 7 33-4 | -6 39 44.0 

6 20.9 | 6 46 19.6 

5 2.2) 651 45.1 

3 37-7} 955 55.1 

2 8.4] 6 58 43.8 

+ 0 35.01 -7 0 4.9 
-I x.rf 6 59 51.7 
2 38.7 | 6 57 56.9 

4 16.2 § 6 5412.7 

5 53.91 6 48 31.1 

— 7 23.6 | —6 40 43.7 
8 49.1] 6 30 41.8 
Io 5.9] 618 16.7 
Ir 11.3 | 6 320.1 
12 2.63 5§ 45 43.9 
—I2 37.1 | —5 25 21.1 
12 51.9] 5 2 5.9 
12 44.8] 435 54-5 
12 13.9] 4 6 45.6 
Ir 18.0] 3 3441.1 
— 9 56.9 | -2 59 46.9 
8 11.5] 2 22 13.6 

6 4.3] 1 4217.2 

3 390-2] I O19.2 
-1 1.6 4-0 16 47.1 
+ I 41.7 | +o 27 46.0 
4 22.9] 1 12 42.2 

6 53.7] 157 19.9 

9 6.0] 2 4055.6 
10 52.4] 3 22 45.3 
+12 7.19 +4 2 7.5 
12 46.4] 4 38 24.6 
12 48.8] sir 4.8 
1215.2} 5 39 43-5 
Ir 867 6 4 3.9 
+ 9 33-9 | +6 23 57.1 
7 36.9] 6 39 21.8 

5 24.3 | 6 5023.3 

3 2.74 657 12.3 
+0 38.4] 7 0 3.6 
— I 43.0 | +6 59 15.2 
3 56.8] 655 6.7 
5 59-41 6 47 58.5 

7 48.0] 638 11.0 

9 20.7] 626 3.8 
—10 36.6 | +6 11 55.8 
-II 35.3 1+5 56 4.2 


[Eph 15) 


Daily 
Motion. 


—- 7 9.0 
6 1.4 
4 48.6 
$3 3°-3 
2 6.0 
— oO 35.2 
+z 3.8 
a 48.2 
4 41-5 
6 43-2 
+ 8 53.3 
rz x2.% 
23 39-S 
16 15.2 
18 58.4 


48.2 
42.9 
40.2 
37-3 
30.7 


24 
27 
30 
33 
+36 
38 
at 
42 


15-9 
47-9 
.3 
50.3 
8.5 


+44 $1.3 
$4.2 
14.0 
49.8 


42.6 


ae ae 


40 


+37 55-4 
33-3 
43.9 
31.7 
a2 67.6 
38.6 
13 11.8 
8 53.1 
4 47-4 
58.3 
31.8 
S 41.7 
8 31.2 
Ir 0.6 
13 10.6 


“15 «2.5 
16 37.9 


9-639 4862 
9-635 3857 
9-631 0180 
9-626 3851 
9.621 4902 


9-616 3377 
9-610 9334 
9.605 2853 
9-599 4038 
9-593 3019 
9-586 9958 
9-580 5054 
9-573 8553 
9.567 0750 
9.§60 1994 
9-553 2696 
9-549 3337 
9-539 4467 
9-532 6708 
9-526 0757 
9-519 7376 
9-513 7382 
9.508 1636 
9.§903 1017 
9-498 6393 
9-494 8591 
9-491 8357 
9.489 6319 
9.488 2955 
9-487 8562 
9.488 3240 
9-489 6881 
9-491 9182 
9-494 9663 
9-498 7690 
9-503 2514 
9.508 3307 
9-513 9198 
9-519 9310 
9-526 2784 
9-532 8803 
9-539 6606 
9-546 5500 
9-553 4864 
9.560 4151 
9-567 2884 
9-574 0652 


At Date. 





9.968 8289 
9-960 7848 
9-952 5156 
9-944 0318 
9-935 3485 


9.926 4869 
9-917 4756 
9-908 3530 
9.899 1686 
9.889 9848 
9.880 8799 
9-871 9489 
9.863 3065 
9-855 0875 
9-847 4470 
9-840 5584 
9-834 6094 
9.829 7951 
9.826 3085 
9.824 3275 
9.824 0013 
9-825 4357 
9.828 6820 
9.833 7284 
9.840 4986 
9-848 8575 
9.858 6202 
9.869 5670 
9.881 4594 
9.894 0549 
9-907 1196 
9-920 4387 
9.933 8228 
9-947 1104 
9-960 1693 
9-972 8951 
9.985 2092 
9-997 9549 
0.008 3942 
0.019 2056 


0.029 4796 
0.039 2161 
0.048 4227 
0.057 1125 
0.065 3019 


0.073 O00 
0.080 2570 





Logarithm of Distance f 
Earth— 


At Interms 


diate Date 


9-964 8 

9-950 674 
9-948 299 
9-939 713 
9-930 938 
9-921 997! 
9-QI2 925 
9-903 704 
9-894 572 
9-885 41 

9-876 336 
9-867 583; 
9-859 134 
9-851 184 
9.843 807 
9-837 45 

9-832 048 
9-827 874: 


9.825 11 

9-823 ss 
9.824 4934 
9.826 8316 
9-830 9835 
9-836 905: 
9-844 400 
9-853 5765 
9-863 9601 
9.875 410; 
9.887 6843 
9-900 5426 
9-913 759 
9-927 1334 
9-940 4876 
9-953 6756 
9-966 5793 
9-979 1076 
9-991 1934 
0.002 7895 
0.013 8667 
0.024 4100 


0.034 4147 
0.043 8849 
0.052 8313 
0.061 2686 
0.069 2149 
0.076 6898 
0.083 7142 





v.16 


~~ 





HELIOCENTRIC CO-ORDINATES, 1915. 


169 31 58.5 
173 44 47-5 
177 49 49-4 
181 47 29.8 
185 38 14.7 
189 22 29.9 
193 © 40.7 
196 33 11.8 
200 0 27.0 
203 22 49.4 
206 40 40.9 
209 54 22.8 
213 415.2 
216 10 37.4 
219 13 47.8 
22214 4.0 
225 11 42.8 
228 7 0.3 
23% O12.1 
233 ST 33-0 
236 41 17.3 
239 29 38.9 
242 16 51.4 
245 3 7.8 
247 48 41.0 
25° 33 43-7 
253 18 28.2 
256 3 6.8 
258 47 51.8 
261 32 55.3 
264 18 29.6 
267 447.0 
269 52 0.0 
272 40 21.1 
27§ 30 3.1 
278 21 109.3 
281 14 23.0 
284 9 28.1 
287 6 48.9 
290 6 40.1 


293 9 16.9 
296 14 §5.2 
299 23 51.4 
302 36 22.6 
305 $2 46.6 


399 13 21.9 
312 38 27.7 


Heliocentric 

Longitude, 

ean Equinox 
of Date 


Daily 
Motion. 


e o on 
4 36 50.9 
4 8 gr.2 
4 1 168 
3 54 8.3 
3 47 2$.7 


3 4 8.8 
3 35 16.9 
3 99 49-2 
3 24 45.0 
3.20 3.3 


3 3S 43.2 
3 rx 43.8 
3 8 4.2 
3 4 48.3 
3 3 40.4 
2 58 54.7 
2 56 95.5 
2 54 12.2 
2 §2 13.9 
2 §0 30.3 


249 0.7 
247 44.8 
2 46 42.2 
245 $2.7 
9 48 15.9 


2 44 $1.5 
2 44 39-5 
2 44 39-7 
2 44 §2.2 
2 48 16.9 


2 45 53.8 
2 46 43.2 
2 47 44.9 
2 48 59.4 
2 50 26.9 
252 7.7 
254 2.2 
2 56 10.5 
2 s8 33.5 
3 tI. 


3 4 48 
3 7 14.4 
3 r0 40.8 
3 14 24.6 
3 18 26.5 


3 32 47-3 
3 27 27.6 


MERCURY. 


GREENWICH MEAN NOON. 


Reduction] Heliocentric 


to Orbit. | Latitude. 
-II 35.3145 56 4.2 
1217.0] 5§ 38 44.9 
12 42.3] § 2012.3 
12 §2.1f § 039.2 
12 47.5] 44017.0 
—12 29.8 | +4 19 15.7 
12 0.31 357 44.0 
IT 20.3 § 3 35 49-7 
TO 31.3] 3 13 39-4 
9 34.6] 2 51 18.7 
— 8 31.3 | +2 28 52.6 
722.7] 2 625.5 
6 10.0] 144 0.9 
4 54.2] 4 21 42.1 
3 36.4] 059 31.8 
~ 2 17.3 | +0 37 32.4 
— © §7.8} +015 45.9 
+0 21.2]7-0 5 45.9 
I 39.0] 027 1.3 
2 55.0] 047 58.9 
+4 845[-1 8 37.4 
5 19.3] 1 2855.7 
6 26.1] x 48 52.7 
7 29.1] 2 827.2 
8 27.6] 2 27 38.3 
+ 9 21.2 | -—2 46 24.9 
10 9:57 3 445-9 
IO 52.2 | 3 22 40.2 
11 28.81 340 6.8 
Tr 59-2] 357 4-3 
+12 23.0 | —4 13 31.5 
12 39.9] 429 26.9 
12 49.7] 444 49.0 
12 §2.2§ 4 59 36.0 
12 47.3] 513 46.1 
+12 34.7 | —5 27 17.2 
12 14.5] 540 7.0 
1x 46.4] 5 52 12.9 
Ir 10.6] 6 3 32.2 
10 27.0] 614 1.9 
+ 9 35.8 | -6 23 38.5 
8 37.1] 6 32 18.3 
7 31.29 639 57.2 
6 18.6] 6 46 30.7 
459.6] 651 54.0 
+ 3 35.01-6 56 1.6 
+2 §.5 8-6 58 47.7 


[Eph 15] 


9-574 0652 
9.580 7106 
9-587 1954 
9-593 4954 
9-599 5906 
9.605 4650 
9.611 1056 
9.616 so2r 
9-621 6466 
9.626 5333 
9.631 1580 
9-635 5375 
9-639 6097 
9-643 4336 
9-646 9887 
9.650 2751 
9-653 2932 
9-656 0437 
9-658 5275 
9.660 7454 
9.662 6984 
9-664 3876 
9.665 8141 
9-666 9785 
9.667 8815 
9-668 5237 
9-668 9057 






Logarithm of 


Radius Vec- 
tor. 
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Logarithm of Distance from 
Earth— 


At Date. 


0.080 2570 
0.087 0640 
0.093 4522 
0.099 4423 
0.105 0543 
©.1I0 3075 
0.I1§ 2200 
0.119 8093 
0.124 0912 
0.128 0807 
0.131 7920 
0.135 2374 
0.138 4288 
0.141 3773 
0.144 0928 
0.146 5839 
0.148 8591 
0.150 9257 
0.152 7g00 
0.154 4580 
0.155 935? 
0.157 2261 
0.158 3347 


0.159 2644 
0.160 o180 


0.160 5979 
0.161 oo61 


0.161 2437 
0.163 3114 
0.161 2094 


0.160 9376 
0.160 4948 
0.159 8796 
0.159 OgOI 
0.158 1237 
0.156 9772 
0.155 6468 
0.154 1281 
0.152 4158 
0.150 5043 
0.148 3871 
0.146 0566 
0.143 §047 
0.140 7224 
0.137 6995 
0.134 4252 


9.621 3339 | 0.130 8872 


Qh. 





At Interme- 
diate Date. 


0.083 7142 
0.090 3091 
0.096 4958 
0.102 2943 
0.107 7246 
0.112 8052 
0.117 5540 
0.121 9878 
0.126 1216 
0.129 9703 
0-133 $472 
0.136 8641 
0.139 9328 
0.142 7636 
0.145 3659 
0.147 7480 
0.149 9181 
0.151 8828 
0.153 6482 
0.155 2202 


0.156 6837 
0.157 8030 
0.158 8217 
0.159 6631 
0.160 5295 
0.160 8234 
0.161 1462 
0.161 2988 
0.161 2816 
0.161 0948 


0.160 7377 


0.160 2089 
0.159 5068 


0.158 6292 
0.157 5732 


0.156 3353 
0.154 9113 
0.153 2965 
0.151 4853 
0.149 4719 


0.147 2490 
0.144 8089 


0.142 1430 
0.139 2417 
0.136 0945 
0.132 6900 


0.129 OF53 
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HELIOCENTRIC CO-ORDINATES, 1915. 


Heliocentric 
Longitude, 


of Date. 





TIQ 14 43-4 
122 29 35.2 
125 44 30.6 
128 59 29.0 
132 14 29.8 


135 29 32-5 
138 44 36.3 
I4I 59 40.7 
145 14 45.0 
148 29 48.5 


151 44 50.6 


154 59 50.4! 


158 14 47.4 
161 29 40.8 
164 44 29.9 
167 59 14.0 
17I 13 §2.6 
174 28 24.8 
177 42 50.1 
180 57 7-9 
184 11 17.7 
187 25 18.9 
190 39 II 
193 52 53.8 


197 626.7 , 
200 I9 49.4 | 
203 33 1.7 | 


206 46 3.3 
209 58 54.1 
213 II 33.9 
216 24 2.7 
219 36 20.5 
222 48 27.4 
226 0 23.5 
a29 12 9.0 


232 23 44.0! 
23535 8.8. 
238 46 23.7 | 
241 57 29.2 | 


245 8 25.5 


248 19 13.1 | 


251 29 §2.5 
254 40 24.1 
257 50 48.6 
261 1 6.3 
264 11 17.9 
267 21 23.8 


Daily 


Mean Equinox| Motion. 


oo, 
137 24-9 
1 37 26.8 
137 28.4 
I 37 29.8 
I 37 39-9 


I 37 31-7 
I 37 32.2 
I 37 32-2 
I 37 32.0 
E37 32-4 


I 37 30-5 
I 37 29.2 
r 37 27.6 
1 37 25.6 
I 37 2343 


I 37 20.7 
I 37 27-7 
I 37 14-4 
2 37 10.8 
137 6.9 


137 28 
z 36 $8.4 
r 36 53.7 
t 36 48.9 
r 36 43.9 
t 36 38.8 
t 36 33-5 
zr 36 38.1% 
z 36 22.7 
3 36 17.2 


x36 32.7 
1 36 6.2 
1 36 0.7 
13S 53-4 
I 35 50.1 


133 44-9 
I 33 39-9 
I 35 35-2 
T 35 30-4 
135 25-9 


I 3S 21.7 
I 35 17-7 
I 35 14.0 
I 35 10.5 
t3s5 7-3 
133 4-4 
13S 1.7 


a _ —_~ 
oo ~ SS i SS = sh ee 





| 


VENUS. 


GREENWICH MEAN NOON. 


2 47.0 


2 27.0 
2 14.1 
59-5 
43-3 
25.8 

7-4 
47:8 
27.8 

7-4 
13.1 
33-4 
53-2 
12.4 
30.6 


47-7 
3.4 
17-5 
29-9 
40.3 
—2 48.7 
2 55.0 
2 59.1 
3 9-9 
3 2-5 
—2 57.8 
2 52.8 
2 45-7 
2 36.6 
2 25.5 
12.6 
58.0 
42.0 
24.8 
6.6 
—O 47-5 
o 27.8 
-o 7.8 
+0 12.2 
© 32.1 


mno0o0d d00nn mm 


| 
m4 


nb Bb &B & 


a -* & 


+0 51.6 
+I 10.4 





Reduction | Heliocentric | 
to Orbit. 


Latitude. 


e ‘ ve 1 


+2 19 49.2 
227 58.9 
2 35 40.2 
2 42 $1.5 
2 49 31.5 

+2 55 38.8 
3 112.2 
3 610.6 
3 10 33.1 
3 14 18.8 

+3 17 27.0 
3 19 $7.1 
3 21 48.7 
323 1-5 
3 23 35-2 

+3 23 29.8 
3 22 45-3 
3 21 22.0 
3 Ig 20.2 
3-16 40.3 

+3 13 23.0 
3 9 28.9 
3 458.8 
2 59 53.8 
254 14.8 

+2 48 3.0 
2 41 19.7 
234 6.2 
2 26 23.9 
218 14.4 


+2 9 39.3 | 
2 040.3 
I §1 19.1 
I 4f 37-5 
I 31 37-3 

+I 21 20.5 
I 10 49.2 
Io 5.1 
© 49 10.3 
038 6.9 


+o 26 56.9 
O15 42.3 
+0 425.3 
—o 6 52.1 
o18 7.8 
—o 29 19.8 ! 
TO 40 26.1 | 

[Eph 15] 


Daily 


+4 


wow ww & 


= =« OO 9 d Ps oom + 


| Motion. 


46.1 
26.6 

7.1 
12.5 
32.0 
$1.3 
10.4 
29-3 
47-9 

6.1 
23.8 
4r.t 
57.8 


13-9 
29-3 
44.0 
58.4 
1I.3 


23-7 
35-2 
45-9 
55.6 

4-4 
32.2 
39.0 
24.9 
39.7 
33-5 
36.3 
38.1% 
38.8 
38.5 
37.1 


34-7 
3t.4 





9.856 4263 
9-856 3991 
9-856 3812 
9-856 3728 
9-856 3738 


9.856 3842 
9-856 4041 
9-856 4333 
9.856 4717 
9-856 5193 


9-859 1142 
9-859 2793 
9-859 4444 
9.859 6091 
9-859 7727 
9-859 9349 
9.860 0950 
9.860 2527 
9.860 4074 
9.860 5586 
9.860 7059 
9.860 8489 


Logarithm of Distance from 
EKarth— 


At Inaterme 
diate Date 


9-607 2661 
9-621 4405 
9-635 4415 
9-649 2400 
Q-662 8123 

| 
9-676 1417 
9-689 2167 
9-702 0304 
9-714 5803 
9-726 8671 
9-738 8930 
9-750 6610 
9-762 1745 
9-773 4379 
9-784 4555 
9-795 2317 
9-805 7707 
9-816 0766 
9-826 1333 
9-836 0050 


9-845 6371 
9-855 055! 
9-864 2655 
9-873 2749 
9-882 ogoz 
9-890 7185 
9-899 1653 
9-907 4369 
9-915 5386 
9-923 4754 
9.931 2516 
9-938 870; 
9-945 3359 
9-953 5500 
9-960 8160 
9-967 8373 
9-974 7178 
9.981 4616 
9.988 0728 
9-994 5555 
©.000 9134 
©.007 1507 
0.013 2708 
0.019 2768 
0.025 I7II 
0.030 9554 
0.036 6342 


At Date. 


9-600 1254 
9.614 3728 
9.628 4648 
9-642 3679 
9-656 0556 
9.669 5082 
9.682 7116 
9-695 6565 
9-708 3384 
9-720 7505 
9-732 9125 
9-744 8091 
9-756 4493 
9-767 8372 
9-778 9772 
9-789 8735 
9.800 5306 
9.810 9526 
9.821 1434 
9.831 1070 
9.840 8482 
9.850 3725 
9-859 6859 
9.868 7949 
9-877 7064 


9-886 4273 
9.894 9641 
9-903 3227 
9-911 5087 
9-919 5273 
9-927 3833 
9-935 0806 
9.942 6224 
9-950 O116 
9-957 2513 
9-964 3445 
9-971 2949 
9.978 1066 
9-984 7835 
9-991 3300 
9-997 7498 
0.004 0469 
0.010 2252 
0.016 2879 
0.022 2377 


0.028 0773 
0.033 8087 
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VENUS. 
GREENWICH MEAN NOON. 







Logarithm of Distance from 
Earth— 






Logarithm of 


Daily Radius Vec- 


























| 

. Motion. tor. At Date. At Int erme- 
i. 29267 21 23.8] 135 1.7 | +1 10.4 ] -0 40 26.1 9-861 4835 | 0.033 8087 | 0.036 6342 
41270 31 24.8| « 34 s9-4 tr 28.4] © 51 24.6 9.861 5917 | 0.039 4331 | 0.042 2055 
6 § 273 41 21.4| 3 3457-4 | 1 45.39 I 2 13-3 9.861 6929 | 0.044 9516 | 0.047 6716 
81276 51 14.2| 134556] 2 Og] 112 50.4 9.861 7868 | 0.050 3656 | 0.053 0338 
10] 280 I 3.7| 134542 | 2 15.0] I 23 14.0 9.861 8731 | 0.055 6765 | 0.058 2938 
12 | 283 10 50.5 | 3x 34 52.9 | +2 27.5 | —I 33 22.0 9-861 9515 | 0.060 8862 | 0.063 4537 
14 § 286 20 35.2 | 1 34 52.0 38.2 | 143 12.8 9-862 0218 } 0.065 9967 | 0.068 5156 
16 | 289 30 18.4} 1 3451.4, 2 46.9] 1 52 44.6 9.862 0838 | 0.071 0104 | 0.073 4815 
18 |. 292 40 0.6] x 34 51.0 53-69 2 155.7 9-862 1374] 0.075 9292 | 0.078 3539 
20 § 295 49 42.4| 1 3450.9 | 2 58.2] 21044.4 9.862 1823 | 0.080 7558 | 0.083 1351 
22 | 298 59 24.2] 1 34 5t.0| +3 0.6]-219 9.1 9.862 2184} 0.085 4920] 0.087 8269 
241302 9 6.5| r3451.4/ 3 O8f 227 8.4 9.862 2457 | 0.090 1400 | 0.092 43T5 
26 | 305 18 49.8 | 1 3452.0 | 2 58.9] 2 34 40.8 9.862 2640 J 0.094 7016 | 0.096 9505 
28 [ 308 28 34.6] 1 34 52.9] 2 54.7] 241 44.9 9.862 2733 | 0.099 1785 | o.10r 3856 
3O F grr 38 21.3] 1 3453.9| 2 48.4] 2 48 19.5 9-862 2736 | 0.103 §719 | 0.105 7375 
ay 21314 48 10.3 | 1 34 55.1 | +2 40.1 | —2 54 23.4 9.862 2649 J 0.107 8824 | 0.110 0065 
4131758 1.8| «34 56.5] 2 29.8] 25955.4 9.862 2472] 0.112 1099 | 0.114 1928 
6]32t 7 56.4| 134582] 217.71 3 454.6 9-862 2205 J 0.116 2551 | 0.118 2968 
8 | 324 17 54.3| t 3459-8] 2 3.9] 3 9 20.1 9-862 1849 | 0.120 3179 | 0.122 3186 
10 [| 327 27 §5.8| x35 1.7] 1 48.6] 313 11.0 9.862 1406 | 0.124 2990 | 0.126 2592 
12133038 1.2] «35s 3.7 | +z 32.0 | -3 16 26.6 9.862 0876 | 0.128 1994 | 0.130 1195 
14] 333 48 10.7/ 135 s8| 114.2] 319 6.3 9.862 0262 J 0.132 0198 | 0.133 Qoos 
16 | 336 58 24.6/ 135 82] 0 55.5] 321 9.5 9.861 9565 f'0.135 7617 | 0.137 6034 
18] 340 8 43.0/ 1 35 10.4] © 36.29 3 22 35.9 9-861 8787 | 0.139 4259 | 0.141 2293 
20 1 343 19 6.2/1 35 12.8 | +0 16.4] 3 23 25.2 9-861 7930 | 0.143 0138 | 0.144 7795 
22 | 346 29 34.3] 1 35 15.3 | —o 3.6 | -—3 23 37.1 9.861 6997 | 0.146 §266 | 0.148 2553 
241349 40 7.4] 135179] © 23.6] 3 23 11.6 9.861 5992 J 0.149 9658 | 0.151 6583 
26 1 352 5045.7] 135 20.5] 0 43.39 322 8.7 9.861 4917 | 0.153 3328 | 0.154 9893 
281356 129.4] 335 23.2] 1 2.5 3 2028.5 9-861 37741 0.156 6280] 0.158 2489 
301359 12 18.5] 335 35.9 | 120.9% 318 11.4 9.861 2567 } 0.159 8519 | 0.161 4371 
‘une 1 2 23 13.1 | 1 35 28.7 | —1 38.3 | -3 15 17.6 9-861 1301 | 0.163 0044] 0.164 5539 
3 5 3413-3] r 35 3t-s] 1 54.5] 3 11 47.6 9.860 9979 J 0.166 0855 | 0.167 5992 
5 8 45 19.2] 135344] 2 9.4] 3 7 42.0 9.860 8604 | 0.169 0950 | 0.170 5729 
7] rr 56 30.9| x35 37-3 | 222.7] 3 3 1.5 9-860 7181 | 0.172 0328 | 0.173 4747 
91 IS 748.5] 135 40.3 | 2 34.2] 257 46.9 9.860 5715 | 0.174 8988 | 0.176 3051 
Ir} 18 19 12.0] t 35 43-3 | —2 43-7 | -2 51 59.1 9-860 4209 | 0.177 6935 | 0.179 0641 
13] 22 3041.6| 1 35 46.3 | 2 51.3 245 39.0 9.860 2668 | 0.180 4171 | 0.181 7526 
IS] 24 42 17.3| 135 49-4| 2 56.8] 2 38 47.9 9.860 1098 | 0.183 0707 | 0.184 3714 
IZ7l 27 $3 59-%| 135 52-5 | 3 0.0] 2 31 27.0 9-859 9502 | 0.185 6548 | 0.186 9210 
1gl 32 § 47-2| 135556] 3 1.0] 2 23 37.5 9-859 7886 | 0.188 1702 | 0.189 4025 
21] 34.17 41.7| «35 58-8 | —2 59.8 | —2 15 20.8 | 9-859 6254] 0.190 6179 | 0.191 8166 
23] 37 29 42.7| 136 22] 2 56.39 2 6 38.4 9.859 4612 | 0.192 9988 | 0.194 1645 
25] 40 41 50.2| 136 5.4 | 2 50.617 157 32.0 9.859 2965 J 0.195 3138 | 0.196 4469 
271 4354 4-2| 336 8.7] 242.8] 148 3.1 9-859 1319 | 0.197 5637 | 0.198 6642 
290] 47 624.9] 1 3612.1 | 2 33.08 3 38 13,5 | 9.858 9677 | 0.199 7484 | 0.200 8162 
July rf 5018 52.5] 1 36 15.5 | -—2 21.2 | -r 28 5.0 | 9.858 8046 | 0.201 8677 | 0.202 9028 
30 5331 26.9] 1 36 18.9 | -2 7.6] -1 17 39-4, 9-858 6430 | 0.203 9214 | 0.204 9236 
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Heliocentric 
Longitude, 


of Date. 










ae 





° U 







ean Equinox| Motion. 


VENUS. 


GREENWICH MEAN NOON. 





Daily 


e ’ oP , 








Reduction J Heliocentric 
to Orbit. 


July rf 50138 52.5] 1 36 15.5 | -2 21.2 
31 53 31 26.9] 136189 | 2 7.6 
51 5644 8.2| 1 36 22.4] 4 52.4 
71 59 56 56.6| 1 36 25.9 | 41 35.8 
9] 63 952.1] 1 3629.5] 1 18.0 

Irf 66 22 54.7| 1 36 33-1 | -—O 509.2 
13] 6936 4.5| 1 3636.7 | © 39.6 
IS} 72 49 21.4] 1 36 40.3 | -—O 19.5 
17] 76 245.6| 1 3643.9] +o 0.8 
19] 79 1617.0] 1 3647.5 | © 21.1 
21 82 29 55.5| 1 36 sr. | +0 41.2 
23 85 43 41.1 | 136546! 1: 0.8 
25] 8857 33.7| 1 3658.0) 1 19.6 
27] 92 11 33-2| 137 t-4] 1 37.4 
291 95 25 39-4| 137 4-7] I 54.0 
31] 98 39 52.1] t37 80] +2 9.2 

Aug. 2] 101 54 11.2| 3731.1 | 2 22.7 
4] 105 8 36.3) 137 14.0] 2 34.3 
6] 108 23 7.1] 137 16.8] 2 44.0 
8] It 37 43-4| 137 19-4 | 2 51.6 

IO] 114 52 24.7| 1 37 21.8 | +2 57.0 
127 118 7 10.7 | 3 37 24.0 3 0.2 
14] 12122 0.8] r37 26.0] 3 1.0 
16 | 124 36 54.7| 137 27.7 | 2 59.5 
18 [127 51 51.7| 1 3729.2 | 2 55.7 
20} 131 651.4] 1 37 30.4] +2 40.6 
22 | 134 21 53.1] 2 37 32.3 2 41.4 
24 1 137 36 56.3] 1 3731.8 | 2 31.1 
26] 140 52 0.3] 13732.0/ 2 18.8 
281144 7 4.4] 137319] 2 4.8 
397 147 22 7-9] 137 31-5 | +2 49.1 

Sept. 1] 150 37 10.2| 1 37 30.7 | I 32.1 
31153 52 10.6| 237 29.6] 1 13.9 
51157 7 8.4| x 37 28-1 © 54.7 
7] 16022 2.8) 137 26.2, 0 34.8 
9 | 163 36 53-2] 1 37 24.0 | +0 14.5 
II] 166 5x 38.8] 1 37 21.5 | -O §.9 
134170 619.1] 1: 37 18.7 © 26.3 
15 1173 20 53-3| 137 135.5 | © 46.4 
17 1.176 35 20.9| 1 37 12.0 | r 5.8 
19] 179 49 41.2] 137 8.2, —I 24.4 
217183 3.53.6] 137 4.1 | 2 41-9 
23 | 186 17 57.6] x 36 s9.8 ) 58.1 
25 | 189 31 52.8] 1 3655.3, 2 12.8 
27 | 192 45 38.7] 136 s0.5 2 25.8 
291195 59 14.9| 1 36 45.6 , —2 36.9 

Oct. 1] 199 12 43.0! 1 36 40.5 | —2 46.0 


ap 








Latitude. 





-1 28 5.0 
I 17 39-4 
r 6 58.8 
056 5.1 
045 0.4 

—O 33 46.7 
© 22 26.1 

-o1r 0.8 

+0 027.1 
© II 55.2 





+0 23 21.5 
© 34 43.8 
© 45 59.8 
057 (7-3 
1 8 4.2 

+1 18 48.4 
I 29 17.8 
T 39 30-3 
I 49 23.9 
1 58 56.6 

+2 8 6.6 
216 52.1 
225 11.4 
233 2-7 
2 40 24.6 

+2 4715.7 
2 53 34-5 
2 59 19.8 
3 439-5 
3 9 5-6 

+313 4.2 
3 16 25.6 
319 9.1 
321 14.2 
3 22 40.5 

+3 23 27.8 
3 23 36.1 
3 23 5:3 
3 21 §5-5 
320 7.1 

+3 17 40.4 
314 36.1 
3 10 $4-7 
3 6 37.1 
3 1 44.2 

+2 5617.0 

+2 50 16.5 

[Eph 15) 


Daily 


Motion. 





















°o0°0 mlm 


w~oodd 


—3 


12.2 
52-9 
33-4 


13.9 

5-7 
25.2 
44.6 

3.8 
22.8 
4i.5 
59.8 
17.7 
35.2 
52.0 

8.4 






9-857 7337 
9.857 5968 
9-857 4653 
9.857 3396 
9.857 2201 
9.857 1073 
9.857 oors 


9-856 go30 
9-856 8122 


9.856 7293 
9-856 6547 
9.856 5886 
9.856 5312 


9-856 4827 
9-856 4432 
9-856 4130 
9-856 3921 
9-856 3805 
9-856 3783 
9-856 3855 
9.856 4021 
9.856 4281 
9.856 4633 
9.856 5077 
9.856 5610 
9-856 6232 
9-856 6939 
9-856 7731 
9.856 8603 
9-856 9554 
9-857 0580 
9-857 1677 
9.857 2843 
9.857 4074 
9-857 5365 
9.857 6712 
9.857 8110 
9-857 9556 
9.858 1045 
9.858 2572 








Logarithm of Distance fra 
Earth— 





At Date. 


0.201 8677 
0.203 9214 
0.205 9093 
0.207 8312 
0.209 6868 


0.211 4764 
0.213 2005 
0.214 8596 
0.216 4542 
0.217 9852 
0.219 4534 
0.220 8599 
0.222 2054 
0.223 49°05 
0.224 7154 


0.225 8799 
0.226 9837 
0.228 0268 


0.229 0093 
0.229 9311 
0.230 7922 
0.231 5932 
0.232 3345 
0.233 0167 
0.233 6409 
0.234 2081 
0.234 7193 
0.235 1754 
0.235 5769 
0-235 9239 
0.236 2167 
0.236 4551 
0.236 6392 
0.236 7691 
0.236 8448 
0.236 8663 
0.236 8339 
0.236 7482 
0.236 6ror 
0.236 4205 
0.236 1804 
0.235 8gr1 
0-235 5529 
0.235 1664 
0.234 7321 
0.234 2500 
0.233 7202 


At Interme 
diate Date. 


©.202 gos 
0.204 923 
0.206 873 
0.208 767 


0.210 589 
O.272 346 


0.214 0331 
0.215 

0.217 22; 
0.218 7271 


0.220 164] 
0.221 5408 
0.222 855§ 
0.224 I10§ 
0.225 3052 
0.226 43 

0.227 5128 
0.228 5256 
0.229 4778 
0.230 3692 
0.231 2008 
0.231 9713 
0.232 6829 
0.233 336 
0.233 9316 
0.234 4706 
0.234 954 
0.235 3829 
0.235 7573 
0.236 0771 
0.236 3427 
0.236 5539 
0.236 7109 | 
0.236 8137 
0.236 8623 | 
0.236 8568 | 
0.236 7977 | 
0.236 6856 | 
0.236 §217 | 
0.236 3066 
0.236 0419 | 
0.235 7281 
0.235 3656 | 
0.234 9552 | 
0.234 4970 


0.233 QgIt 
0.233 4373 














24 
26 
28 


30 
3 


HELIOCENTRIC CO-ORDINATES, 1915. 


VENUS. 
GREENWICH MEAN NOON. 


Heliocentric 
Longitude, 


Equinox 


of Date. 


e e oP 


199 I2 41.0 


202 25 56.7 
205 39 1-9 
208 51 56.3 
212 439.8 
215 17 12.4 
218 29 33-9 
221 4I 44.5 
224 53 44-3 
228 5 33.3 
231 17 11.8 
234 28 40.0 
237 39 58.3 
240 51 6.9 
244 2 6.3 
247 12 56.8 
250 23 38.9 
253 34 13.0 
256 44 39.8 
259 54 59-7 
263 § 13.3 
266 15 21.1 
269 25 23.6 
272 35 21.6 
275 45 15-5 
278 55 6.0 
282 453.6 
285 14 38.9 
288 24 22.4 
291 34 4-7 
294 43 46.4 
297 53 28.0 
301 310.0 
304 12 52.8 
307 22 36.9 
310 32 22.8 
313 42 10.8 
316 52 1.3 
320 I $4.7 
323 IX §1.3 
326 21 51.4 
329 31 55-3 
332 42 3.3 
335 52 15.6 
339 2 33-4 
342 12 53.9 
345 23 20.2 








Daily 
Motion. 


or 
zr 36 40.5 
r 36 35.2 
8 36 39.9 
zr 36 24.5 
Xr 36 19.0 


1 36 13.5 
x 36 8.0 
xr 36 2.6 
I 35 $7.2 
I 3S §%.9 


x 35 46.7 
I 35 41.6 
x 35 36.7 
I 35 32.0 
I 35 27.5 


I 35 23.3 
338 %9.0 
I 35 15.2 
E3§ 12.7 
135 8.4 


3 35 
z 35 
t 35 
I 34 58.0 
2 34 56.2 


$-3 
2.§ 
0.r 


3 34 54-5 
I 34 $3.2 
E34 52.2 
3 34 SI.5 
X 34 51.0 


z 34 50.8 
2 34 530.9 
Z 34 §1.2 
I 34 St.7 
¥ 34 52.8 


I 34 53-5 
3 34 54-7 
Z 34 56.0 
I 34 57-5 
I 34 $9.2 
I.0 
3.0 
St 
7-3 
9.6 


I 35 
r 35 
35S 
E35 
I 35 


X 3$ 13.9 
I 3S 14-4 


Reduction J Heliocentric 
to Orbit. 


Hunn otdod nmnww wenn bt wwornod - 


+ 
w 


wp nww bt » www 


pono 


$ Onmnn 


46.0 


53-1 
57-9 
0.5 
0.9 


59-0 
54.8 
48.4 
40.0 
29.6 


17.3 

33 
47.8 
31.0 
13.0 


54.2 
34-7 
14.8 

§.2 
25.1 
44.8 

3-9 
22.2 
39-5 
55.6 
10.3 
23-3 
34.6 
44.1 
51.5 
56.8 

0.0 

1.0 
59.8 
56.4 


59.9 
43-3 
33.6 
22.1 


8.9 


54.0. 


37-9 
20.6 
2.2 
43-0 
23-3 
3-4 


Latitude. 


+2 50 16.5 
2 43 44.0 
2 36 40.9 
229 8.5 
221 8.3 

+2 12 42.0 
2 351.2 
T 54 37-5 
145 2.8 
135 9.0 

+1 24 57.8 
I 14 31.3 
I 351-4 
053 O.1 
0 41 50-5 

+0 30 51.6 
© 19 38.4 

+0 8 22.0 

“Oo 255-5 
© 14 12.0 

—O 25 25.6 
© 36 34.1 
© 47 35-5 
© 58 27.9 
I 9 9-3 

—T 19 37-7 
I 29 51.4 
I 39 48.5 
I 49 27.1 
I 58 45.6 

~2 7 42.3 
2 16 15.6 
2 24 23.9 
232 5.8 
2 39 20.0 

-246 5.1 
2 52 19.8 
258 3.1 
3 3 13-9 
3 7 §1-2 

—3 IT $4.3 
3 15 22.3 
3 18 14.6 
3 20 30.7 
3 22 10.0 

~3 23 12.3 

—3 23 37-3 | 

[Eph 15] 


Daily 
Motion. 


—3 8.4 
24.0 
39.0 
$3.2 

6.7 


> we we w 


a 


19.4 
31.3 
42.3 
$2.3 

1.4 

9.6 
16.8 
22.9 
28.z 
32-3 


unrhh a 


335-4 
37.5 
38.6 
38.7 
37-7 


! 
wa 


35-7 
32.6 
28.6 
23.6 
27.6 


aan A 


ta 


“gs 10.7 

2.8 
4 54.9 
44-4 


33-9 


wm 


> > 


—4q 23.6 
4 10.5 
3 57.6 
3 44.1 
3 29.9 

—3 15.0 

59.6 

43.6 

27.1 


r0.2 


52.8 
35-2 
17.1 
58.9 
49.4 


ocUCcWl lhl 


21.8 


“Oo 3.2 


Logarithm of 
Radius Vec- 
tor. 


9.858 2572 
9.858 4132 
9-858 5719 
9-858 7330 
9.858 8958 
9-859 9599 
9.859 2247 
9-859 3898 
9-859 5546 
9-859 7186 
9.859 8812 
9.860 0421 
9.860 2006 
9-860 3563 
9.860 5088 
9.860 6575 
9.860 8020 
9.860 9418 
9-861 0766 
9.861 2059 


9.861 3293 
9.861 4465 
9-861 5571 
9-861 6608 
9.861 7573 
9-861 8463 
9.861 9275 
9.862 0006 
9.862 0655 
9.862 1220 


9.862 1699 
9.862 2091 
9.862 2394 
9.862 2608 
9.862 2732 
9.862 2765 
9-862 2708 
9.862 2561 
9.862 2325 
9.862 1999 
9.862 1584 
9.862 1083 
9.862 0497 
9.861 9827 
9.861 9075 
9.861 8244 
9.861 7336 
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Logarithm of Distance from 
Earth— 





At Date. 


0.233 7202 
0.233 1423 
0.232 5164 
0.231% 8424 
0.231 1204 
0.230 3502 
0.229 5322 
0.228 6673 


0.227 7565 
0.226 8007 


0.225 8002 
0.224 7557 
0.223 6674 


0.222 5357 
0.221 3605 


0.220 1413 
0.218 8781 
0.217 5702 
0.216 2171 
0.214 8184 


0.213 3738 
0.211 8836 
0.210 3482 
0.208 7680 
0.207 1436 
0.205 4752 
0.203 7630 
0.202 0071 
0.200 2070 
0.198 3624 


0.196 4728 
0.194 §37° 
0.192 5546 
©.1g0 5241 
0.188 4445 
0.186 3152 
0.184 1360 
0.181 9067 
0.179 6273 
0.177 2980 
0.174 9184 
0.172 4881 
0.170 0065 
0.167 4731 
0.164 8869 
0.162 2464 
0.159 5§04 


At Interme- 
diate Date. 


0.233 4373 
0.232 8353 
0.232 1854 
0.231 4874 
0.230 7413 
0.229 9471 
0.229 1055 
0.228 2176 
0.227 2842 
0.226 3060 


0.225 2834 
0.224 2170 
0.223 1070 
0.221 9536 
0.220 7564 


0.219 5152 
0.218 2298 
0.216 8993 
0.215 §235 
0.214 1018 
0.212 6344 
0.21% 1215 
0.209 5637 
0.207 9613 
0.206 3149 


0.204 6246 
0.202 8905 
0.201 1126 
0.199 2903 
0.197 4233 
0.195 5107 
0.193 5517 
0.19T 5454 
0.189 4905 
0.187 3861 
0.185 2318 
0.183 0276 
0.180 7732 
0.178 4689 
0.176 1145 


0.173 7096 


0.171 2537 
0.168 7463 
0.166 1867 


0.163 5735 


0.160 9055 
0.158 18 


HELIOCENTRIC CO-ORDINATES, 1915. 


MARS. 
GREENWICH MEAN NOON. 
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1i Logarithm of Distance fra 
Date. Tonpitudes Daily | Reduction] Heliocentric | _ Daily Logarithm of Earth— 

Mean Equinox) Motion. | toOrbit. | Latitude. Motion. tor. At Inter: 
of Date. At Date. | ‘diate Dats 
Jan. 0f 27547 9-4] 35 1-44 | +53.7 | —-12% 3.2] 46.37 [0.158 5328 | 0.384 3051 | 0.384 054 
21276 57 18.8; 35 7.98 53-5 I 22 35.1 48-49 [0.157 8631 | 0.383 8023 | 0.383 sf 
44278 7 .41.3| 35 14.47 53-2 124 5.1 44-87 1 0.157 2011 | 0.383 2854 | 0.383 02 
61279 18 16.7] 35 20.90 52.8 I 25 33-3 43-63 1 0.156 5471 | 0.382 7547 | 0.382 484 
81280 29 4.8] 35 27.26 52.4 1 26 59.7 42.67 1 0.155 9014 | 0.382 2100 | 0.381 933 
10] 281 40 5.6] 35 33-56 | +51.8 [| -12824.0| 41.67 J.0.155 2643 | 0.381 6516 | 0.381 36; 

12 | 282 51 19.0} 35 39-78 51.2 I 29 46.3 40.64 10.154 6361 | 0.381 0794 | 0.380 7 
144284 2 44.7| 35 45-93 50.4 I3r 6.6 39-58 | 0.154 0174 | 0.380 4938 | 0.380 I9 

16 | 285 14 22.6} 35 52.00 49-6 I 32 24.7 38.50 | 0.153 4082 | 0.379 8944 | 0.379 5 
18 | 286 26 12.6] 35 57.99 48.7 I 33 40.5 37.39 | 0.152 8og1 J 0.379 2822 | 0.378 971! 
20 | 287 38 14.5| 36 3.89 | +47-7 | -! 3454-2] 36.25 [0.152 2203 | 0.378 6578 | 0.378 34!) 
22 | 288 50 28.1 | 36 9.70 46.6 136 5.5 35.08 | 0.151% 6423 | 0.378 0220 | 0.377 700 
241290 2 53.3} 36 15-41 45:5 | %37%4.5| 33-88 | 0.151 0752 | 0.377 3755 | 0-377 O48 
26 | 291 15 29.7 | 36 ar.03 44.2 I 38 21.0 32.66 0.150 5195 | 0.376 7194 | 0.376 387 
28 | 292 28 17.3 | 36 26.54 42.9 I 39 25.1 33.41 | 0.149 9754 | 0.376 0542 | 0.375 718 
30 1 293 4115.8 | 36 sr.05 | +41.5 | -1 4026.7| 30.23 | 0.149 4433 1 0.375 3804 | 0.375 o4al 
Feb. 1] 294 54 25.1| 36 37.25 40.0 I 41 25.7 28.83 § 0.148 9235 | 0.374 6985 | 0.374 354 
31296 7.44.8| 36 42.42 38.4 I 42 22.0 a7.5r | 0.148 4163 | 0.374 0095 | 0.373 662 
5 1297 21 14.7 | 36 47.48 36.7 I 4315.7 26.16 | 0.147 9221 | 0.373 3131 | 0.372 96% 
712098 34 54.6| 36 52.42 35.0 144 6.6 24.79 9 0.147 4410 0.372 Gogo | 0.372 254] 
91299 48 44.2] 36 57.01 | 433.2 | -1 44 54.8] 23.40 [0.146 9736 | 0.371 8976 | 0.371 5384 
II 30% 243.3] 37 1.87 31.4 I 45 40.2 21.99 [| 0.146 5199 | 0.371 1780 | 0.370 815 
13 | 302 16 51.6] 37 6.41 29.5 t 46 22.8 20.55 | 0.146 0803 | 0.370 4505 | 0.370 O89 
15 § 303 31 8.9] 37 10.80 27.5 147 2.4 19.09 | 0.145 6551 | 0.369 7155 | 0.369 3453 
17 1 304 45 34.7] 37 15.05 25.5 I 47 39-2 17.62 | 0.145 2445 | 0.368 9739 | 0.368 6007 
19 | 306 0 9.0] 37 19.13 | +23.4 | —1 48 12.9| 16.23 0.144 8488 | 0.368 2259 | 0.367 S404 
21 | 307 14 51.2| 37 23.10 21.3 1 48 43.7 14.62 10.144 4683 | 0.367 4719 | 0.367 0929 
23 | 308 29 41.3 | 37 26.89 19.1 I 49 11.4 13.10 0.144 1032 § 0.366 7126 | 0.366 3313 
25 | 309 44 38.7] 37 30.53 16.9 I 49 36.0 11.56 | 0.143 7538 | 0.365 9488 | 0.365 5655 
27 1 310 59 43.3 | 37 34.01 14.7 I 49 57.6 10.01 [0.143 4202 | 0.365 1813 | 0.364 796! 
Mar. 1] 312 14 54.6| 37 37.32 412.4 [| -1 5016.1 | — 8.44 | 0.143 1028 | 0.364 4099 | 0.364 0229 
31313 30 12.5] 37 40.46 10.1 I §0 31.4 6.87 | 0.142 8017 | 0.363 6351 | 0.363 2465 
51334 45 36.4] 37 43-44 7.8 I 50 43.5 g.28 | 0.142 5171 | 0.362 8571 | 0.362 4660 
71316 1 6.1] 37 46.24 5-5 I 50 52.5 3.68 | 0.142 2493 | 0.362 0758 | 0.361 68:7 
9 1317 16 41.2 | 37 48.87 3.1 I 50 58.2 2.08 | 0.141 9982 | 0.361 2906 | 0.360 8953 
rr | 318 32 21.5] 37 st.3a2 | + 0.7 [-1 51 0.7] —0.47 [0.141 7644 | 0.360 5008 | 0.360 1040 
131319 48 6.4] 37 s3.s9 | — 1-7 ISI 0.1] + 1.15 | 0.141 54761 0.359 7060 | 0.359 3009 
15 }32i 355-7] 37 55-68 4.1 1 50 56.1 2.77 | 0.141 3482 | 0.358 9067 | 0.358 5054 
17 | 322 19 49.0] 37 57-58 6.4 I 50 49.0 4.40 10.141 1664] 0.358 1029 | 0.357 6993 
19 | 323 35 45-9] 37 59-30 8.8 I 50 38.5 6.02 | 0.141 0022 | 0.357 2947 | 0.356 8892 
at 1324 51 46.1 | 38 0.83 | 11.1 | -15024.9| + 7.65 | 0.140 8558] 0.356 4827 | 0.356 0752 
2393260 749.1 | 38 2.17 13.4 | 150 7.9 9.37 | 0.140 7273 | 0.355 6668 | 0.355 2576 
251327 23 54.6] 38 3.32 15.7 149 47.8| 10.88 ].0.140 6166 | 0.354 8477 | 0.354 437! 
271328 40 2.2| 38 4.28 18.0 I 49 24.4 12.49 | 0.140 5241 | 0.354 0257 | 0.353 6133 
29 1 329 56 11.5] 38 s.o4 20.2 1 48 57.8 14.10 | 0.140 44095 | 0.353 2007 | 0.352 7875 
31 1331 12 22.2] 38 5.62 22.4 [| -1 4828.0] +15.71 | 0.140 3931 | 0.352 3736 | 0.351 9589 
Apr. 21332 28 33.9: 38 6.00} -24.5 Ub —r 47 54.91 +17.32: L0.140 3549 100.353 5435 | 0.35% 1274 





(Eph 15] 


July 1 


HELIOCENTRIC CO-ORDINATES, 1915. 


332 28 33.9 
333 44 40.1 
335 9 58.5 
336 17 10.7 
337 33 22-3 


338 49 32.8 
340 5 42.1 
341 21 49.5 
342 37 54-9 
343 53 57-7 


345 957-7 
346 25 54.3 
347 41 47.3 
348 57 36.3 
350 13 20.9 


351 29 0.8 
352 44 35-6 
354 9 4.9 
355 15 28.5 
356 30 45-9 
357 45 56.9 
359 I 1-1 
015 58.1 

I 30 47.8 

2 45 29-7 

4 9° 3-5 

5 14 29.0 

6 28 45.9 

7 42 53.8 

8 56 52.6 
10 10 41.9 
II 24 21.5 
12 37 51.2 
13 §1 10.6 
1S 419.6 
16 17 17.9 
17 39 5-4 
18 42 41.7 
1955 6.8 
2I 7 20.3 
22 19 22.3 
23 31 12.3 
24 42 50.4 
25 $4 16.3 
27 5 29.9 
28 16 31.0 
29 27 19-5 





MARS. 


GREENWICH MEAN NOON. 


51.3 
51-9 
—§2.5 
52.9 
53-3 
53-5 
53-7 
—53-7 
53-7 
53-5 
53-3 
52-9 
—52.5 
51-9 
51.3 
50.6 
49.8 
—48.9 
47-9 
46.8 
45-6 
44.4 
—43-1 
41.7 
40.2 
38.7 
37-1 
—35-5 
—33.8 


Heliocentric 
Latitude. 


—I 47 54-9 
1 47 18.7 
1 46 39.3 
145 56.8 
I 45 11.2 


—I 44 22.5 
I 43 30-7 
¥ 42 35-9 
I 41 38.1 
T 40 37-3 

—I 39 33-7 
r 38 27.1 
I 3717.8 
136 5.6 
I 34 50.8 

I 33 33-2 
I 32 13.1 
I 30 50.3 
I 29 25.0 
1 27 57-3 

—1 26 27.2 
I 24 54-7 
I 23 20.0 
I 2I 43.0 
120 3.9 

—1-18 22.7 

I 16 39.5 

1 14 54.3 

113° 7-3 

I rr 18.4 

-I 9 27.8 

7 35-5 

5 41.6 

3 46.2 

I 49-3 

—O 59 51.0 
© 57 51-4 
© 55 50.6 
© 53 48.6 
© SI 45-4 

—O 49 41.3 
© 47 36.1 
© 45 30.1 
© 43 23-3 
© 41 15.6 

—O 39 7-4 

—o 36 58.4 

[Eph 15] 


+ 4 FH 


Daily 


Metion. 


+27 .31 
18.8 
20«47 
92.04 
23 -S9 

+25 .13 
26.65 
28.15 
29.64 


gz.x2 


+32.55 
$3-97 
$5.38 
36.75 
38.11 


+39.44 
40.74 
42.01 
43.26 
44-47 
+45 .65 
46.80 
47-93 
49.02 
50.08 


+51 .11 
§2.10 
53.06 
53.98 
$4.87 


+55.78 
56.54 
$7-32 
$8.07 
58.78 


+59.46 
60.10 
60.7% 
61.29 
61.83 


+62 .33 
62.80 
63.23 
63.62 
63.98 

+64.31 

+64 .60 


Logarithm of 
Radius Vec- 
tor. 


0.140 3549 
0.140 3348 
0.140 3331 
0.140 3495 
0.140 3842 
0.140 4370 
0.140 5080 
0.140 5971 
0.140 7042 
0.140 8293 
0.140 9722 
0.141 1329 
0.141 3113 
0.141 5072 
Q.141 7205 


O.14I O51 
0.142 1988 
0.142 4634 
0.142 7448 
0.143 0426 


0.143 3570 
0.143 6874 
0.144 0338 
0.144 3959 
0.344 7735 
0.145 1662 


0-145 $739 
0.145 9963 
0.146 4332 
0.146 8842 


0.147 3491 
0.147 8276 
0.148 3193 
0.148 8241 
0.149 3415 
0.149 8713 
0.150 4131 
0.150 9666 
0.151 5316 
0.152 1076 


0.152 6944 
0.153 2915 
0.153 8989 
0.1§4 5159 
0.155 1424 
0.155 7777 
0.156 4221 


191 


Logarithm of Distance from 
Earth— 


At Date. 


0.351 5435 
0.350 7106 
0.349 8734 
0.349 0316 
0.348 1845 
0.347 3316 
0.346 4732 
0.345 6084 
0.344 7369 
0.343 8598 


0.342 9766 
0.342 0875 
0.341 1925 
0.340 2915 
0.339 3840 


0.338 4699 
0.337 5473 
0.336 6162 
0.335 6754 
0.334 7237 


0.333 7604 
0.332 7853 
0.331 7980 
0.330 7982 
0.329 7856 
0.328 7602 
0.327 7219 
0.326 6703 
0.325 6050 
0.324 $257 
0.323 4301 
0.322 3180 
0.321 1876 
0.320 0383 
0.318 8685 


0.317 6778 
0.316 4655 
0.315 2311 
0.313 9741 
0.312 6940 
0.311 3907 
0.310 0641 
0.308 7133 
0.397 3375 
0.305 9358 
0.304 5065 
0.303 0484 





At Interme- 
diate Date. 


0.351 1274 
0.350 2926 
0-349 4531 
0.348 6088 
0.347 7588 
0.346 9031 
0.346 0416 
0-345 1734 
0.344 2991 
0.343 4189 
0.342 5328 
0.341 6408 
0.340 7428 
0.339 8386 
0.338 9278 
0.338 0096 
0.337 0829 
0.336 1471 
0.335 2009 
0-334 2435 


0-333 2743 
0.332 2932 
0-331 2997 
0.330 2935 
0.329 2745 
0.328 2427 
0.327 1977 
0.326 1394 
0.325 0672 
0.323 9800 
0.322 8762 
0.321 7551 
0.320 6154 
0.319 4560 
0.318 2758 
0-317 0744 
0.315 8511 
0.314 6055 
0.313 3369 
0.312 0452 
0.310 7304 


0.309 3919 
0.308 0286 


0.306 6400 
0.305 2247 
0.303 7811 
0.303 
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Aug. 





HELIOCENTRIC CO-ORDINATES, 


28 16 31.0 
29 27 19.5 
3° 37 55-3 
31 48 18.2 
32 58 28.2 


34 825.1 
35 18 8.9 
36 27 39.4 
37 36 56.6 
38 46 0.4 


39 54 50.8 
4I 3 27.7 
42 II 51.0 
43 20 0.7 
44 27 56.7 
45 35 39-1 
46 43 7.8 
47 50 22.8 
48 57 24.0 
50 411.6 


SI 10 45.4 
§217 5-5 
53 23 11.9 
5429 4.7 
55 34 43.8 
56 40 9.3 
57 45 21.1 
58 50 19.5 
5955 4-4 
60 59 35.8 


62 3 53.8 
63 7 58-5 
64 It 49.9 
65 15 28.1 
66 18 53.2 
67 22 5.2 
68 25 4.3 
69 27 50.4 
70 30 23.8 
71 32 44-5 
72 34 §3-5 
73 36 48.0 
74 38 31.1 
75 40 1.8 
76 41 20.4 


77 42 26.8 
78 43 21.2 


3° 54.64 


MARS. 


039 7-4 
© 36 58.4 
© 34 48.9 


© 32 39.0 
© 30 28.7 
-—o 28 17.9 
026 6.9 
© 23 55-7 
© 21 44.2 
© 19 32.7 
—O 17 21.2 
ors 9.6 
o12 58.1 
° 10 46.8 
8 35.6 


6 24.7 
414.1 
2 3.8 
o 6.1 
215.6 


4 24.5 
6 32.9 
8 40.8 
© 10 47.9 
© 12 54.5 
+015 0.2 
O17 §.3 
©I9 9.5 
© 21 13.0 
© 23 15.5 
+0 2517.1 
© 27 17.7 
0 2917.4 
© 31 16.1 
© 33 13-7 
+0 35 10.2 





ood of dod o 


+0 53 30.1 
+0 §5 13.0, 
[Eph 15) 


Daily 
Motion. 


. ee 
+64 .33 
64.60 
64.86 
6s .08 
65.28 


+65 44 
65.57 
65.67 
65.74 
65.78 

+65 .79 
65.76 
65.7% 
6s .63 
65-53 

+65.40 
65.24 
65.05 
64 .84 
64.60 

+64 .34 
64.06 
63.76 
63.43 
63.09 

+62.72 
62.33 
61.92 
61.49 
61.04 


+60.57 
60.09 
$9.59 
59.07 
58.54 


+$7-99 
$7-43 
$6.85 
56.26 
55.66 


+5 .05 
$4-42 
$3-78 
$3-33 
$2.47 

+51 .80 

+ 5r.11 


GREENWICH MEAN NOON. 


Logarithm of 
Radius Vec- 


9-155 7777 
0.156 4221 
0.157 0745 
0.157 7352 
0.158 4035 


0.159 0792 
0.159 7619 
0.160 4512 
0.161 1469 
0.161 8485 


0.162 5558 
0.163 2685 
0.163 9861 
0.164 7084 
0.165 4351 


0.166 1657 
0.166 goo 
0.167 6377 
0.168 3786 


0.169 1219 
0.169 8677 
0.170 6158 
0.171 3655 
0.172 1169 
0.172 8694 
0.173 6229 
0.174 3771 
0.175 1316 
0.175 8862 
0.176 6406 


0.177 3945 
0.178 1477 
0.178 8999 
0.179 6509 
0.180 4004 
0.181 1481 
0.181 8938 
0.182 6373 
0.183 3783 
0.184 1167 
0.184 8521 
0.185 5844 
0.186 3133 
0.187 0387 
0.187 7603 


0.188 4779 
0.189 1913 


1915. 


Logarithm of Distance tra 
Earth— 


At Date. 


0.304 5065 
0.303 0484 
0.301 $593 
0.300 0383 
0.298 4854 


0.296 8985 
0.295 2776 
0.293 6218 
0.291 9301 
0.290 2026 


0.288 4388 
0.286 6380 
0.284 7995 
0.282 9218 
0.281 0030 


0.279 0432 
0.277 0391 
0.274 9894 
0.272 8931 
0.270 7492 
0.268 5565 
0.266 3140 
0.264 0212 
0.261 6776 
0.259 2828 
0.256 8358 
0.254 3357 
0.251 7816 
0.249 1720 
0.246 5043 


0.243 777! 
0.240 9886 
0.238 1377 
0.235 2221 
0.232 2412 


0.229 1933 
0.226 0779 
0.222 8946 
0.219 6426 
0.216 32T1 
0.212 9292 
0.209 4657 
0.205 9287 
0.202 3161 
0.198 6261 
0.194 8568 
0.191 0062 


At Inter 
diate Dets 








0.303 781 
0.302 39 
0.300 8a; 
0.299 26 
0.297 Sot 


0.296 oai 
0.294 4 

0.292 7 

0.291 ON 
0.289 325 
0.287 543 
0.285 723 
0.283 865 
0.281 907 
0.280 028 


0.278 off 
0.276 034 
0.273 947 
0.271 827, 
0.269 635 
0.267 4414 
0.265 173 
0.262 84 
0.260 436 
0.258 065) 








0.255 5921 
0.253 005 
0.250 483 
0.247 845 
0.245 148 


0.242 3 
0.239 571 
0.236 683 
0.233 739 
0.230 725: 
0.227 644 
0.224 494 
0.221 277. 
0.217 ggo 
| 0.214 634 


0.211 206: 
| 0.207 700: 
0.204 1326 
| 0.200 481: 
| 0-196 751: 
| o.192 o4sé 
0.189 049¢ 


HELIOCENTRIC CO-ORDINATES, 1915. 


MARS. 
GREENWICH LIEAN NOON. 
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wownN DW 


6S BA 8 8 


Heli tric Logarithm of Distance from 
Longitude, | Daily | Reduction] Heliocentric | Daily | Loearithm of 
ean Equinox] Motion. | to Orbit. Motion tor. At Interme- 
of Date. At Date. | ‘diate Date. 
78 43 21.2] so 4.92 | +46.3 [+055 13.0] +5z.22 | 0.189 1913 | 0.191 0062 | 0.189 0499 
79 44 3-7] 30 18.30 47-3 © 56 54.5 50.42 | 0.189 go04 J 0.187 0726 | 0.185 0742 
80 44 34.4] 30 12.44 48.2 © 58 34.6 49.72, | 0.190 6049 | 0.183 0546 | 0.181 0135 
81 44 53-5| 30 6.64 49.0 I 013.4 49.01 fF O.IQT 3047 | 0.178 9508 | 0.176 8665 
82 45 1.0] 30 0.92 49-7 I I 50.7 48.30 | 0.191 9995 | 0.174 7604 | 0.172 6325 
83 44 57-2] 29 ss.23 | +50.4 [+z 326.6] +47.58 |.0.192 6892 J 0.170 4828 | 0.168 3111 
84 44 42.0] 29 49.61 51.0 I § 1.0 46.85 § 0.193 3736 | 0.166 1174 | 0.163 go16 
85 4415.7} 29 44.06 51.6 I 6 34.0 46.11 [0.194 0526 J 0.161 6637 | 0.159 4037 
86 43 38.3 | a9 38.57 52.1 1 8 5.5 48-37 | 0.194 7260] 0.157 1214] 0.154 8164 
87 42 50.0' 29 33.14 52.5 I 935-5 44.62 | 0.195 3936 J 0.152 4885 | 0.150 1378 
88 41 50.9 | 29 27.78 | +52.9 [+I IF 3.9] +43.86 [0.196 0553 ] 0.147 7638 | 0.145 3664 
89 40 41.1 | 29 22.48 53-2 I 12 30.9 43.10 | 0.196 7108 | 0.142 9454 | 0.140 5004 
9° 39 20.9 | 29 17.26 53-4 1 13 56.3 42.33 | 0.197 3601 | 0.138 0313 | 0.135 5378 
QI 37 50.2] 29 12.09 53-6 I I§ 20.2 41.s6 [0.198 0030 | 0.133 0199 | 0.130 4772 
92 36 9.2/ 2 7.00 53-7 116 42.6] 40.78 [0.198 6394 | 0.127 9097 | 0.125 3170 
93 34. 18.2| 29 3.97 | +53.8 J} +118 3.3| +40.00 [0.199 2692 | 0.122 6990 | 0.120 0555 
94 32 17.1 | 28 57.0% 53.8 I 19 22.6 go.ax [0.199 8921 J0.3117 3864 | 0.114 6916 
95 30 6.2] 28 sa.z0 53-7 I 20 40.2 38.42 | 0.200 5081 J O.1II 9712 | 0.109 2251 
96 27 45.6| 28 47.29 53-6 I 2r 56.3 37-63 ] 0.201 1170] 0.106 4536 | 0.103 6563 
97 25 15-5 | 28 42.54 53-4 I 23 10.7 36.84 | 0.201 7188 | 0.100 8333 | 0.097 9849 
98 22 35.8} 28 37.86 | +53.5 | +124 23.6| +36.04 0.202 3132 J 0.095 III | 0.092 2120 
99 19 47.0] 28 33.26 §2.8 I 25 34.9 35.24 || 0.202 9003 | 0.089 2878 | 0.086 3384 
100 16 48.9 | 28 38.72 §2.4 1 26 44.6 34-44 [0.203 4797 | 0.083 3639 | 0.080 3646 
IOI 13 41-9 | 28 24.26 52.0 I 27 52.6 $3.63 0.204 0516] 0.077 3402 | 0.074 2906 
102 10 26.0 | 28 19.87 51.5 1 28 59.1 32.82 | 0.204 6156 J 0.071 2158 | 0.068 1158 
103 7 41.4] 28 15.55 | +51.0 J +130 3.9] +32.01 [0.205 1718 | 0.064 gg04 | 0.061 84or 
104 3.28.2] 38 11.30 50.4 131 7.1 g1.20 | 0.205 7200] 0.058 6650 | 0.055 4648 
104 59 46.7 | 28 7.13 49.8 132 8.7 90.38 | 0.206 2602 | 0.052 2398 | 0.048 9899 
105 55 56.8] 28 3.03 49.1 I 33 8.7 99.57 | 0.206 7921 | 0.045 7154 | 0.042 4164 
106 51 58.9 | 27 59.00 48.4 I 34 7.0 98.7§ [0.207 3159 | 0.039 0930 | 0.035 7455 
107 47 §2.9| 37 ss.os | +47.6 [+135 3.7] +2794 [0.207 8312 | 0.032 3743 | 0.028 9802 
108 43 39.1] 27 5.17 46.7 I 35 58.7 27.12 | 0.208 3382 | 0.025 5637 | 0.022 1245 
109 39 17.6 | 27 47.36 45.8 t 36 §2.1 96.30 | 0.208 8366 | 0.018 6637 | 0.015 1819 
110 34 48.6 | 27 43.63 44.9 I 37 43.9 95.48 | 0.209 3265 | 0.011 6800 | 0.008 1583 
III 30 12.2 | 27 39.97 43-9 I 38 34.1 24.66 | 0.209 8076 J 0.004 6185 | 0.001 0613 
112 25 28.5 | 27 36.39 | +42.9 | +1 39 22.6| +23.84 | 0.210 2800] 9.997 4873 | 9.993 8973 
113 20 37.8 | a7 32.88 41.9 140 9.4 23.02 | 0.210 7436 19.990 2925 | 9.986 6741 
114, 15 40.1 | a7 29.45 40.8 I 40 54.7 32.20 | 0.211 1982 | 9.983 0428 | 9.979 3995 
135 10 35.6] 27 26.09 39-7 I 41 38.2 91.38 [0.211 6438 19.975 7452 | 9.972 0815 
116 § 24.5 | 27 22.81 38.5 I 42 20.2 20.56 | 0.212 0804 | 9.968 4092 | 9.964 7297 
117 0 6.9| 97 39.59 | +37-3 [+243 0.5 | +29.74 [0.212 5078 J.9.961 0445 | 9.957 3547 
117 54 42.9 | 27 16.46 36.0 I 43 39.2 18.92 | 0.212 9260 | 9.953 6619 | 9.949 9680 
118 49 12.8 | 27 13.42 34-7 I 44 16.2 18.10 | 0.213 33501 9.946 2746 | 9.942 5831 
119 43 36.6 | 27 10.42 33-4 I 44 51.6 17.29 | 0.213 7348 19.938 8958 | 9.935 2150 
120 37 54-5 | 27 7-49 32.0 I 45 25.3 16.47 | 0.214 1251 19.931 5426 | 9.927 8809 
12132 6.6] 27 4.66 | +30.6 [+145 57.5] +13.65 [0.214 5060] 9.924 2326 | 9.920 6005 
122 26 13.2) 27 1.91 | +29.2 [+2 4628.0] +14.83 [0.214 8774 | 9.916 9874 | 9.913 3960 a 
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Date. 
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HELIOCENTRIC CO-ORDINATES, 1915. 


Heliocentric 
Longitude, 
Mean Equinox 

Date. 


299 17 47.0 
302 30 11.2 
305 46 27.7 
309 6 54.9 
312 31 §1.9 
316 1 38.6 
319 36 35.6 
323 17 4-2 
327 3 26.0 
330 56 3.2 
334 55 18.4 
339 1 34-1 
343 15 12.5 
347 36 35.4 
352 6 3.2 


356 43 55.0 
I 30 27.3 

6 25 53.6 
II 30 23.2 
16 44 0.6 


22 6 43.7 
27 38 23.5 
33 18 42.3 
39 7 13-3 
45 3 19.3 
§r 612.5 
57 14 54-7 
63 28 17.5 
69 45 3.7 
76 349.1 
82 23 4.6 
88 41 19.4 
9457 3-4 
tor 8 50.7 
107 15 21.9 
113 1§ 26.4 
t1g 8 4.1 
124 §2 26.3 
130 27 55.8 
135 54 6.7 
I4I IO 43.4 
146 17 40.0 
ISI 14 58.5 
156 2 47.5 
160 41 21.1 
165 10 57.6 
169 31 58.5 


MERCURY. 


GREENWICH MEAN NOON. 


Reduction | Heliocentric 


Daily 
Motion. | to Orbit. 
e ’ e é on 
$ 10 34.0 [+ 7 33-4 
3 14 17.2 6 20.9 
3 18 18.6 5 2.2 
$ 22 38.8 3 37-7 
3 37 38.5 2 8.4 
3 32 18.4 |+ O 35.0 
3 3739-2 j~ I 1.I 
343 2.5} 2 38.7 
3 49 25.8 4 16.2 
355594] § 51.9 
4 241.7 1- 7 23.6 
4 9 53-4 8 49.1 
4%7927.1 | I0 §.9 
425 92.0] II I1.3 
433 36.81) 12 2.6 
442 9.5 |~I2 37.1 
4 50 57.4 IZ §1.9 
459 56.8} 12 44.8 
§ 9 3-3 I2 13.9 
s 18 rx.: |] 1r 18.0 
§ 27 23.6 |—- 9 56.9 
$36 3.0] 8 11.5 
s4430-3| 6 4.3 
5 $2 25.6 3 39-2 
sso 38.4 |- r 1.6 
6 gs 58.29 |+ I 41.7 
6 tr 14.6 4 22.9 
6 15 18.0 6 53.7 
618 o2 | g 6.0 
6 19 15-8 | IO 52.4 
619 0.3 [+12 7.1 
617 14.0 | 12 46.4 
6 13 59.3 | 12 48.8 
6 9 21.6 | 12 15.2 
6 3387] rr 8.6 
S$ 56 30.2 I+ 9 33-9 
§ 4837-2] 7 36.9 
$40 %.% § 24.3 
5 30 53.6 3 2.7 
5 21 95.6 |+ © 38.4 
$ 1% 47.0 |—- I 43.0 
s 2 66| 3 56.8 
4 52 31.8 5 59-4 
443 86! 7 48.0 
434 1.7 Q 20.7 
4 25 14.9 |-I0 36.6 
4 16 50.9 |—ITI 35-3 


Latitude. 


—6 39 44.0 
6 46 19.6 
6 51 45.1 
6 55 55-1 
6 58 43.8 

7 9 49 
6 59 51.7 
6 57 56.9 
6 54 12.7 
6 48 31.1 


—6 40 43.7 
6 30 41.8 
6 18 16.7 
6 320.1 
5 45 43-9 

—§ 25 21.1 
5 2 5-9 
4 35 54-5 
4 645.6 
3 3441.1 

—2 59 46.9 
2 22 13.6 
I 42 17.2 
I O19.2 

—o 16 47.1 


+0 27 46.0 
I 12 42.2 
I $7 19-9 
2 40 55.6 
3 22 45-3 

+4 2 7.5 
4 38 24.6 
51r 4.8 
5 39 43-5 
6 4 3.9 

+6 23 57.1 
6 39 21.8 
6 50 23.3 
6 57 12.3 
7 0 3.6 

+6 59 15.2 
655 6.7 
6 47 58.5 
6 38 11.0 
626 3.8 


+6 11 §5.8 


+§ 56 4.2 
[Eph 1s] 


Daily 
Motion. 


—- 7 9.0 
6 1.4 
4 48.6 
3 30-3 
2 6.0 
— © 35.1 
+r: 32.8 
a 48.2 
4 41-5 
6 43.1 
+ 8 53.3 
12.1 
39-5 
1g.% 
58.4 
48.2 
42-9 
40.2 
37°3 
30.7 
+36 
38 
at 
42 


15-9 
47-9 
z.3 
50.2 
8.5 


+44 513.3 
54-2 
14.0 
49.8 


42.6 


gt 


42 
40 
+37 
34 
39° 
26 


55-4 
33-3 
42.9 
31.7 

7.6 
38.6 
11.8 


+17 


8 53.2 
4 47-4 
58.3 
31.8 
S$ 41.7 
3%.2 
0.6 
10.6 


oo 


~—16 


2.5 
37-9 


Logarithm of 
Radius Vec- 
tor. 


9-639 4862 
9-635 3857 
9-631 o180 
9.626 3851 
9.621 4902 


9-616 3377 
9-610 9334 
9.605 2853 
9-599 4038 
9-593 3019 
9-586 9958 
9-580 5054 
9-573 8553 
9-567 0750 
9.560 1994 
9-553 2696 
9-546 3337 
9-539 4467 
9-532 6708 
9-526 0757 
9-519 7376 
9-513 7384 
9.508 1636 
9-503 1017 
9-498 6393 
9-494 8591 
9-491 8357 
9.489 6319 
9-488 2955 
9-487 8562 
9.488 3240 
9.489 6881 
9.491 9182 
9-494 9663 
9.498 7690 
9-503 2514 
9-508 3307 
9-513 9198 
9-519 9310 
9.526 2784 
9-532 8803 
9-539 6606 
9-546 5500 
9-553 4864 
9.560 4151 
9-567 2884 
9-574 0652 


Logarithm of Distance f 
BRarth— 


9-968 8289 
9.960 7848 
9-952 5156 
9.944 0318 
9-935 3485 
9-926 4869 
9-917 4756 
9.908 3530 
9.899 1686 
9.889 9848 
9.880 8799 
9-871 9489 
9-863 3065 
9-855 0875 
9-847 4470 
9.840 5584 
9.834 6094 
9-829 7951 
9.826 3085 
9-824 3275 
9.824 0013 
9-825 4357 
9.828 6820 
9.833 7284 
9.840 4986 
9-848 8575 
9.858 6202 
9.869 5670 
9-881 4594 
9.894 9549 
9-907 1196 
9.920 4387 
9-933 8228 
9-947 T104 
9.960 1693 
9-972 8951 
9.985 2092 
9-997 0549 
0.008 3942 
0.019 2056 


0.029 4796 
0.039 2161 
0.048 4227 
0.057 1125 
0.065 3019 


0.073 O00 
0.080 2570 


At Interz 
diate Dat 


9-964 839 
9-950 67 
9-948 209 
9-939 71% 
9-930 938 
9-921 997 
9-912 92 
9-903 70F 
9-894 572 
9-885 417% 
9-876 38& 
9-367 5837 
9-859 134 
9-851 1845 
9-843 8972 


9-837 4544 
9-832 0481 
9-827 8743 
9-825 1196 
9-823 9498 
9-824 4935 
9-826 8316 
9-830 9835 
9-836 9052 
9-844 4900 
9-853 5765 
9-863 g6c2 
9.875 4102 
9-887 6842 
9-900 5426 
9-913 7598 
9-927 1334 
9-940 4876 
9-953 6756 
9-966 5793 
9-979 1076 
9-991 1934 
0.002 7895 
0.013 8667 
0.024 4100 
0.034 4147 
0.043 8849 
0.052 8313 
0.061 2686 
0.069 2149 
0.076 6898 — 
0.083 7142 — 
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HELIOCENTRIC CO-ORDINATES, 1915. 


Heliocentric 
Longitude, 


e , ” 


169 31 58.5 
173 44 47-5 
177 49 49-4 
181 47 29.8 
185 38 14.7 
189 22 29.9 
193 © 40.7 
196 33 11.8 
200 0 27.0 
203 22 49.4 
206 40 40.9 
209 54 22.8 
213 415.2 
216 10 37.4 
219 13 47.8 
22214 4.0 
225 11 42.8 
228 7 0.3 
23% 012.1 
233 5ST 33.0 
236 41 17.3 
239 29 38.9 
242 16 51.4 
245 3 7:8 
247 48 41.0 
25° 33 43-7 
253 18 28.2 
256 3 68 
258 47 51.8 
261 32 55.3 
264 18 29.6 
267 447.0 
269 §2 0.0 
272 40 21.1 
275 39 3-1 
278 21 19.3 
281 14 23.0 
284 9 28.1 
287 6 48.9 
290 6 40.1 


293 9 16.9 
296 14 55.2 
299 23 51-4 
302 36 22.6 
305 52 46.6 


309 13 21-9 
312 38 27.7 


Daily 
Motion. 


e , oe 


MERCURY. 


GREENWICH MEAN NOON. 


Reduction 
to Orbit. 


o oe 


4 16 50.9 |-II 35.3 


4 8 s1.2 
4 1 6.8 
3 54 8.3 
3 47 28.7 


34 8.8 
3 35 16.9 
3 99 49.2 
3 24 45.0 
$ 20 $3.3 


3 IS 43.2 
3 II 43.8 
3 8 4.3 
3 443-3 
3 5 4 


a s8 84.7 
2 56 25.5 
2 $4 22.2 
2 §2 13.9 
2 50 30.3 


249 0.7 
247 44.8 
2 46 42.2 
2 48 52.7 
2 4S 15.9 


2 44 $1.5 
2 44 39-5 
2 44 39-7 
2 44 §2.2 
2 45 16.9 


2 4s 53.8 
2 46 43.3 
2 47 44:9 
2 48 $9.4 
2 50 26.9 


2§2 7.7 
254 2.1 
2 56 f0.5 
2 58 33.5 
3 3 1.4 


3 4 48 
3 7 14-4 
3 10 40.8 
3 14 24.6 
3 18 26.5 


3 32 47.3 
3 27 27.6 


12 17.0 
12 42.3 
12 §2.1 
12 47-5 
—12 29.8 
12 0.3 
II 20.3 
IO 31.3 
9 34.6 
—- 8 31.3 
7 22.7 
6 10.0 
4 54.2 
3 36.4 
— 2 17.3 
- 0 57.8 
+ © 21.2 
I 39.0 
2 55.0 
+4 84 
5 19.1 
6 26.1 
7 29.1 
8 27.6 
+ 9 21.2 
Io 9.5 
TO 52.2 
Ir 28.8 
II 59.2 
+I2 23.0 
12 39-9 
12 49.7 
12 §2.2 
12 47.3 
+12 34.7 
12 14.5 
Ir 46.4 
Ir 10.6 
10 27.0 


+ 9 35.8 
8 37.1 
7 31.2 
6 18.6 


4 59-6 


+ 3 35.0 
it 2 §.5 


Heliocentric 
Latitude. 


+556 4.2 
5 38 44.9 
§ 20 12.3 
5 © 39.2 
4 40 17.0 

+419 15.7 
3 57 44.0 
3 35 49-7 
3 13 39-4 
2 51 18.7 

+2 28 52.6 
2 625.5 
144 0.9 
I 2I 42.1 
© 59 31.8 


+0 37 32-4 
+0 15 45-9 
“oO 5 45-9 
027 1.3 
© 47 58.9 
-1 8 37.4 
1 28 55.7 
1 48 52.7 
2 827.2 
227 38.3 
—2 46 24.9 
3 445-9 
3 22 40.2 
340 6.8 
357 4-3 
—4 13 31-5 
4 29 26.9 
4 44 49.0 
4 59 36.0 
§ 13 46.1 
—§ 27 17.2 
5 40 7.0 
§ §2 12.9 
6 332.2 
614 1.9 
—6 23 38.5 
6 32 18.3 
6 39 57-2 
6 46 30.7 
6 51 54.0 
-6 56 1.6 
—6 58 47.7 
[Eph 15] 





Logarithm of 
Radius Vec- 
tor. 


9-574 0652 
9.580 7106 
9-587 1954 
9-593 4954 
9-599 5906 
9.605 4650 
9-611 1056 
9-616 so2r 
9.621 6466 
9-626 5333 
9.631 1580 
9-635 5175 
9.639 6097 
9.643 4336 
9-646 9887 
9-650 2751 
9-653 2932 
9-656 0437 
9-658 §275 
9.660 7454 
9-662 6984 
9.664 3876 
9.665 8141 
9.666 9785 
9.667 8815 
9.668 5237 
9-668 9057 
9-669 0275 
9-668 8894 
9-668 4913 
9.667 8329 
9.666 9138 
9-665 7332 
9-664 2903 
9-662 5846 
9.660 6151 
9-658 3807 
9-655 8805 
9-653 1134 
9-659 0786 
9.646 7754 
9-643 2035 
9.639 3628 
9-635 2539 
9-630 8779 


9.626 2369 
9-621 3339 


185 


Logarithm of Distance from 
Earth— 


At Date. 


0.080 2570 
0.087 0640 
0.093 4522 
0.099 4423 
0.105 0543 
O.1TO 3075 
O.1T§ 2200 
0.119 8093 
0.124 0912 
0.128 0807 


0.131 7920 
0.135 2374 
0.138 4288 
0.141 3773 
0.144 0928 
0.146 5839 
0.148 8591 
0.150 9257 
0.152 7900 
0.154 4580 
0-155 9352 
0.157 2261 
0.158 3347 


0.159 2644 
0.160 0180 


0.160 5979 
0.161 0061 


0.161 2437 
0.16% 3114 
0.161 2094 


0.160 9376 
0.160 4948 
0.159 8796 


0.159 Ogor 
0.158 1237 


0.156 9772 
0.155 6468 
0.154 1281 
0.152 4158 
0.150 5043 
0.148 3871 
0.146 0566 
0.143 5047 
0.140 7224 
0.137 6995 
0.134 4252 
0.130 8872 


At Interme- 


diate Date. 


0.083 7142 
0.090 3091 


0.096 4958 
0.102 2943 


0.107 7246 
0.112 8052 
0.117 5540 
0.121 9878 
0.126 1216 
0.129 9703 
0.133 5472 
0.136 8641 
0.139 9328 
0.142 7636 
0.145 3659 
0.147 7480 
0.149 9181 
0.151 8828 
0.153 6482 
0.155 2202 


0.156 037 
0.157 8030 
0.158 8217 
0.159 6631 
0.160 5295 
0.160 8234 
0.161 1462 
0.161 2988 
0.161 2816 
0.161 0948 


0.160 7377 


0.160 2089 
0.159 5068 


0.158 6292 
0.1$7 $732 


0.156 3353 
0.154 9113 
0.153 2965 
0.15% 4853 
0.149 4719 
0.147 2490 
0.144 8089 
0.142 1430 
0.139 2417 
0.136 0945 
0.132 6900 


0.129 Are? 


wf 


186 HELIOCENTRIC CO-ORDINATES, 1915. 


VENUS. 
GREENWICH MEAN NOON. 











Heliocentric 


Longitude, Daily | Reduction] Heliocentric: Daily 

























































Date ; ; . , 
: ean Equinox Motion. | to Orbit. Latitude. | Motion. At Date. At Interme 
a ot ow te + w lot om ero. : 
Jan. of 119 14 43.4| 1 37 24.9 | +3 0.7 [| +2 19 49.2 9.600 1254 | 9.607 2664 
2] 122 29 35.2] 137 26.8 | 3 0.7 | 227 58.9 9-614 3728 | 9.G21 4405 
41125 44 30.6] 1 37 28.4 | 2 58.4] 2 35 40.4 9-628 4648 | 9.635 44:5 
61128 59 29.0] 1 37 29.8 | 2 53-8] 2 42 51.5 9-642 3679 | 9-649 2400 
8 1132 14 29.8] 1 3730.9 | 2 47-0] 2 4931-5 9-656 0556 | Q.662 8123 
10 | 135 29 32.5| 1 37 31-7 | +2 38.0 | +2 55 38.8 9.669 5082 | 9.676 1417 
12 1138 44 36.3 | 1 3732.3 | 227-0] 3 112.2 9.682 7116 | 9.689 215; 
14] 141 59 40.7] 1 3732.2] 214.1 3 610.6 9.695 6565 | 9.702 0304 
16] 145 14 45.0] 1 3732.0} I 59-5] 3 10 33-1 9-708 3384 | 9.714 5803 
18 } 148 29 48.5| 1 3732-4 | 1 43-3] 3 1418.8 9-720 7565 | 9.726 8671 
20 | 151 44 50.6 | 1 37 30.5 | +1 25.8 | +3 17 27.0 9-732 9125 | 9.738 8930 
221154 59 50.4| 1 3729.2] I 7-4] 319 57-1 9.744 8091 | 9.750 Sbi0 
241158 14 47.4| 1 37 27.6 | 047.8] 3 21 48.7 9-756 4493 | 9-762 1745 
26 | 161 29 40.8| 1 37 25.6 | 027.8) 323 1.5 9-767 8372 | 9-773 4379 
a8 | 164 44 29.9 | 1 37 33.3 | +0 7-4) 3 23 35-2 9-778 9772 | 9-784 4555 
30 | 167 59 14.0| 1 37 90.7 | —O 13.1 | +3 23 29.8 9-789 8735 | 9-795 2317 
. Feb. 1] 171 13 §2.6| 1 3737-7 © 33-4] 3 22 45-3 9-800 5306 | 9.805 7707 
3] 174 28 24.8 | 1 37 14.4 | © 53.2] 3 2% 22.0 9-810 9526 | 9.816 0766 
51177 42 §0.1| 137108: 1 12.4] 3 19 20.2 9.821 1434] 9.826 1533 
7118057 7.9| 137 6.9 | I 30.6] 3-16 40.3 9-831 1070 | 9.836 005 
* og} 18411 17.7| 337 28) -I 47.7 | +3 13 23.0 9-840 8482 | 9.845 6371 
11 | 187 25 18.9| 1 36 584 | 2 3.41 3 9 28.9 9.850 3725 | 9.855 0551 
13 | 190 39 Tyr | 1 36 53.7 | 217.51 3 458.8 9.859 6859 | 9.864 2655 
"15 | 193 52 53-8| 1 36 48.9 | 2 29.9] 2 59 53.8 9.868 7949 | 9.873 2749 
171197 626.7 | 136439) 2403] 254148 9-877 7064 | 9.882 oge2 
Ig | 200 19 49.4 5 36 38.8 | —2 48.7 | +2 48 3.0 9.886 4273 | 9.890 7183 
211 203 33: 1.7| 3 3633-5 | 2 55.0] 241 19.7 9-894 9641 | 9.899 1653 
231206 46 3.3| 136282 | 259.1) 234 6.2 9-903 3227 | 9.907 4369 
25] 209 58 54.1 | : 368.7 | 3 0.9] 2 26 23.9 9-911 5087] 9.915 53% 
27 | 213 11 33.9 | 1 3617.2; 3 0.5 | 218 14.4 9-919 5273 | 9-923 4754 
Mar. 1]21624 2.7| 1 3612.7 | -2 57.81} +2 9 39.3 9-927 3833 | 9.93% 2516 
31219 3620.5] 1 36 6.2 | 2 52.8] 2 040.3 9-935 0806 | 9.938 8707 
§ | 222 48 27.4| 1 36 0.7 245.7) I 5119.1 9.942 6224 | 9.946 3359 
71226 023.5] 135 5s-.4| 2 36.6] 1 41 37-5 9-950 0116 | 9.953 6500 
9422912 9.0] 135 sor} 2 25.5] I 32 37-3 9-957 2513 | 9.960 8160 
II ] 232 23 44.0! 1 35 44.9 | —2 12.6 | +2 21 20.5 9-964 3445 | 9.967 8373 
13123535 8.8|13539-9| 1 58.0] 1 1049.2 9-971 2949 | 9.974 7178 
15 | 238 46 23.7, «3538-2 | 142.0] I O 5.1 9-978 1066 | 9.981 4616 
17 | 241 57 29.2: 1 35 30.4 I 24.8] 0 49 10.3 | 9-984 7835 | 9.988 0728 
191245 825.5! 135259] 1 6.6] 038 6.9 | 9-991 3300 | 9.994 5555 
21 | 248 19 13.1) 1 35 21-7 | —O 47.5 | +0 26 56.9 9-997 7498 | 0.000 9134 
23125 29 §2.5| 13s 17-7| 0 27.8] OTS 42.3 0.004 0469 | 0.007 1507 
251254 40 24.1| 138 14.0| 0 7.8] +0 425.3 0.010 2252 | 0.013 2705 
271257 50 48.6| 1 35 10.5 | +0 12.2 }-o 6 §2.1 0.016 2879 | 0.019 2768 
29}261 r 6.3] 235 7-3| © 32.1] O18 7.8 0.022 2377 | 0.025 I71I 
31] 264.11 17.9] 1 35 4.4 | +0 51.6 | -0 29 19.8 0.028 0773 | 0.030 9564 
Apr. 24267 21 23.8] 135 1.7] +1 10.4 1 70 40 26.1 ; 0.033 8087 | 0.036 6342 
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I2 


16 
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28 
30 
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ro 
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14 
16 
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July 1 


HELIOCENTRIC CO-ORDINATES, 


Heliocentric 


Longitude, Daily 


Mean Equinox! Motion. 


of Date. 


267 21 23. 8 
270 31 24.8 
273 41 21.4 
276 51 14.2 
280 I 3.7 


13S 1.7 
I 34 $9.4 
I 34 57-4 
r 34 $5.6 
I 34 54.2 
283 10 50.5 
286 20 35.2 
289 30 18.4 
292 40 0.6 
295 49 42.4 
298 59 24.2 
302 9 6.5 
305 18 49.8 
308 28 34.6 
311 38 21.3 
314 48 10.3 
317 58 1.8 
321 7 56.4 
324 17 $4.3 
327 27 55.8 
330 38 1.2 
333 48 10.7 
336 58 24.6 
340 8 43.0 
343 19 6.2 


346 29 34.3 
349 40 7-4 
352 §9 45-7 
356 1 29.4 
359 12 18.5 
2 23 13.1 
5 34 13-3 
8 45 19.2 
11 56 30.9 
15 7 48.5 
18 19 12.0 
aI 30 41.6 
24 42 17.3 
27 53 $9-1 
3t § 47-2 
34 17 41.7 
37 29 42.7 
40 4I §0.2 
43 54 4-2 
47 6 24.9 
50 18 52.5 
53 31 26.9 


X 34 $2-9 
I 34 $2.0 
I 34 51.4 
I 34 §2.0 
t 34 §0.9 


I 34 51.0 
I 34 51.4 
I 34 52.0 
I 34 §3-9 
I 34 53-9 


I 34 $5.3 
X34 56.5 
z 34 58.1 
t 34 $9.8 
235 1.7 


i 35 
i 35 
I 358 
I 35 
I 35 12.8 


3-7 
$8 
8.1 
10.4 


E35 18-3 
I 38 17-9 
I 35 20.8 
I 35 23.2 
X35 25-9 


r 35 28.7 
33S 3I-S 
E35 34-4 
t 35 37-3 
I 3S 40.3 


E 3S 43-3 

r 3S 46.3 
I 35 49-4 
I 35 $2.5 
r 35 $5.6 
t 35 58.8 
xr 36 2.1 
E36 5.4 
zs 36 8.7 
r 36 12.1 


r 36 15.5 
t 36 18.9 





1915. 
VENUS. 


GREENWICH MEAN NOON. 


Reduction] Heliocentric 


to Orbit. 


+2 


won nn dt wwrrwtb won nnwt wn god Goon k Hvnwnsd wnnnwed naonpn 


ss 





15.0 
27-5 
38.2 
46.9 
53-6 
58.2 

0.6 

0.8 
58.9 
54-7 
48.4 
40.1 
29.8 
17.7 

3°9 
48.6 
32.0 
14.2 
55-5 
36.2 
16.4 


3.6 
23.6 
43-3 

2.5 
20.9 
38.3 
54-5 

9-4 
22.7 
34-2 
43-7 
51.3 
56.8 

0.0 

1.0 


59.8 
56.3 
50.6 
42.8 
33-0 
21.2 

7.6 


187 






Daily 
Motion. 


Latitude. 





At Date. 


e ‘ oe 






































—O 40 26.1 0.033 8087 
© 51 24.6 0.039 4331 
I 213.3 0.044 9516 
I 12 50.4 0.050 3656 
I 23 14.0 0.055 6765 

—I 33 22.0 0.060 8862 
I 43 12.8 0.065 9967 | 
I 52 44.6 0.071 O104 
2 155.7 0.075 9292 
2 10 44.4 0.080 7558 

-219 9.1 0.085 4920 
227 8.4 9.862 2457 | 0.090 1400 
2 34 40.8 9-862 2640 | 0.094 7016 
2 4I 44.9 9.862 2733 | 0.099 1785 
2 48 19.5 9.862 2736 | 0.103 5719 

—2 54 23.4 9.862 2649 | 0.107 8824 
2 59 55-4 9.862 2472] 0.112 1099 
3 454.6 9.862 2205 f.0.116 2551 
3 920.1 9.862 1849 J 0.120 3179 
3 13 11.0 9.862 1406 | 0.124 2990 

—-3 16 26.6 9-862 0876 f 0.128 1994 
319 6.3 9-862 0262 f 0.132 0198 
32I 9.5 9.861 9565 f'0.135 7617 
3 22 35-9 9-861 8787 | 0.139 4259 
3 23 25.2 9-861 7930 | 0.143 0138 

—3 23 37.1 9-861 6997 | 0.146 5266 
3.23 11.6 9-861 5992 J 0.149 9658 
322 8.7 9.861 4917 | 0.153 3328 
3 20 28.5 9.861 3774] 0.156 6280 
318 11.4 9.861 2567 | 0.159 8519 

—3 1§ 17.6 9.861 1301 | 0.163 0044 
3.11 47.6 9.860 9979 | 0.166 0855 
3 742.0 9.860 8604 [| 0.169 0950 
3 3 15 9.860 7181 | 0.172 0328 
257 46.9 9.860 5715] 0.174 8988 

—2 51 59.1 9-860 4209 | 0.177 6935 
2 45 39.0 9.860 2668 | 0.180 4171 
2 38 47.9 9.860 1098 | 0.183 0707 
2 31 27.0 9.859 9502 J 0.185 6548 
2 23 37-5 9-859 7886 | 0.188 1702 

—2 15 20.8 | 9-859 6254 | 0.190 6179 
2 6 38.4 | 9.859 4612 | 0.192 9988 
I 57 32.0 9.859 2965 | 0.195 3138 
148 3.1 9-859 1319 | 0.197 5637 
T 38 13.5 ' 9-858 9677 | 0.199 7484 

—1 28 5.0. 9-858 8046 | 0.201 8677 

—I 17 39-4 9-858 6430 | 0.203 9214 





[Eph 15] 


Logarithm of Distance from 
Earth— 


At Interme- 


diate Date. 


0.036 6342 
0.042 2055 
0.047 6716 
0.053 0338 
0.058 2938 


0.063 4537 
0.068 5156 
0.073 4815 
0.078 3539 
0.083 1351 
0.087 8269 
0.092 4315 
0.096 9505 
o.10r 3856 
0.105 7375 
0.110 0065 
0.114 1928 
0.118 2968 
0.122 3186 
0.126 2592 


0.130 IIQ5 
0.133 9005 
0.137 6034 
O.14I 2293 
0.144 7795 
0.148 2553 
0.151 6583 
0.154 9893 


0.158 2489 
O.161 4371 


0.164 5539 
0.167 5992 
0.170 5729 
0.173 4747 
0.176 3051 
0.179 0641 
0.181 7526 
0.184 3714 
0.186 9210 
0.189 4025 
0.191 8166 
0.194 1645 
0.196 4469 
0.198 6642 
0.200 8162 


0.202 9028 
0.204 9236 









188 HELIOCENTRIC CO-ORDINATES, 1915. 


VENUS. 
GREENWICH MEAN NOON. 











Heliocentric 
Longitude, Daily 
ean Equinox| Motion. to Orbit. 
of Date. 






Reduction] Heliocentric 
Latitude. 





Daily 


Date. Motion. 

















































































































July xr] 5018 52.5] 1 36 35.5 | -2 21.2 J -1 28 5.0] +5 8.7 0.201 8677 | 0.202 9a 
31 5331 26.9] 1 36189 | 2 7.69 11739-4| 5 16.7 0.203 9214 | 0.204 O23 
54 5644 8.2] 1 3622.4] 4 52.49 I 658.8] 5 23.7 0.205 9093 | 0.206 878 
71 59 56 56.6| 136259] 31 35.8f O56 5.1] 5 29.8 0.207 8312 | 0.208 
91 63 952.1] 136 29.5| 1 180] O45 0.4] 5 34.8 0.209 6868 | 0.210 589 

Irf 66 22 54.7] 1 36 33. | —O 59.2 | —O 33 46.7| +5 38.7 0.21% 4764 | 0.212 34 

13] 6936 4.5| 1 3636.7] © 39.6] 02226.r/ § 41.6 0.213 2005 | 0.214 038 
15] 72 49 21.4| 1 36 40.3 | -0 19.5 -O1r 0.8] 5 43.5 0.214 8596 | 0.215 664 
17] 76 245.6| 1 3643.9 | +0 08] +0 027.1] 5 44.2 0.216 4542 | 0.217 2276 
19] 79 1617.0] 1 36 47.5 | oO ar.rf} O11 55.2] 5 43.8 0.217 9852 | 0.218 7271 
21} 82 29 55.5 | 1 36 st.r | +o 41.2 | +O 23 21.5 | +5 42.3 0.219 4534 | 0.220 Thy 
23) 85 43 41.1 | 1 36546/ + 08 fF 0 3443.8] 5 39.7 0.220 8599 | 0.221 540 

254 8857 33-7] 136 58.0 / 1 19.67 ©4559.8/ 5 36.0 0.222 2054 | 0.222 8555 
277 92 IT 33-2] 137 1.4] 137-49 957 7-3] 5 32.3 0.223 4905 | 0.224 110§ 
291 95 25 39.4] 37 4.7 154.0, I 8 4.2| 5 25.5 0.224 7154 | 0.225 3052 
31] 98 39 52.1] 137 8.0] +2 9.2 | +2 18 48.4] +5 18.6 0.225 8799 | 0.226 439% 

Aug. 2} 101 5411.2] 13711. | 2 22.7[ 12917.8] 5 10.6 0.226 9837 | 0.227 512 
4], 105 8 36.3] 137 14.0] 2 34.3] 139303] 5s 1.6 0.228 0268 | 0.228 525% 
6] 108 23 7.1] 137 16.8 | 2 44.07 1 4923-9] 4 51.7 0.229 0093 | 0-229 4778 
8] IIT 37 43-4| 137 19.4] 2 51.69 158 56.6) 4 40.8 0.229 9311 | 0.230 3692 

10 [| 114 52 24.7| 1 37 21.8 | +2 57.0} +2 8 6.6] +4 29.0 0.230 7922 | 0.231 2008 
r2[118 710.7] 337 2%4.0| 3 oa] 21652.1/ 4 16.3 0.231 5932 | 0.231 9713 
14] 121 22 0.8] 137260] 3 r.of 225 15.4| 4 2.8 0.232 3345 | 0.232 6829 
16 [124 36 54.7| 137 27-7 | 2 59.5] 233 2-7] 3 48-5 0.233 0167 | 0.233 3360 
18] 127 51 51.7| 137 29.2] 255.7] 24024.6/ 3 33.4 0.233 6409 | 0.233 9316 
20} 13 651.4] 1 37 30.4 | +2 49.6 | +2 4715.7] +3 17.6 0.234 2081 | 0.234 470 
22 | 134 21 §3.1 | 2 37 31.3 2 41.4 2 §3 34-5 3 1.2 0.234 7193 | 0-234 952 
241137 36 56.3] 1 3731-8 | 2 31.37 25919.8] 2 44.t 0.235 1754 | 0.235 3829 
267140 52 0.3] 1 3732.0] 218.8] 3 430.5| 2 26.6 0.235 5769 | 0.235 7572 
281144 7 4.4| 1 37 31-9 2 487 3 9 5-6| 2 8.6 0.235 9239 | 0.236 0771 
309147 22 7.9| 3731-5 | +2 49.3 | +3 13 4.2] +2 so.r 0.236 2167 | 0.236 3427 

Sept. 1] 150 37 10.2] 1 37 30.7] 1 32.1] 31625.6/ ¢& 31.3 0.236 4551 | 0.236 5539 
3 153 52 10.6] x 37 29.6 113.9] 319 9.2] 1 12.2 | 9.856 6232 | 0.236 6392 | 0.236 7109 
50157 7 8.4] 237 282] 0 54.7 § 321 34.2] © 52.9 | 9.856 6939 | 0.236 76qr | 0.236 8137 
7| 16022 2.8] 137 26.2; 0 34.8] 3 2240.5] 0 33-4 | 9.856 7731 | 0.236 8448 | 0.236 8623 
9 | 163 36 53.2] 1 37 24.0 | +0 14.5 | +3 23 27.8] +o 13.9 | 9.856 8603 | 0.236 8663 | 0.236 8568 
rr J 166 51 38.8] x 37 az-5 | —o 5.9] 323 36.1] -o 5.7 | 9.856 9554] 0.236 8339 | 0.236 7977 
137170 619.1] £ 37 18.7 | © 26.31 323 5§.3| © 25.2 | 9.857 O580] 0.236 7482 | 0.236 6856 
15 | 173 20 53.3| 137 15.5 | © 46.4] 321 55-5] © 44.6 | 9.857 1677] 0.236 6rox | 0.236 5217 
17] 176 35 20.9| 33712. | 1 5.8] 320 7.2] 4 3.8 [9.857 2843 | 0.236 4205 | 0.236 3066 
19 1} 179 49 41.2] 1 37 8.2 | WE 24.4 +317 40.4] —1 22.8 [9.857 4074 | 0.236 1804 | 0.236 o4r9 
21183 353.6| 137 42. 1 41.9] 31436.1| & 4t-s | 9.857 5365] 0.235 8grz | 0.235 7281 | 
231186 17 57.6] 1 36 59.8 | 1 58.1 J 31054.7] « 59.8 | 9.857 6712] 0.235 5529 | 0.235 3650 
25 | 189 31 52.8] : 3655.3) 212.89 3 637.1] 2 17.7 [9.857 8110] 0.235 1664 | 0.234.9552_ 

27 1 192 45 38.7| 1 3650.5 225.89 3 144.2] 29 35.1 | 9.857 9556] 0.234 7321 | 0.234 4970 
291195 59 14.9! 1 36 45.6 —2 36.9 | +2 5617.0] —2 52.0 | 9.858 1045 | 0.234 2500 | 0.233 ggII 
Oct. 1] 199 12 43.0! 1 36 40.5 | —2 46.0] +2 5016.5] —3 8.4 19.858 2572 § 0.233 7202 | 0.233 4373 
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HELIOCENTRIC CO-ORDINATES, 1915. 


VENUS. 
GREENWICH MEAN NOON. 


Heliocentric 
Longitude, 


of Date. 


199 12 41.0 
202 25 56.7 
205 39 1-9 
208 51 56.3 
212 439.8 
215 17 12.4 
218 29 33.9 
221 41 44.5 
224 53 44-3 
228 5 33-3 
231 17 11.8 
234 28 40.0 
237 39 58.3 
240 51 6.9 
244 2 6.3 
247 12 56.8 
250 23 38.9 
253 34 13.0 
256 44 39.8 
259 54 59-7 
263 § 13.3 
266 15 21.1 
269 25 23.6 
272 35 21.6 
275 45 15-5 
27855 6.0 
282 4 53.6 
285 14 38.9 
288 24 22.4 
291 34 4.7 
294 43 46.4 
297 53 28.0 
301 3 10.0 
304 12 52.8 
307 22 36.9 
310 32 22.8 
313 42 10.8 
316 §2 1.3 
320 I §4.7 
323 II 51.3 
326 21 53.4 
329 31 $5.3 
332 42 3.3 
335 52 15.6 
339 2 32.4 
342 12 §3-9 
345 23 20.2 


Equinox 





Daily 
Motion. 


eo, on 
rt 36 40.5 
x 36 35.2 
r 36 29.9 
T 36 24.5 
I 36 19.0 


r 36 13.5 
x 36 8.0 
2 36 2.6 
I 38 $7.2 
¥ 3S 5t.9 


135 46.7 
I 35 41.6 
z 35 36.7 
I 35 32.0 
I 3S 27.5 


E35 23.1 
I 3§ 19.0 
£35 15.2 
t3$ 11.7 
r35 8.4 


23S 5§-3 
Zz 35 32.5 
335 0.2 
I 34 §3.0 
Zz 34 56.1 


I 34 54-5 
I 34 $3.2 
I 34 $2.2 
Z 34 SI.5 
I 34 51.0 


t 34 50.8 
I 34 $0.9 
£34 §1.2 
i 34 53.7 
I 34 §2.-5 


I 34 53-5 
I 34 54-7 
X 34 56.0 
I 34 57-8 
X 34 59.2 


I gs f.0 
zr 35 
I 35 
135 


i 35 


3.0 
§.2 
7-3 
9-6 
I 3S 11.9 
X35 14.4 


Reduction 
to Orbit. 


™= 
= 


46.0 


53-1 
57-9 
0.5 
0.9 


59-0 
54.8 
48.4 
40.0 
29.6 


17-3 

3:3 
47.8 
31.0 
13.0 


54-2 
34-7 
14.8 

5.2 
25.1 
44.8 

3-9 
23.2 
39-5 
55-6 
10.3 
23-3 
34-6 
44.1 
51.5 
56.8 

0.0 

1.0 
59.8 
56.4 


50-9 
43-3 


SC mu mend ogdod nmnw sannn st wwonn db - 


8 Bb WH WN 


7) 
rad 
a 


22.1 
8.9 


54.1 
37°9 
20.6 

2.2 
43.0 
+0 23.3 
+0 3.4 


Bw Bw WD WwW RS nb &w Ww RS 


+ 
| 


On mm 


Heliocentric 
Latitude. 


+2 50 16.5 
2 43 44.0 
2 36 40.9 
229 8.5 
221 8.3 


+2 12 42.0 
2 351.2 
I 54 37-5 
145 2.8 
135 9.0 

+1 2457.8 
I 14 31.3 
I 351.4 
© 53 O.1 
© 41 59-5 

+0 30 51.6 
© 19 38.4 

+0 8 22.0 

“Oo 255-5 
© 14 12.0 

—O 25 25.6 
© 36 34.1 
© 47 35-5 
© 58 27.9 
I 9 93 

~I 19 37-7 
I 29 §1.4 
I 39 48.5 
I 49 27.1 
I 58 45.6 

—2 7 42.3 
2 16 15.6 
2 24 23.9 
232 5.8 
2 39 20.0 

-246 5.1 
2 §2 19.8 
258 3.1 
3 3 13-9 
3 751.2 

—3 IT $4.3 
3 15 22.3 
3 18 14.6 
3 20 30.7 
3 22 10.0 

—3 23 12.3 

~3 23 37-3 

[Eph 15] 


Daily 
Motion. 


~3 8.4 
3 24.0 
3 39.0 
3 53-2 
4 6.7 


19.4 
$t.3 
42.3 
$2.3 

I.4 

9-6 
16.8 
29.9 
28.2 
$2.3 


ar & 


38-4 
37-5 
38.6 
38.7 
37-7 


d 


35-7 
32.6 
28.6 
23.6 
37.6 


ew wa 


10.7 
s 2.8 
4 54.0 


4 33-9 
22.6 
4 10.5 
3 $7.6 
3 44.1 
3 29-9 
15.0 
59.6 
43.6 
27.1 


10.2 


52.8 
I 35.1 
z17.1 
© 58.9 
© 40.4 


21.8 


Logarithm of 
Radius Vec- 
tor. 


9.858 2572 
9.858 4132 
9-858 5719 


189 


Logarithm of Distance from 
Earth— 


At Date. 


0.233 7202 


0.233 1423 
0.232 5164 


9.858 7330 | 0.231 8424 
9-858 8958 | 0.231 1204 


9-859 9599 
9.859 2247 
9-859 3898 
9-859 5546 
9.859 7186 
9.859 8812 
9-860 0421 
9.860 2006 
9.860 3563 
9.860 5088 
9.860 6575 
9.860 8020 
9.860 9418 
9.861 0766 
9.861 2059 


9.861 3293 
9.861 4465 
9.861 §571 
9.861 6608 
9.861 7573 
9.861 8463 
9.861 9275 
9.862 0006 
9.862 0655 
9.862 1220 


9.862 1699 
9.862 2091 


9.862 2394 
9.862 2608 


9.862 2732 
9.862 2765 
9.862 2708 
9.862 2561 
9.862 2325 
9-862 1999 
9.862 1584 
9.862 1083 
9.862 0497 
9.861 9827 
9-861 9075 
9.861 8244 


0.230 3502 
0.229 5322 
0.228 6673 
0.227 7565 
0.226 8007 
0.225 8002 
0.224 7557 
0.223 6674 


0.222 5357 
0.221 3605 


0.220 1413 
0.218 8781 
0.217 5702 
0.216 2171 
0.214 8184 


0.213 3738 
0.211 8836 
0.210 3482 
0.208 7680 
0.207 1436 
0.205 4752 
0.203 7630 
©.202 007! 
0.200 2070 
0.198 3624 


0.196 4728 
0.194 5379 
0.192 5546 
©.1g0 5241 
0.188 4445 
0.186 3152 
0.184 1360 
0.181 9067 
0.179 6273 
0.177 2980 
0.174 9184 
0.172 4881 
0.170 0065 
0.167 4731 
0.164 8869 


0.162 2464 


9.861 7336] 0.159 5504 


At Interme- 


diate Date. 


0.233 4373 
0.232 8353 
0.232 1854 
0.231 4874 
0.230 7413 
0.229 9471 
0.229 1055 
0.228 2176 
0.227 2842 
0.226 3060 


0.225 2834 
0.224 2170 
0.223 1070 
0.221 9536 
0.220 7564 


0.219 5152 
0.218 2298 
0.216 8993 
0.215 5235 
0.214 1018 
0.212 6344 
O.9IK 1215 
0.209 5637 
0.207 9613 
0.206 3149 


0.204 6246 
0.202 8905 
0.201 1126 
0.199 2903 
0.197 4233 
0.195 5107 
0.193 5517 
0.191 5454 
0.189 4905 
0.187 3861 
0.185 2318 
0.183 0276 
0.180 7732 
0.178 4689 
0.176 1145 
0.173 7096 
0.171 2537 
0.168 7463 
0.166 1867 
0.163 5735 


0.160 9055 
0.158 r810 


- 
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Date. 





Jan. 


Feb. 


Apr. 


onh 8 Oo 





HELIOCENTRIC CO-ORDINATES, 1915. 


MARS. 
GREENWICH MEAN NOON. 











Heliocentic Daily Reduction Heliocentric Daily Logarithm of Earth 
Mean Equinox! Motion. | to Orbit. | Latitude. Motion. tor. At Inte 
of Date. At Date. ate Date 
275.47 9-4| 35 1-44 | +53.7 J —-1 2x 3.2| 46.37 [0.158 5328 | 0.384 3051 0.384 os 
276 57 18.8| 35 7.98 53-5 I 22 35.1 45-49 | 0.157 8631 | 0.383 8023 | 0.383 545 
278 7 41.3| 35 14.47 53-2 124 5.1 44.57 | 0.157 2011 | 0.383 2854 | 0.383 O75 
279 18 16.7 | 35 20.90 52.8 I 25 33.3 43-63 10.156 5471] 0.382 7547 | 0.382 484 
280 29 4.8] 35 27.26 52-4 1 26 59.7 42.67 | 0.155 g014 | 0.382 2100 | 0.381 9739 
281 40 5.6| 35 33-56 | +51.8 | -1 28 24.0| —a4x.67 J 0.155 2643 | 0.381 6516 | 0.381 367 
282 51 19.0] 35 39.78 51.2 I 29 46.3 40.64 | 0.154 6361 | 0.381 0794 | 0.380 758 
284 2 44.7] 35 43-93 50.4 131 6.6 39-58 | 0.154 0174 | 0.380 4938 | 0.380 19 
285 14 22.6] 35 52.00 49-6 I 32 24.7 38.50 0.153 4082 | 0.379 8944 | 0.379 58 
286 26 12.6| 35 $7.99 48.7 I 33 40.5 37-39 | 0.152 8091 | 0.379 2822 | 0.378 971) 
287 38 14.5| 36 3-89 | +47-7 | -1 34 54.2| 36.25 J 0.152 2203 | 0.378 6578 | 0.378 341 
288 50 28.1 | 36 9.70 46.6 136 5.5 33.08 9 0.151 6423 | 0.378 0220 | 0.377 oe 
290 2 53-3| 36 ts-41 45-5 I 37 14-5 33.88 0.151 0752 | 0.377 3755 | 0-377 o4m 
291 15 29.7] 36 a1.03 44.2 I 38 21.0 32.66 90.150 5195 | 0.376 7194 | 0.376 3879 
292 28 17.3 | 36 26.54 42.9 I 39 25.1 31.41 [0.149 9754] 0.376 O§4K | 0.375 75 
293 41 15.8! 36 31.95 | +41.5 | —-1 4026.7] 30.13 |. 0.149 4433 | 9-375 3804 | 0.375 
294 5425.1 | 36 37.25 40.0 I 41 25.7 28.83 § 0.148 9235 1 0.374 6985 | 0.374 35 
296 7 44.8| 36 42.42 38.4 I 42 22.0 a7.sx [0.148 4163 | 0.374 0095 | 0.373 
297 21. 14.7| 36 47.48 36.7 14315.7| 26.16 0.147 9221 | 0.373 3137 | 0.372 Q62e 
298 34 54.6] 36 sa.4z 35-0 144 6.6 24.79 § 0.147 4410 | 0.372 Gogo | 0.372 2343 
299 48 44.2 | 36 57.21 | 433-2 | -1 44.54.8| 23.40 [0.146 9736] 0.371 8976 | 0.371 338 
301 2 43.31 37 1-87 31.4 I 45 40.2 az.99 0.146 5199 | 0.371 1780 | 0.370 819 
302 16 §1.6| 37 6.41 29.5 t 46 22.8 20.55 [| 0.146 0803 | 0.370 4505 | 0.370 0839 
303 31 8.9] 37 10.80 27-5 147 2.4 19.09 [0.145 6551 | 0.369 7155 | 0.369 3455 
304 45 34.7| 37 15.05 25.5 I 47 39.2 17.62 | 0.145 2445 [ 0.368 9739 | 0.368 6007 
306 0 9.0] 37 19.15 | +23.4 | -1 4812.9] 16.13 | 0.144 8488 | 0.368 2259 | 0.367 8496 
307 14 51.2 | 37 23.10 21.3 I 48 43.7 14.62 | 0.144 4683 | 0.367 4719 | 0.367 0929 
308 29 41.3 | 37 26.89 19.1 I 49 11.4 13.10 9 0.144 1032 | 0.366 7126 | 0.366 3313 
309 44 38.7] 37 30-53 16.9 I 49 36.0 11.56 | 0.143 7538] 0.365 9488 | 0.365 5655 
310 59 43-3 | 37 34.01 14.7 I 49 57.6 10.01 [0.143 4202 1 0.365 1813 | 0.364 796! 
312 14 54.6] 37 37.32 412.4 | -1 5016.1] — 8.44 [0.143 1028 | 0.364 4099 | 0.364 0229 
313 3012.5 | 37 40.46 10.1 I §0 31.4 6.87 [0.142 8017 | 0.363 6351 | 0.363 2465 
31445 36.4] 37 43-44 7.8 I 50 43.5 5.28 | 0.142 5171 | 0.362 8571 | 0.362 4669 
316 x 6.1] 37 46.24 5-5 I §0 52.5 3.68 90.142 2493 | 0.362 0758 | 0.361 6827 
317 16 41.2] 37 48.87 3.1 I 50 58.2 2.08 [0.141 9982 | 0.361 2906 | 0.360 8963, 
318 32 21.5] 37 st-32 | +0.7 [P-15% 0.7] — 0.47 9 0.141 7644 | 0.360 5008 | 0.360 1030, 
319 48 6.4] 37 53-s9 | — 1-7 15x 0.4] + 4.25 [0.141 5476] 0.359 7060 | 0.359 3000: 
321 355-7] 37 ss.68 4.1 I 50 56.4 2.77 | 0.14 3482 § 0.358 9067 | 0.358 5054: 
322 19 49.0] 387 57-58 6.4 I §0 49.0 4.40 | 0.141 1664] 0.358 1029 | 0.357 6903 
323 35 45-91 37 59-30 8.8 1 50 38.5 6.02 | 0.141 0022 | 0.357 2947 | 0.356 8892. 
324 51 46.1 | 38 0.83 | —II.r J -1 5024.9] + 7.65 [0.140 8558] 0.356 4827 | 0.356 0752 
326 749.1] 38 2.17 13-4 I 50 7.9 9.27 | 0.140 7273 | 0.355 6668 | 0.355 2576 
327 23 54.6] 38 3.32 15.7 I 49 47.8 10.88 | 0.140 6166 0.354 8477 | 0.354 4371 
328 40 2.2] 38 4.28 18.0 I 49 24.4 12.49 | 0.140 5241 | 0.354 0257 | 0.353 6133 
329 5611.5 | 38 5.04 20.2 1 48 57.8 14.10 | 0.140 4495 | 0.353 2007 | 0.352 7875 
331 12 22.2| 38 5.62 22.4 | -1 4828.0! +15.71 [0.140 3932 | 0.352 3736 | 0.351 9589 | 
332 28 33.91 38 6.00] 24.5 U—z 47 54.9 | +27,32 0.140 3549 10.351 5435 | 0.351 1274 | 
{Eph rs] | 


On 


1o 


uly 2 


HELIOCENTRIC CO-ORDINATES, 1915. 


332 28 33-9 
333 44 46.1 
335 9 58.5 
336 17 10.7 
337 33 22.3 


338 49 32.8 
340 § 42.1 
341 21 49.5 
342 37 54.9 
343 53 57-7 


345 9 57-7 
346 25 54.3 
347 41 47.3 
348 57 36.3 
350 13 20.9 
35% 29 0.8 
352 44 35-6 
354 9 4-9 
355 15 28.5 
356 30 45.9 
357 45 56.9 
359 I 1.1 
ors 58.1 

I 30 47.8 

2 45 29-7 

4 0 3.5 

5 14 29.0 

6 28 45.9 

7 42 53.8 

8 56 52.6 
10 10 41.9 
II 24 21.5 
12 37 51.2 
13 51 10.6 
15 419.6 
16 17 17.9 
17 3° 5-4 
18 42 41.7 
1955 6.8 
21 7 20.3 
22 I9 22.3 
23 31 12.3 
24 42 50.4 
25 54 16.3 
27 5 29-9 
28 16 31.0 
29 27 19.5 





MARS. 


GREENWICH MEAN NOON. 


—$2.5 
51-9 
51.3 
50.6 
49.8 

—48.9 
47-9 
46.8 
45-6 
44.4 

—43-1 
41.7 
40.2 
38.7 
37-1 

35-5 

-33.8 


Heliocentric 
Latitude. 


—I 47 54-9 
I 47 18.7 
1 46 39.3 
1 45 56.8 
I 45 11.2 


—I 44 22.5 
T 43 30-7 
? 42 35-9 
I 41 38.1 
I 40 37-3 

I 39 33-7 
I 38 27.1 
I 37 17.8 
136 5.6 
I 34 50.8 

—I 33 33-2 
I 32 13.1 
I 30 50.3 
I 29 25.0 
I 27 57-3 

1 26 27.2 
T 24 $4-7 
I 23 20.0 
I 2I 43.0 
I20 3.9 

—1 18 22.7 

I 16 39.5 

I 14 54-3 

1130 7-3 

I rr 18.4 

-I 9 27.8 

7 35:5 

5 41.6 

3 46.2 

T 49-3 

—O 59 5I.0 
© $7 51-4 
© 55 50.6 
© 53 48.6 
© SI 45.4 

—O 49 41.3 
© 47 36.1 
© 45 30.1 
© 43 23-3 
O 41 15.6 

O39 7-4 

—o 36 58.4 

[Eph 1s] 


~~ =~ tH 


Daily 


Motion. 


oe 
+37.31 
18.89 
20 «47 
92.04 
23.59 
+25 .13 
26.65 
38.15 
29.64 


§x.12 


+33.55 
33-97 
$5.38 
36.75 
38.11 


+39.44 
40.74 
42.01 
43.26 
44-47 
+45 .65 
46.80 
47-93 
49.02 
g0.08 
+51.18 
§2.10 
$3 .06 
$3.98 
54.87 


+55 .72 
56.54 
$7-32 
$8.07 
58.78 


+59.46 
60.10 
60.7% 
61.39 
61 .83 


+62 .33 
62.80 
63.33 
63 .6a 
63.98 

+64.32 

+64 .60 


Logarithm of 
Radius Vec- 
tor. 


0.140 3549 
0.140 3348 
0.140 3331 
0.140 3495 
0.140 3842 
0.140 4370 
0.140 5080 
0.140 5971 
0.140 7042 
0.140 8293 


0.140 9722 
O.T4I 1329 
O.14I 3113 
O.14I 5072 
0.141 7205 


0.141 O51 
0.142 1988 
0.142 4634 
0.142 7448 
0.143 0426 


0-143 357° 
0.143 6874 
0.144 0338 
0.144 3959 
0.144 7735 
0.145 1662 
0.145 5739 
0.145 9963 
0.146 4332 
0.146 8842 
0-147 349! 
0.147 8276 
0.148 3193 
0.148 8241 
0.149 3415 
0.149 8713 
0.150 4131 
0.150 9666 
0.151 5316 
0.1§2 1076 


0.152 6944 
0.153 2915 
0.153 8989 
0.154 $159 
0.155 1424 
0.155 7777 
0.156 4221 


191 


Logarithm of Distance from 
Earth— 


At Date. 


0.351 5435 
0.350 7106 
0.349 8734 
0.349 0316 
0.348 1845 
0.347 3316 
0.346 4732 
0.345 6084 
0.344 7369 
0.343 8598 


0.342 9766 
0.342 0875 
0.341 1925 
0.340 2915 
0.339 3840 


0.338 4699 
0.337 5473 
0.336 6162 
0.335 6754 
0.334 7237 


0.333 7604 
0.332 7853 
0.331 7980 
0.330 7982 
0.329 7856 
0.328 7602 
0.327 7219 
0.326 6703 
0.325 6050 
0.324 5257 
0.323 4301 
0.322 3180 
0.321 1876 
0.320 0383 
0.318 8685 


0.317 6778 
0.316 4655 
0.315 2311 
0.313 9741 
0.312 6940 
0.311 3907 
0.310 0641 
0.308 7133 
0-307 3375 
0.305 9358 
0.304 5065 
0.303 0484 


At Interme- 


diate Date. 


0.351 1274 
0.350 2926 
0-349 4531 
0.348 6088 
0.347 7588 
0.346 9031 
0.346 0416 
0-345 1734 
0.344 2991 
0.343 4189 
0.342 5328 
0.341 6408 
0.340 7428 
0.339 8386 
0.338 9278 
0.338 0096 
0.337 0829 
0.336 1471 
0-335 2009 
0.334 2435 


0-333 2743 
0.332 2932 
0.331 2997 
0.330 2935 
0.329 2745 
0.328 2427 
0.327 1977 
0.326 1394 
0.325 0672 
0.323 9800 
0.322 8762 
0.321 75§5r 
0.320 6154 
0.319 4560 
0.318 2758 
0.317 0744 
0.315 8511 
0.314 6055 
0.313 3369 
0.312 0452 
0.310 7304 


0.309 3919 
0.308 0286 


0.306 6400 
0.305 2247 
0.303 7811 
0.302 3079 





i, 
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Aug. 





HELIOCENTRIC CO-ORDINATES, 


29 27 19-5 
3° 37 55-3 
31 48 18.2 
32 58 28.2 


34 825.1 
35 18 8.9 
36 27 39-4 
37 36 56.6 
38 46 0.4 


39 54 50.8 
4l 327.7 
42 II 51.0 
43 20 0.7 
44 27 56.7 
45 35 39-1 
46 43 7.8 
47 50 22.8 
48 57 24.0 
50 411.6 


SI 10 45-4 
52 17 $55 
53 23 11.9 
5429 4-7 
55 34 43.8 
56 40 9.3 
57 45 31.1 
58 50 19.5 
59 55 4-4 
60 59 35.8 
62 3 53.8 
63 7 58-5 
64 II 49.9 
65 15 28.1 
66 18 53.2 
67 22 5.2 
68 25 4.3 
69 27 50.4 
79 30 23.8 
71 32 44-5 
72 34 52-5 
73 36 48.0 
74 38 31.1 
7§ 40 1.8 
76 41 20.4 
77 42 26.8 
78 43 21.2 


escsees 


SSSee ee ea @ 


8.a3 

1.73 
55.18 
48.58 
41.94 
35.26 
28.55 
2.8 
TS .04 


8.25 ; 


1.44 
4.62 


47-78 
40.93 
34.07 
27.20 
30.34 


13.48 

6.63 
59.80 
$2.96 
46.34 


39-34 
32.56 
25.80 
19.07 
12.36 


$ .67 
§9.02 
$2.39 
45 83 
39.26 


32.76 
26.29 
19.86 
13-49 

7.16 

0.87 
54.64 
48.45 
42.32 
36.23 
30.20 


24.22 


+39-5 
40.8 
42.0 
43.2 
44.3 
+45-3 
+46.3 


MARS. 


O39 7-4 
© 36 58.4 
© 34 48.9 


© 32 39.0 
© 30 28.7 
—o 28 17.9 
026 6.9 
© 23 55-7 
© 21 44.2 
© 19 32.7 
—O 17 21.2 
O15 9.6 
o12 58.1 
© 10 46.8 
°o 8 35.6 


6 24.7 
414.1 
2 3.8 
o 6.1 
215.6 


4 24.5 
6 32.9 
8 40.8 
© 10 47.9 
© 12 54.5 
+015 0.2 
O17 5:3 
O19 9-5 
© 21 13.0 
© 23 15.5 
+0 25 17.1 
© 2717.7 
© 29 17.4 
© 31 16.1 
© 33 13-7 
+0 35 10.2 


ood of dod 





+0 53 30.1 
+0 55 13.0, 
[Eph rs] 





GREENWICH MEAN NOON. 


Logarithm of 
Radius Vec- 
tor. 


0-155 7777 
0.156 4221 
0.1§7 9745 
0.187 7352 
0.158 4035 


0.159 0792 
0.159 7619 
0.160 4512 
0.161 1469 
0.161 8485 


0.162 5558 
0.163 2685 
0.163 9861 
0.164 7084 
0.165 4351 
0.166 1657 
0.166 goor 
0.167 6377 
0.168 3786 
0.169 1219 
0.169 8677 
0.170 6158 
0.171 3655 
0.172 1169 
0.172 8694 
0.173 6229 
0.174 3771 
0.175 1316 
0.175 8862 
0.176 6406 


0.177 3945 
0.178 1477 
0.178 8999 
0.179 6509 
0.180 4004 
0.181 1481 
0.181 8938 
0.182 6373 
0.183 3783 
0.184 1167 
0.184 8521 
0.185 5844 
0.186 3133 
0.187 0387 
0.187 7603 


0.188 4779 
0.189 1913 


1915. 


diate De 


0.303 74 
©.362 3¢ 
©. 300 && 
©.299 2¢ 
0.297 OF 


0.296 og 
©.294 45 
0.292 78 
©.29I 07 
0.289 32 
0.287 34 
0.285 72, 
0.283 36; 
o.281 
0.280 
0.278 ay 
0.276 od 
0-273 947 
0.271 827 
0.269 636 
0.267 441 
0.265 173) 
0.262 85% 
0.260 456 
0.258 065 


0.255 S92 
0.253 065 
0.2 50 453 
0.247 845 
0.245 143) 











0.304 5065 
0.303 0484 
0.301 §593 
0.300 0383 
0.298 4854 


0.296 8985 
0.295 2776 
0.293 6218 
0.291 Q3O1 
0.290 2026 


0.288 4388 
0.286 6380 
0.284 7995 
0.282 9218 
0.281 00zo0 


0.279 0432 
0.277 O391 
0.274 9894 
0.272 8931 
0.270 7492 
0.268 5565 
0.266 3140 
0.264 0212 
0.261 6776 
0.259 2828 
0.256 8358 
0.254 3357 
0.251 7816 
0.249 1720 
0.246 5043 


0.243 7771 
0.240 9886 
0.238 1377 
0.235 2221 
0.232 2412 


0.229 1933 
0.226 0779 
0.222 8946 
0.219 6426 
0.216 3211 


0.212 9292 
0.209 4657 
0.205 9287 
0.202 3161 
0.198 6261 
0.194 8568 
0.191 0062 





0.2.42 390 
0.239 571) 
0.236 68% 
0.333 73% 
0.230 725] 
0.227 6441 


0.224 4948 
0.221 2771 


0.217 good 


0.214 6340 





0.211 2065 
0.207 7005 
0.204 1320 
0.200 4810 
0.196 7515 
0.192 9418 
0.189 0499 


HELIOCENTRIC CO-ORDINATES, 1915. 


Heliocentric 

Longitude, 
a¢an Ea iz 
of Date. 


e 6 oo 


78 43 21.2 
79 44 3-7 
80 44 34.4 
81 44 53-5 
82 45 1.0 
83 44 57-2 
84 44 42.0 
85 44 15.7 
86 43 38.3 
87 42 50.0 
88 41 50.9 
8 40 41.1 
9° 39 20.9 
9T 37 $0.2 
92 36 9.2 
93 34 18.2 
94 32 17.1 
95 30 6.2 
96 27 45.6 
97 25 15-5 
98 22 35.8 
99 19 47.0 
roo 16 48.9 
101 13 41.9 
102 10 26.0 


103 7 1.4 
104 3 28.2 
104 59 46.7 
105 55 56.8 
106 51 58.9 
107 47 52-9 
108 43 39.1 
109 39 17.6 
110 34 48.6 
III 3012.2 
112 25 28.5 
X13 20 37.8 
114 15 40.1 
II§ 10 35.6 
116 § 24.5 
117 0 6.9 
117 54 42.9 
118 49 12.8 
119 43 36.6 
120 37 54-5 


121 32 6.6 


122 26 13.2 


4 


——ane 


eo eS SS8S3BIB833 B6BBSBE 


Daily 
Motion. 


~~ 


S8$3533 3%8%B8&%® 22K GS 


MARS. 


GREENWICH MEAN NOON. 


+0 §§ 13.0 
© 56 54.5 
© 58 34.6 
I 013.4 
I I §0.7 


+r 3 26.6 
I § 1.0 
I 6 34.0 
rt 8 5.5 
I 9 35-5 
+I II 3.9 
I 12 30.9 
113 56.3 
I 15 20.2 
1 16 42.6 


+118 3.3 
I 19 22.6 
I 20 40.2 
I 21 56.3 
I 23 10.7 

+1 24 23.6 
125 34-9 
1 26 44.6 
I 27 52.6 
1 28 59.1 


3-9 
7.1 
8.7 
8.7 


+I 30 
I 31 
I 32 
I 33 
I 34 7.0 


+135 3-7 
I 35 58.7 
r 36 52.1 
I 37 43-9 
I 38 34.1 

+I 39 22.6 
140 9.4 
I 40 54.7 
I 41 38.2 
I 42 20.2 


+I 43 0.5 
I 43 39-2 
I 44 16.2 
I 44 51.6 
I 45 25-3 

+1 45 57-5 

+1 46 28.0 


Pome 6 





0.189 1913 
0.189 9004 
0.190 6049 
O.I9I 3047 
0.19 9995 
0.192 6892 
0-193 3736 
0.194 0526 
0.194 7260 
0.195 3936 
0.196 0553 
0.196 7108 
0.197 3601 
0.198 0030 
0.198 6394 
0.199 2692 
0.199 8921 
0.200 5081 
0.201 1170 
0.201 7188 
0.202 3132 
0.202 9003 
0.203 4797 
0.204 0516 
0.204 6156 


0.205 1718 
0.205 7200 
0.206 2602 
0.206 7921 
0.207 3159 
0.207 8312 
0.208 3382 
0.208 8366 
0.209 3265 
0.209 8076 
0.210 2800 
0.210 7436 
0.21r 1982 
0.211 6438 
0.212 0804 
0.212 5078 
0.212 9260 
0.213 3350 
0.213 7348 
0.214 1251 
0.214 5060 
0.214 8774 





Logarithm of Distance from 
Earth— 


At Date. 


0.191 0062 
0.187 0726 
0.183 0546 
0.178 9508 
0.174 7604 
0.170 4828 
0.166 1174 
0.161 6637 
0.157 1214 
0.152 4885 


0.147 7638 
0.142 9454 
0.138 0313 
0.133 O199 
0.127 9097 
0.122 6990 
0.117 3864 
O.1II 9712 
0.106 4536 
0.100 8333 


0.095 IIIT 
0.089 2878 
0.083 3639 
0.077 3402 
0.071 2158 
0.064 9904 
0.058 6650 
0.052 2398 
0.045 7154 
0.039 0930 


0.032 3743 
0.025 5637 
0.018 6637 
0.011 6800 
0.004 6185 


9-997 4873 
9-990 2925 
9.983 0428 
9-975 7452 
9.968 4092 
9-961 0445 
9-953 6619 
9-946 2746 
9.938 8958 
9-931 5426 
9-924 2326 
9-916 9874 


193 


At Interme- 


diate Date. 


0.189 0499 
0.185 0742 
0.181 0135 
0.176 8665 
0.172 6325 
0.168 grr 
0.163 go16 
0.159 4037 
0.154 8164 
0.150 1378 


0.145 3664 
0.140 5004 
0.135 5378 
0.130 4772 
0.125 3170 
0.120 0555 
0.114 6916 
0.109 2251 
0.103 6563 
0.097 9849 
0.092 2120 
0.086 3384 
0.080 3646 


0.074 2906 
0.068 1158 


0.061 8401 
0.055 4648 
0.048 9899 
0.042 4164 
0-035 7455 
0.028 9802 
0.022 1245 
0.015 1819 
0.008 1583 
0.001 0613 


9.993 8973 
9.986 6741 
9-979 3995 
9.972 O815 
9.964 7297 
9-957 3547 
9-949 9680 
9.942 5831 
9.935 2150 
9.927 8809 
9.920 6005 
9.913 3960 


194 


JUPITER. 
GREENWICH MEAN NOON. 








Reduction | Heliocentric 

to Orbit. | Latitade. 
5 +26.4 [-1 0 32.8 
41330 21 34.0! 5 21.94 26.3 I 051.4 
8133043 2.1. § 22.07 26.3 I I 9.9 

12] 331 4 30.6 | 5 22.19 26.2 I 1 28.3 

16 J 331 25 59-6 «5 2-38 26.1 r 1 46.5 
20 | 331 47 29.2| 5 22-44 +26.0 [-1 2 4.6 
241332 859.2] § 22.56 26.0 I 2 22.6 
28 | 332 30 20.7] 5 22.69 25.9 | 1 2 40.4 
Feb. 11332 52 0.7| 5 22.8 25.8 I 258.1 
§ 1333 13 32-1] 5 22.93 25:7 I 315.7 
9133335 4-1| s 23.05 | +25.6 J -1 3 33-1 
13 | 333 56 36.5| 5 23.27 25.5 | I 350.3 
17133418 9.4] £ 23-2¢ | 25.4 I 4 7-4 
21 | 334 39 42.8] 5s 23.41 25.2 I 424.4 
251335 116.7| 5 23.52 | 25.1 I 441.2 
Mar. 1] 335 22 51.0] 5 23.64 +25.0 [-I 457.9 
51335 4425.8| 5 23.75 24.9 I § 14.4 
91339 6 1.0] 5 23.87 24.7 I § 30.8 

13 | 336 27 36.7] 5 23 98 24.6 I § 47.1 

17 | 336 49 12.9| 5 24.09 24.5 t 6 3.2 

21 1337 1049.5 | 5 24.21 +24.3 J -I 619.1 
25 1 337 32 20.5] s 24.32 24.2 I 634.9 
291337 54 4.0] 5 24.43 24.0 r 650.5 
Apr. 2133815 42.0] 5 24.54 23.9 1 7 6.0 
6 | 338 37 20.3] 5 24.64 23-7 I 7 21.3 
10 J 338 58 59.1] 5 34.75 +23.6 [-1 7 36.5 
14 | 339 20 38.3 | 5 24.86 23.4 I 7 §1.§ 
18 ] 339 42 18.0| 5 24.96 23.2 1 8 6.3 
221340 3.58.0] 5 25.07 23.0 I 8 21.0 
26 | 340 25 38.5] 5 25.17 22.9 t 8 35.5 
3° | 340 47 19.4] 5 25.27 +22.7 | -1 8 49.9 

May 41341 9 0.7| 5 25.37 - 22.5 Ig qi 
8] 341 30 42.4| 5 25.47 22.3 I 9 18.2 
12] 341 52 24.5| 5 25.57 22.1 I 9 32.1 
161342 14 7.0] 5 35.67 21.9 Ir 9 45.8 
20 ff 342 35 49-9| 5 25-77 +21.7 —-I 9 59-4 
24 | 342 57 33-1] 5s 25.86 21.5 I 10 12.8 
28 | 343 19 16.8] 5 25.96 21.3 I 10 26.1 
June 11343 41 0.8] 5 26.05 21.1 I IO 39.2 
51344 245.2] 5 26.15 20.9 I 10 52.1 
9 1 344 24 30.0] 5 26.24 +20.7 [-r Ir 4.8 
131344 46 15.1] 5 26.33 20.5 I 1117.4 
171345 8 0.6] 5 26.42 20.3 I 11 29.8 
21] 345 29 46.5] 5 26.51 | 20.0 I II 42.0 

25 1345 51 32-7| 5 26.60 | 19.8 I It 54.1 
29 | 346 13 19.3] 5 26.68 +19.6 [-112 6.0 
July 3934635 6.2! 5 26.77 +19.3 §-1 12 17.8 
[Eph 15] 


Daily 
Motion. 


—4.68 
4-65 
4.61 
4.58 
4-54 


—4.51 
4-47 
4-44 
4-40 
4-37 


—4.33 
4-30 
4.26 
4.22 
4-19 

4-15 
4-12 
4.08 
4.04 
4.00 


—3.96 
3-92 
3-89 
3.85 
3.81 


—3-77 
3-73 
3.69 
3.65 
g-6r 


—3-57 
3-53 
3-49 
3-45 
$-41 


3-37 
$-33 
3-29 
3-25 
3.a% 

“3-17 
3-12 
3.08 
3-04 
3.00 

—2.95 


—2.91 


©.700 2102 
0.700 1248 
©.700 0400 
0.699 9558 
0.699 8721 
0.699 7890 
0.699 7064 
0.699 6244 
0.699 5429 
0.699 4621 


0.699 3819 
0.699 3022 
0.699 2232 
0.699 1447 
0.699 0669 


0.698 9897 
0.698 9131 
0.698 8371 
0.698 7618 
0.698 6871 
0.698 6130 
0.698 5396 
0.698 4668 
0.698 3946 
0.698 3230 
0.698 2521 
0.698 1819 
0.698 1123 
0.698 0433 
0.697 9750 


0.697 9074 
0.697 8404 
0.697 7741 
0.697 7085 
0.697 6436 
0.697 5793 
0.697 5157 
0.697 4527 
0.697 3905 
0.697 3290 
0.697 2681 
0.697 2080 
0.697 1485 
0.697 0897 
0.697 0317 
0.696 9743 
0.696 9176 


HELIOCENTRIC CO-ORDINATES, 1915. 
















Logarithm of Distance fras 
Earth— 

At Date. | At interme 
0.754 6854 | 0.756 
0.757 8388 | 0.759 338 
0.760 7687 | 0.762 14 
0.763 4710 | 0.764 738 
0.765 9408 | 0.767 087 
0.768 1743 | 0.769 204 
0.770 1697 | 0.771 O74 
0.771 9264 | 0.772 753 
0-773 4445 | 0-774 Tig 
0.774 7237 | 0-775 27% 
9-775 7627 
0.776 5595 
0.777 1125 
0.777 4225 
0.777 4911 
9-777 3199 
0.776 g108 
0.776 2633 
0.775 3778 
0-774 2542 
0.772 8945 
0.771 3018 
0.769 4791 
0.767 4296 
0.765 1547 
0.762 6556 
9-759 9344 
0.756 9945 
0.753 8409 
0.759 4791 
0.746 9141 
0.743 1498 
0-739 Igo! 

9.735 0398 

0.730 7064 

0.726 1982 

0.721 §252| 0.719 1299 
0.716 6970 | 0.714 2277 
0.711 7230} 0.709 1&0 | 
0.706 6121 | 0.704 c089_ 
0.701 3760 | 0.698 3153 | 
0.696 0289 | 0.693 3190 | 
0.690 5878 | 0.687 8375 
0.685 0706 | 0.682 2895 

0.679 4966 | 0.676 6940 

0.673 8841 | 0.671 0695 © 
0.668 2530 | 0.665 4375 


~HELIOCENTRIC CO-ORDINATES, 1915. 


JUPITER. 
GREENWICH MEAN NOON. 


ly 334635 6.2 
7 1 346 56 53.5 

Ir | 347 18 41.1 

E5 | 347 40 29.0 

19 1348 217.2 


23 134824 5.8 

27 1 348 45 54.7 
314349 7 43-9 
BZ. 41349 29 33-5 
8] 349 SI 23.3 

I2 § 350 13 13-4 

16 135035 3.8 

20 3 350 56 54.6 

24 1 351 18 45.6 

28 | 351 40 36.8 


ept. ri352 228.4 
5 1 352 24 20.3 
94352 46 12.4 

1314353 8 4.8 
17 | 353 29 57-5 

353 ST 50.4 

354 13 43.6 

354 35 37-0 

354 57 30.6 

355 19 24.5 

111355 41 18.7 

151356 3 13.0 

35625 7.6 

356.47 2.4 

271357 857-5 

31 | 357 30 52.7 

41357 52 48.2 
§ | 358 14 43.8 

12 | 358 36 39.7 

36 § 358 58 35.7 

359 20 31.9 

359 42 28.3 

© 4244 
© 26 21.7 
o 48 18.6 
1 10 15.7 
I 32 13.0 
I §4 10.4 
216 8.0 


238 5.7 
3 © 3-5 
322 1.5 


$ 26.77 
5 26.86 
5 26.94 
§ 27-02 
$ 27.10 
27.38 
27.26 
27-34 


Aaa we AM 


37.50 


27-57 
27.64 
27-72 
37-79 
27.86 


27-93 
28.00 
28 .06 
28.13 
28.30 


wen AnH HW HM AH Ww 


28.26 
28.32 
28.39 
38.45 
28.50 


UF ee es 


28.56 
28.62 
28 .68 
8.73 
28.78 


28.84 
28 .89 


Le, ee, ee, | 


28.99 
29.03 
29.08 
29.12 
29.37 
29.21 
29.35 


% 
8 


Bateman wa 


29.29 
29.33 
29-37 
29-45 
29-44 


wean wn wa 


$ 29.52 


Reduction | Heliocentric 


to Orbit. 


+19.3 
19.1 
18.9 
18.6 
18.4 
+18.1 
17-9 
17.6 
17.4 
17.1 
+16.8 
16.6 
16.3 
16:0 
15-7 
+15.5 
15.2 
14.9 
14.6 
14.3 
+14.0 
13.7 
13-4 
13.1 
12.8 
+12.6 
12.2 
11.9 
1x.6 
11.3 


+11.0 
10.7 
10.4 
10.0 
9-7 
+ 9.4 
9.1 
8.8 
8.5 
8.1 
+ 7.8 
7°5 
7.1 
6.8 
6.5 
+ 6.2 
+ 5-9 


Latitude. 
—1 12 17.8 
I 12 29.3 
I 12 40.7 
I 12 §1.9 
113 3.0 
—I 13 13.9 
I 13 24.6 
I 13 35.12 
113 45-4 
I 13 55.6 
—1 14 5.6 
14 15.4 
14 25.1 
14 34-5 
14 43.8 
14 $2.9 
15 1.8 
15 10.6 
15 19.2 
15 27.6 
—1 15 35.8 
1§ 43.8 
15 51.6 
T§ 59-3 
16 6.7 
~I 16 14.0 
16 21.1 
16 28.0 
16 34.8 
16 41.3 


—1 16 47.7 
16 53.8 
16 59.8 
17 5.6 
17 11.2 


~ ~~ MH 


Land 


~ mt — mt om 


<< - et 


— = mt 


-I 17 16.7 
17 21.9 
17 27.0 
17 31.8 
17 36.5 
-1 17 41.0 
17 45-3 
17 49.4 
17 53-3 
17 57.0 
-1 18 0.6 
-1 18 3.9 


tot 8 


4a» + = 


— * - 


Daily 
Motioa. 


2.9% 
2.87 
2.83 
2.78 
2.74 


—2.70 
2.65 
2.6% 
2.56 
2.$2 

2.48 
2.43 
2.39 
2.34 
2.30 

2.35 
2.2% 
2.16 
2.33 


2.07 


—2.0g 
1.98 
1.94 
1 8&9 
x 84 

—1.80 
5-75 
1.91 
x .66 
1.62 


—%-$7 
1.52 
1.47 
1.43 
1.38 


1.33 
1.29 
1.34 
1.19 
1.34 


—1.30 
1.05 
1.00 
0.95 
0.9% 

—o.86 

—o.81 





0.695 1384 
0.695 1166 


At Date. 


0.668 2530 
0.662 6263 
0.657 0306 
0.651 4950 
0.646 0506 
0.640 7291 
0.635 5614 


0.630 5795 
0.625 8180 


0.621 3139 


0.617 1056 
0.613 2306 
0.609 7232 
0.606 6151 
0.603 9345 


0.601 7095 
0.599 9657 
0.598 7251 
0.598 0038 
0.597 8108 
0.598 1468 
0.599 0080 
0.600 3869 
0.602 2718 
0.604 6462 
0.607 4877 


0.610 7669 
0.614 4502 


0.618 5026 
0.622 8890 


0.627 5747 
0.632 5227 
0.637 6964 
0.643 0563 
0.648 5638 
0.654 1831 
0.659 8812 
0.665 6293 
0.671 3982 
0.677 1602 
0.682 8882 
0.688 5560 
0.694 1419 
0.699 6271 
0.704 9955 
0.710 2317 
0.715 3216 


195 


Logarithm of Distance from 
Earth— 


At Interme- 


diate Date. 


0.665 4375 
0.659 8228 
0.654 2534 
0.648 7594 
0.643 3725 
0.638 1241 
0.633 0451 
0.628 1689 
0.623 5314 
0.619 1704 
0.615 1242 
0.611 4289 
0.608 1174 
0.605 2196 
0.602 7634 
0.600 7760 
0.599 2813 
0.598 2988 
0.597 8410 
0.597 9128 
0.598 5121 
0.599 6334 
0.601 2670 


0.603 3991 
0.606 o102 


0.609 0746 
0.612 5602 
0.616 4325 
0.620 6562 
0.625 1967 
0.630 0182 
0.635 0837 
0.640 3556 
0.645 7938 
0.651 3617 
0.657 0241 
0.662 7508 
0.668 5129 
0.674 2818 
0.680 0301 
0.685 7311 
0.691 3604 
0.696 8981 
0.702 3269 
0.707 6310 


0.712 7958 
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196 
SATURN. 
GREENWICH MEAN NOON. 
Heliocentric 
Date Longitude, | Daily | Reduction] Heliocentric 
ean Equinox Motion. | to Orbit. 
, of Date. | 
oor omy te 
Jan. of 89 12 37.0| 2 14.74 -I 013.2 
41 89 21 35.9 | 2 14.74 I 11.4] 059 51.8 0.954 9027 
8] 89 30 34.9!) 2 14.74 I In. } 0 59 30.3 ©.954 goog 
12] 89 39 33-8| 2 14.74 1 10.8f o59 8.8 0.954 8993 
16] 89 48 32.8 | 2 14.74 I 10.5 | 058 47.3 0.954 8978 
20 89 57 31.8 | 2 14.274 | -1 10.1 | -0 58 25.7 0.954 8965 | 0.912 2624 | 0.913 2 
24 90 6 30.7, 2 14.74 1 98] o58 4.1 0.954 8953 | 0.914 2902 | 0.915 
28] 90 15 29.7; 2 14.74 I 9.4 057 42.5 0.954 8943 | 0.916 5164 © 0.917 
Feb. 1] 90 24 28.7/| 2 14.74 I 9.0] 057 20.9 0.954 8934] 0.918 9241 0.920 If 
51 9° 33 3 2 14.74 I 8.7] © 56 59.2 0.954 8927] 0.921 4963 0.922 8x 
91 90 42 26.6| 2 14.74 | —r 8.3 | -o 56 37.6 0.954 8922 0.924 2164 0.925 
137 90 51 25.6| 2 14.74 t 80] 0 5615.9 0.954 8918 | 0.927 0665 | 0.928 5 
17] 91 024.6| 2 14.75 I 7.6] O55 §4.1 0.954 8916 | 0.930 0276 ' 0.931 § 
219 91 9 23.6! 2 14.75 I 7.29 © 55 32.4 0.954 8915 | 0.933 C802 0.9346 
25] or 18 22.5 | 2 14.75 1 68] © §5 10.6 0.954 8916 | 0.936 2052 | 0.937 7& 
Mar. 1] 91 27 21.5' 2 14.75 | -1 6.5 | -© 54 48.8 0.954 8919 
51 9% 36 20.5) 2 14.75 1 6.1] © 5427.0 0.954 8922 : 
9} 91 45 19.5 |. 2 14.75 I 5.79 O54 5.2 0.954 89271 0.945 8410 ' 0.947 464 
13] 91 5418.5] 2 4.75 | © 5.4] © 53 43.3 .1 0-954 8935 | 0.949 0870 ° 0.950 70} 
17] 92 317-5] 2 t4.75 | I 5.0] © 53 21.4 0.954 8944 | 0.952 3236 , 0-953 98 | 
21f 92 12 16.4! 2 14.74 | -I 4.6 | —0 52 59.5 0.954 89541 9.955 5355 | 0.957 1778 
25] 92 2115.4| 2 14.74 I 4.2] © 52 37.6 0.954 8966 | 0.958 7083 | 0.960 276% 
29] 92 3014.4) 2 14.74 t 3.8] 052 15.7 0.954 8979 | 0.961 8294 ' 0.963 36% 
Apr. 2] 92 39 13.4 | 2 14.74 I 3.4] OSI 53.7 0.954 8994 | 0.964 8876 0.966 38 
6] 92 48 12.4| 2 14.74 I 3.0] O51 31.7 0.954 QOrl | 0.967 8728 ' 0.969 3338 
IO 92 57 12.3 | 2 14.74 | -I 2.7 | -O51 9.7 0.954 9029 | 0.970 7752 | 0.972 1928 
14] 93 6 10.3] 2 14.74 | 1 2.3] © 5047.7 0.954 9049 | 0.973 5847 | 0.974 95t6 
18] 9315 9.3| 2 14-74 | I 1.9] © 5025.6 0.954 9070] 0.976 2917 9.977 bose 
22] 93 24 8.2| 2 14.7% I 1.59 0950 3.6 0.954 9093 | 0.978 8876 | 0.980 1417 
26] 93 33 7-2] 2 14.74 I 1.4] 0 49 41.5 0.954 91171 0.981 3655 | 0.982 5583 
30] 93 42 6.1] 2 14.74 | -t 0.7 1-0 49 19.4 0.954 9143 | 0.983 7196 0.984 8487 
May 4] 93 5% 5-1| 2 4.74 | 1 03] 0 48 57.2 0.954 9171 | 0.985.9449 | 0.987 O07? 
81 94 0° 4.0 | 2 14.73 © 59-9 f © 48 35.1 0.954 9200 | 0.988 0364 | 0.989 0302 
12] 94 9 3.0, 2 14.73 © 59.5 | © 48 12.9 0.954 9231 | 0.989 9884 ' ©.990 9105 
16] 9418 1.9] 2 134.73 © 59.1 | © 47 50.7 0.954 9263 | 0.991 7959 | 0.992 6441 
20] 9427 0.8} 2 14.73 | -o 58.7 | -O 47 28.5 0.954 9297 | 9.993 4547 ! 0.994 2273 
24] 9435 59.7| 2 14.73 | © 58.2] 047 6.3 0.954 9332 | 0.994 9615 | 0.995 6573 
284i o4 44 58.6| 2 14.73 © 57-8] 046 44.1: 0.954 9369 | 0.996 3144 | 0.996 9327 
June rx] 94 53 57.5| 2 14.72 © 57.4] © 46 21.8 0.954 9408 | 0.997 5119 , 0.998 0516 
5195 2 56.4) 2 14.72 © 57.0} 045 59.5 0.954 9448 | 0.998 5516 | 0.999 O115 
91 95 II 55.3 | 214.72 | —O 56.6 | —O 45 37.2 0.954 9490 | 0.999 4310 | ©.999 8009 
137 95 20 54.2| 2 14.72 © 56.2 | 045 14.9 | 0.954 9533 | I.000 1480 1.000 445° 
17} 95 29 53-1. 2 14.72 © 55.8] © 44 52.5 | 0.954 9578 | 1.000.7009 | 1.000 9156 
arf 95 38 51.9; 2 14.71 | 055.4] 044 30.2 ! 0.954 9625 | 1.001 0892 r.008 2217 
251 95 47 50.8 2 14.71 © 54.9] © 44 7.8) 0.954 9673 | 1.001 3331 | T.001 3635 
29] 95 56 49.6, 2 14.71 | -0 54.5 | -0 43 45.4 | 0.954 9723 | 1.001 3731 , 1.001 3416 
July 31 96 5 48.5! 2 14.7% | -o 54.1 1-0 43 23.0 ¥.00L 2691 1 1.00% 3555 








0-954 9774 
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(Rh rel 































































HELIOCENTRIC CO-ORDINATES, 1915. 197 
SATURN. 
GREENWICH MEAN NOON. 
Logarithm of Distance fram 
Dail Reducti Heli . Dail Logarithm of — 
Motior it. | Latitude, ; Motion, Ratton. At Interme- 
At Date. diate Date. 
234.75 | -O §4.1 | —o 43 23.0 0.954 9774] X.001 2691 | 1.001 1555 
2 14.70 © 53:7 | 043 0.6 0.954 9827 | 1.001 0007 | 1.000 8047 
2 14.70 © 53-2 | 0 42 38.1 0.954 9881 J. 1.000 5675 | 1.000 2891 
2 14.70 © 52.8] 0 4215.7 0.954 9937 1 9-999 9699 | 0.999 6099 
2 14.70 © 52.4] © 4% 53.2 0.954 9995 § 0.999 2095 | 0.998 7689 
2 14.69 | -O 52.0 | —o 4I 30.7 0.955 0054 | 0.998 2885 | 0.997 7685 
2 14.69 © 51.57 oa 8.2 0.955 O115 | 0.997 2093 | 0.996 6110 
2 14.69 | © 5I.I f 0 40 45.7 0.955 0177 | 0-995 9738 | 0.995 2978 
B- 49 97 17 38.7 | 2 14.68 | 0 50.6] 0 40 23.1 0.955 0241 | 0.994 5833 | 0.993 8306 
8] 97 2637.41 2 14.68 © 50.2 | 0 40 0.6 0.955 0306 | 0.993 0401 | 0.992 2121 
12] 97 35 36.1 | 2 14.68 | -o 49.8 | -o 39 38.0 0.955 0373 | 0.991 3468 | 0.990 4450 
16] 97 4434-8| 2 14.67 | 0 49.3 | 039 15.4 0.955 0442 | 0.989 5072 | 0.988 5343 
20] 97 53 33-5 | 2 14.67 © 48.9 | 0 38 52.8 0.955 O512 | 0.987 5267 | 0.986.4850 
247 98 232.2 | 2 14.66 | © 48.4] 0 38 30.2 0.955 0584 | 0.985 4099 | 0.984 3020 
28f 9811 30.8] 2 14.66 © 48.0] 038 7.5 0.955 0657 | 0.983 1618 | 0.981 9898 
mt. rf 98 2029.5 | 2 14.66 | -0 47.6 I -0 37 44.9 0.955 0732 | 0.980 7867 | 0.979 5532 
S$ 98 29 28.1 | 2 14.65 © 47-1 | 0 37 22.2 0.955 0808 | 0.978 2go1 | 0.976 9983 
9} 9838 26.7) 2 14.65 | 0 46.71 0 36 59.5 0.955 0886 | 0.975 6786 | 0.974 3321 
13 98 47 25-3 | 2 14.64 © 46.2] 0 36 36.8 0.955 0965 | 0.972 9599 | 0.971 5632 
17] 98 5623.9| 2 14.64 © 45-8] 0 36 14.1 0.955 1046 | 0.970 1431 | 0.968 7008 
att 99 $22.4] 2 14.64 | —O 45.3 | -0 35 51.4 0.955 1129 | 0.967 2375 | 9.965 7543 
25§ 99 1421.0; 2 14.63 © 44.9] 035 28.7 0.955 1213 | 0.964 2525 | 0.962 7331 
29] 99 2319-5 | 2 14-63 © 44-4] 035 5.9 0.955 1298 | 0.961 1974 | 0.959 6466 
t. 3] 9932 18.0] 2 14.62 | 0 44.0] 0 34 43.2! 0.955 1385 | 0.958 0822 | 0.956 5059 
7} 9942 16.5| 2 14.62 | 0 43.5] 034 20.4 0.955 1474 | 0.954 9193 | 0.953 3241 
IE] 99 5014.9] 2 24.61 | —O 43.0 I -0 33 57.6 0.955 1564] 0.951 7219 | 0.950 1148 
15} 9959 13-4| 2 14.61 | 0 42.6] 0 33 34.8 0.955 1656 | 0.948 5047 | 0.946 8936 
Ig} 100 811.8} 2 14.60 © 42.1 | 033 12.0 0.955 1749 | 0.945 2831 | 0.943 6750 
23 | 10017 10.2] 2 14.60 © 41.7 | © 32 49.2 0.955 1844 | 0.942 0712 | 0.940 4738 
271100 26 8.6] 2 14.59 © 41.2] 0 32 26.3 0.955 1941 | 0.938 8846 | 0.937 3056 
31] 10035 6.9] 2 14.59 | -o 40.8 | -0 32 3.5 0.955 2039 | 9.935 7390 | 0.934 1870 
BV. 4110044 5.2] 2 14.58 © 40.3 | 031 40.6 0.955 2138 J 0.932 6518 | 0.931 1359 
8] 100 53 3.5] 2 14.58 © 39.8 031 17.7 0.955 2239 | 0.929 6417 | 0.928 1715 
I2Jror 2 1.8] 2 14.57 © 39-4] © 30 54.8 0.955 2342 | 0.926 7277 | 0.925 3127 
Ghror rr 0.4 | 2 14.56 © 38.9 | 0 30 31.9 0.955 2446 | 0.923 9287 | 0.922 5780 
204 ror 19 58.3 | 2 14.56 | —0 38.4 | -0 30 9.0 0.955 2552] 0.921 2626 | 0.919 9847 
24}, 101 28 56.6] 2 14.55 © 38.0] 0 29 46.1 0.955 2659 | 0.918 7465 | 0.917 5500 
28 Pf ror 37 54.8] 2 14.55 © 37-5 | © 29 23.2 0.955 2768 f 0.916 3975 | 0.915 2912 
ke. af ror 46 52.9] 2 14-54 © 37.0] 029 0.2 0.955 2878 | 0.914 2332 | 0.913 2256 
TOI §5 SI-E | 2 14.53 © 36.6 | 0 28 37.3 0.955 2990 | 0.912 2706 | 0.911 3703 
To} 102 449.2| 2 14.53 | -O 36.1 | —o 28 14.3 0.955 3104 | 0.910 5266 | 0.909 7411 
14 } 102 13 47.3 | 2 14.52 © 35.6 027 51.3 0.955 3219 | 0.909 0153 | 0.908 3505 
18 } 102 22 45.4] 2 14.5: © 35-1 | 027 28.3 0.955 3335 | 0.907 7480 | 0.907 2089 
22 [| 102 31 43.4| 2 14.52 © 34.7] 027 5.3 0.955 3453 | 0.906 7342 | 0.906 3250 
26 | 102 40 41.4] 2 14.50 | © 34.2] 0 26 42.3 0.955 3573 | 0-905 9822 | 0.905 7066 
39 102 49 39.4 | 2 14.49 | -O 33.7 | -0 26 19.3 0.955 3694 J 0.905 4988 | 0.905 3596 
342 102 58 37.4| 2 —0 25 56.3 0.955 3817 | 0.905 2894 | 0.905 2884 


14.49 , —O 33-2 


rwe__e_ a 
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Date. 


Feb. 5 


Apr. 2 


May 4 


June 5 


July 7 


Aug. 8 


Sept. 1 


Nov. 4 


HELIOCENTRIC CO-ORDINATES, 





31r 19 58.) 
3X1 25 14.7 
3II 30 30.5 
311 35 46.2 
311 4I 1.9 


311 46 17.6 
3IT 51 33-3 
311 56 48.9 
312 2 4.5 
312 7 20.1 
312 12 35.6 
312 17 51.1 
312 23 6.6 
312 28 22.0 
312 33 37-4 
312 38 52.8 
312 44 8.2 
312 49 23.5 
312 §4 38.8 
312 59 54-0 
313 5 9-3 
313 10 24.5 
313 15 39-7 
313 20 54.8 
313 26 9.9 
313 31 24.9 
313 36 40.0 
313 41 55-0 
313 47 10.0 
313 52 24.9 
313 57 39-9 
314 2 54.8 
314 8 9.6 
314 13 24.4 
314 18 39.2 


314 23 54.0 
31429 8.7 
314 34 23-4 
314 39 38.1 
314 44 52.8 


314 $0 7-4 
314 55 22.0 
315 0 36.5 
315 § §1.0 
BIS IE §-5 
315 16 20.0 
315 21 34.4 


Daily 
Moti 


39-47 
39-47 
39-47 
39-46 


39.46 
39.46 
39-45 
39-45 
39-44 


39-44 
39-44 
39-43 
39-43 
39-42 


39.42 
39-42 
39-42 
39-42 
39-41 


39-41 
39-40 
39.40 
39-39 
39-39 


39-39 
39.38 
39.38 
39-37 
39-37 


39-36 
39.36 
39.36 
39-35 
39-35 


39-34 
39-34 
39-34 
39-33 
39-33 


39-33 
39-32 
39-32 
39-32 
39-35 


39.30 
39-30 


URANUS. 


GREENWICH MEAN NOON. 


Reduction | Heliocentric 


to Orbit. 


+8.1 
8.1 
8.0 
8.0 
8.0 


+8.0 
8.0 
8.0 
8.0 
7:9 
+7-9 
7°9 
7-9 
7:9 
79 
+7.8 
+7.8 


Latitude. 


eo 7 Ld 


—O 39 11.7 
© 39 14.0 
© 39 16.2 
© 39 18.5 
© 39 20.8 

—O 39 23.0 
© 39 25.2 
© 39 27-5 
© 39 29-7 
© 39 32.0 

—O 39 34-2 
© 39 36.4 
© 39 38.6 
© 39 40.8 
© 39 43-0 


—O 39 45.2 
© 39 47-4 
© 39 49.6 
© 39 51.8 
© 39 54.0 

—O 39 56.1 
© 39 58.3 
© 40 0.4 
040 2.6 
© 40 4.7 


—0 40 6.9 
040 9.0 
© 40 11.1 
© 40 13.2 
© 40 15.3 

—O 4Q 17-4 
© 40 19.5 
© 40 21.6 
© 40 23.7 
© 40 25.8 

—O 40 27.9 
© 40 30.0 
© 40 32.0 
© 40 34.1 
© 40 36.2 

—O 40 38.2 
© 40 40.2 
© 40 42.3 
© 40 44.3 
© 40 46.3 

—0 40 48.3 

—O 40 50.3 

[Roh rel 





Logarithm of 
Radius Vec- 


1.298 6363 
1.298 6557 
1.298 6751 
1.298 6945 
1.298 7139 


1.298 7331 
1.298 7523 
1.298 7715 
1.298 7907 
1.298 8097 
1.298 8287 
1.298 8477 
1.298 8667 
1.298 8857 
1.298 9045 


1.298 9233 
1.298 9420 
1.298 9607 
1.298 9793 
1.298 9979 
1.299 or64 
1.299 0349 
1.299 0533 
1.299 0717 
1.299 0899 
1.299 1081 
1.299 1264 
1.299 1446 
1.299 1627 
1.299 1807 
1.299 1987 
1.299 2167 
1.299 2346 
1.299 2525 
1.299 2704 
1.299 2882 


1.299 3059 
1.299 3236 
1.299 3412 
1.299 3588 


1.299 3763 
T.299 3938 
1.299 4112 
1.299 4286 
1.299 4459 
1.299 4631 
1.299 4803 


1915. 


1.317 2525 
1.318 4110 
1.319 2068 
1.319 G2g1 
1.319 6755 
1.319 3404 
1.318 6458 
1.317 5880 
1.316 1915 
1.314 4703 
1.312 4699 
1.310 2069 
1.307 7228 
1.305 0566 
1.302 2551 
1.299 3067 
1.296 4398 
1.203 5279 
1.290 6873 
1.287 9709 
1.285 4312 
1.283 1229 
1.281 0947 
1.279 3883 
1.278 0438 


1.277 0940 
1.276 5598 
1.276 4549 
1.276 7864 
1.277 $479 
1.278 7194 
1.280 2811 
1.282 1993 
1.284 4300 
1.286 9265 


1.289 6388 
1.292 5097 
1.295 4798 
1.298 4933 
1.301 4933 


1.304 4212 
1.307 2259 
1.309 8604 
1.312 2777 
1.314 4376 
1.316 3085 
1.317 8610 





1.317 8 
1.318 
1.319 
¥.319 & 
1.319 $4 
1.319 
1.318 
1.316 gf 
¥.315 
1.313 
1.311 34 
1.308 og 
1.306 44 
1.303 64 
1.300 8 
1.207 
1.204 
1.292 O9 


1.289 3 
1.286 


1.284 24 
1.282 0; 
1.280 1 
1.278 66 
1.277 $1 
1-276 77, 
1.276 4 
1.276 
1.277 ! 
1.278 08; 


1.279 45 
1.281 ” 
1.283 27! 
1.285 644 
1.288 254 











1.291 054 
1.293 985 
1.296 984 
1.299 994 
1.302 969 
1.305 84t 
1.308 567 
1.311 099 
1.313 39! 
1.315 qu 
1.317 126) 
1.318 509 

| 





ate. 


HELIOCENTRIC CO-ORDINATES, 1915. 


Heliocentric 
Longitude, 
Mean Equinax 
of Date. 


118 57 47.3 
11g O4I.1 
TI1Q 3 34-9 
r19 6 28.7 
IIQ 9 22.5 
II1g 12 16.3 
119 I5§ 10.1 
119 18 3.9 
I1IQ 20 57.7 
I1Q 23 51.6 
IQ 26 45.4 
ITQ 29 39.2 
IIQ 32 33-0 
119 35 26.8 
119 38 20.6 


Ig 41 14.4 
119 44 8.2 
119 47 2.0 
119 49 55.8 
IIQ 52 49.6 
TIQ $5 43-5 
119 58 37-3 
120 I 31.1 
120 424.9 
120 7 18.7 
120 10 12.5 
12013 6.4 
12016 0.2 
120 18 54.0 
120 21 47.8 


120 24 41.6 
120 27 35.5 
120 30 29.3 
120 33 23.1 
120 36 16.9 


120 39 10.8 
120 42 4.6 
120 44 58.4 
120 47 52-3 
120 50 40.1 


120 53 39-9 
120 56 33.8 
320 59 27.6 
12I 2 21.4 
2X § 15.3 
t2t 8 9.1 
Iz1 Ir 3.0 


Daily 


Motion. 


—————S 


op 


2.73 
21.93 
21.73 
22.73 
32.73 


23.73 
21.73 
aI.73 
21.73 
21.73 


21.73 
23.93 
31.73 
23.73 
21.73 


2.73 
31.73 
21.93 
21.73 
21.73 


21.73 
22.73 
ar.73 
21.973 
22.73 


21.93 
21.73 
21.93 
31.73 
ar.73 


21.73 
aI .73 
21.93 
21.73 
21.73 


21.973 
21.73 
21.73 
21.973 
21.73 


21.93 
33.73 
23.73 
21.73 
3t.73 


31.73 
23.973 


NEPTUNE. 


GREENWICH MEAN NOON. 


Reduction | Heliocentric 


to Orbit. 


—20.0 
19.9 
19.9 
19.8 
19-7 

—19.6 
19.6 
19-5 
19.4 
19.3 

—19.2 
19.2 


9.1 , 


19.0 
19.0 
-18.9 
18.8 
18.7 
18.6 
18.6 


—18.5 
18.4 
18.3 
18.2 
18.2 


-18.1 
18.0 
17.9 
17.9 
17.8 


-17.7 
17.6 
17.6 
17.5 
17.4 

“17-3 
17.2 
17.2 
17.1 
17.0 

—16.9 
16.8 
16.8 
16.7 
16.6 


—16.5 
—16.5 


Latitude. 


—O 21 58.3 
© 21 53.0 
0 21 47.8 
© 21 42.5 
O 21 37.3 

—O 21 32.0 
© 21 26.7 
© 21 21.5 
© 21 16.2 
© 21 10.9 


—o21 5.6 
O21 0.4 
© 20 55.1 
° 20 49.8 
© 20 44.6 


—O 20 39.3 
© 20 34.0 
© 20 28.7 
© 20 23.4 
© 20 18.2 


—O 20 12.9 
020 7.6 
020 2.3 
© 19 57.0 
© 19 51.8 

—O 19 46.5 
© 19 41.2 
© 19 35-9 
© 19 30.6 
© 19 25.3 

—O Ig 20.0 
0 19 14.8 
O19 9-5 
O19 4.2 
© 18 58.9 

—o 18 53.6 
0 18 48.3 
© 18 43.0 
o 18 37.7 
o 18 32.4 

—-o 18 27.1 
o 18 21.8 
o 18 16.5 
o 18 r1.2 
018 5.9 

0 18 0.6 

“© 17 55-3 





Logarithm of 
Radius Vec- 
tor. 


1.477 1163 
1.477 1198 
3.477 1234 
1.477 1269 
1-477 1304 


1.477 1340 
1.477 1375 
1.477 1411 
1.477 1447 
1.477 1482 


1.477 1518 
1.477 1554 


1.477 1590 
1.477 1626 


1.477 1662 


1.477 1698 
1.477 1734 
1.477 1771 
1.477 1807 
1.477 1844 
1.477 1880 
1.477 1917 
1.477 1953 
1.477 1990 
1.477 2027 
1.477 2004 
1.477 2101 
1.477 2138 
1.477 2175 
1.477 2212 


1.477 2249 
1.477 2286 
1.477 2324 
1.477 2361 
1.477 2398 


1.477 2436 
1.477 2473 
1.477 2510 
1.477 2548 
1.477 2585 
1.477 2623 
1.477 2660 
1.477 2698 
1.477 2735 
1.477 2773 
1.477 2811 
1.477 2848 


At Date. | 








1.463 2254 
1.462 7844 
1.462 6396 
1.462 7942 
1.463 2417 
1.463 9723 
1.464 9685 
1.466 2050 
1.467 6525 | 
1.469 2799 | 
1.471 0509 
1.472 9267 
1.474 8705 
1.476 8447 
1.478 8107 
1.480 7330 
1.482 5800 
1.484 3199 
1.485 9234 
1.487 3673 
1.488 6297 
1.489 6903 
T.49° 5344 
1.491 1512 
T.491 5303 
1.491 6656 
1.491 5564 
1.491 2035 
1.490 6097 
1.489 7840 
1.488 7385 
1.487 4867 
1.486 0468 
1.484 4423 
1.482 6980 
1.480 8415 
1.478 9063 
1.476 9276 
1.474 9405 
1.472 9843 
1.471 1002 
1.469 3263 
1.467 7003 
1.466 2601 
1.465 0387 
1.464 0627 
1.463 3559 


diate Date. 


199 


Logarithm of Distance from 
Earth— 


At Interme- 


— 


1.462 9684 
1.462 6745 
1.462 6798 
1.462 9818 
1.403 5725 
1.464 4386 
1.465 5585 
1.466 go4a 
1.468 4459 
1.470 1499 
1.471 9780 
1.473 8924 
1.475 8562 
1.477 8311 
1.479 7793 


1.481 6679 
1.483 4653 
1.485 1403 
1.486 6667 
1.488 0225 
1.489 1863 
1.490 1401 
1.490 8719 
1.491 3710 
1.491 6286 


1.491 6415 
I.491 4103 
1.490 9363 
1.490 2251 
1.489 2880 
1.488 1374 
1.486 7889 
1.485 2636 
1.483 5860 
1.481 7818 


1.479 8815 
1.477 9202 
1.475 9328 
1.473 9559 
1.472 0308 
1.470 1971 
1.468 4924 
1.466 9547 
1.465 6203 
1.464 5185 
1.463 6743 


1.463 1097 aa 
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0D ON AN AW BD HY 


onl 


+0.256 2189) +0.264 6548 


+0.704 7358 +0.710 8679 


+0.763 5473] +0.769 1129 


+0.816 4839 
+0.826 3275 


SUN’S CO-ORDINATES, 1915. 
FOR GREENWICH MEAN NOON AND MIDNIGHT. 


oO. 188 oB21 oO. 196 6565 
0.205 2158) 0.213 7593 
0.222 2865] 0.230 7967 


0.239 2892} 0.247 7635 


0.273 0706] 0.281 4655 


0.289 8389! 0.298 1902 
0.306 5187) ©. 


0.323 1047 





0.653 7757| 0.660 3264 


0.666 8264 
0.679 6725 
0.692 3103 


0.673 2753 
0.686 0177 


0.698 5498 





0.7169455, 0.722 9683 
0.728 9354; 0.734 8467 
0.740 7015 0.746 4995 


-752 2401| 0.757 9229 





0.774 6192] 0.780 0659 
0.785 4524] 0.790 7783 
0.796 0432] 0.801 2466 
0.806 3881, 0.811 4673 


+0.821 4374 
+0.831 1539 


452 
444 








0.744 7242 


©.621 2211 


0.609 6021 


0.597 7939 
0.585 8001 


—0.510 1549] —0.503 5830 
—0.496 9724|—0.490 3236 
[Eph 15} 





793 






0.385 3545)—0-384 7334 +284 
0.384 0826] 0.383 4020, 1% 
0.382 6918] 0.381 9519) 27 
0.381 1824] 0.380 3833 u 
0.379 5547| 0.378 6967) 2 


—0.377 8093) —-0.376 Bg24 +25 
0-375 9403) 0.3749709, 2 
0.373 9662] 0.372 9324, 2 
0.371 8695] 0.3707775, 241 
0.369 6566| 0.368 5068, 236 

-0.367 3281|—0.366 1207; +234 
0.364 8846] 0.363 6199 224 
0.362 3268, 0.361 0052 218 
0.359 6554) 0.358 2774, 21 
0.356 8713] 0.355 4373] 204 

—0.353 9755| 0-352 4861) +197 
0.350 9692) 0.349 4249 190 
0.347 8534} 0.3462 183 
0.344 6292] 0.342 9769, 176 
0.341 2979] 0.339 5924 165 

—0.337 8606] —0.336 1027; +160 
0.334 3187| 0.332 5088 
0.330 6732| 0.328 B29 
0.326.9255| 0.325 o136 
0.323 0771| 0.321 11 

—0.319 1290|-0.317 11 
0.315 0827 
0.310 9395 
0.306 7007 
0.302 3676 








LAs 
136 






o. 293 4238 
0.288 8155 
0.284 1182 
0-279 3331 


=0.274 4615|-0.271 9938, + 28 
0.269 5049] 0.2669950 19 
0.264 4644] 0.261 9132) + 9 
0.259 3416] 0.256 7499, - 3 


0.254 1383] 0.251 5068, 1! 
-—0.248 8558] —-0.246 1854) - 7° 





0.243 4959] 0.240 7875, 3° 
0.238 0604 0.235 3148 40 
0.232 5509) 0.229 7691) 5° 
0.226 9695) 0.224 1524 60 
—0.221 3180, —0.218 4666, ho 


—0.215 5984]—0.212 7137!- 


SUN’S CO-ORDINATES, 1915. 201 
FOR GREENWICH MEAN NOON AND MIDNIGHT. 

















Reduc. Reduc. ‘Reduc. 
to to Z to 
gin gene Mean 
t "x q’xo : Eq’x of 
€. Jano Jano True Equinox. Jano. 
Noon. Midnight. | Noon. Noon. Midnight. | Noon. 











































—_———— 


0.215 5984|/—0.212 7137 — 80 
0.209 8127] 0.206 8957, go 
0.203 9629] 0.201 0144, 100 
0.198 0507; 0.195 0719, IIO 
0.192 0784) 0.189 0703/ 120 


a ee Pa er 
0.826 3275 +0.831 15391444 [-0.496 9724,—0.490 3236 —703 


0.835.9161) 0.8406138) 435 | 0.483 6373} 0.4769139] 713 
0.845 2468, 0.849 8147; 426 ] 0.4701541| 0.463 3583| 723 
0.854 3172, 0.858 7540, 417 | 0.456 5271) 0.4496612) 733 
0.863 1247} 0.867 4291| 408 | 0.442 7611 0.435 8273| 742 
.871 6669,+0.87 5 8379] —398 f-0.428 8605|—0.421 8611. —-751 
0.879 9418) 0.883 9783) 388 | 0.414 8298] 0.407 7671 
0.887 9472, 0.891 8482/ 377 | 0.4006735/ 0.393 5497 
0.895 6811) 0.899 4456] 366 | 0.386 3962) 0.379 2135 
0.903 1416, 0.906 7688] 355 | 0.372 0023] 0.364 7630 

























0.186 0479,—0.183 0114 —130 
0.179 9611) 0.176 8972! 141 
0.173 82 0.170 7297| I51 
0.167 6265) 0.164 5107| 161 
0.161 3825 0.158 2422, 171 






























26H-0.910 3270'+.0.913 8160] —344 [0.357 4963 —0.350 2027] —795 J-0.155 ogoo|—o. 151 9261| —181 
27] 0.917 2357] 0.920 5858] 332 | 0.342 8827) 0.335 5369] 803 | 0.148 7509) 0.145 5646 IQr 
28] 0.923 8662] 0.9270765} 320 | 0.328 1658) 0.3207700] 811 J 0.142 3670] 0.139 1589, 20r 


0.313 3500) 0.305 9064 
0.298 4396, 0.290 9503 
0.283 4388|\—0.275 9058 
0.268 3517} 0.2607772 
0.253 1828) 0.245 5689 
0.237 9362| 0.230 2852 
0.222 6164) 0.214 9305 
0.207 2279,—9.199 5093 
0.191 7752, 0.184 0262 
0.176 2630] 0.168 4861 
0.160 6961} 0.152 8938 
0.145 0794 9.137 2539 
0.129 4179 —0.121 5719 


0.930 2167} 0.933 2865} 307 
0.936 2859) 0.939 2146] 294 
-942 0725|+0.944 8593] —281 
0.947 5748] 0.9502188) 268 
0.952 7912| 0.955 2918) 254 
0.957 7203] 0.9600765| 240 
0.962 3603' 0.964 5714 226 


.966 7098)|+0.968 7752] -212 
0.970 7675) 0.972 6864] 197 
0.974 5318] 0.976 3035] 182 
0.978 0013! 0.979 6251] 167 


0.981 1749] 0.982 6505] 152 
0.984 0517/+0.985 3785] —137 


0.135 9402/ 0.1327113, 211 
0.129 4723] 0.1262235) 222 










0.122 9651|—0.119 6974] —231 
0.116 4205] 0.113 1347| 242 
0.109 8402) 0.106 5372] 251 
0.103 2260] 0.099 9068] 261 
0.096 5799} 0.093 2455| 27% 

.089 9038|—0.086 5551) —281 
0.083 1997] 0.079 8378] 291 
0.076 4696] 0.073 0954] 300 
0.069 7156] 0.066 3303} 309 
0.062 9399} 0.059 5446] 319 
0.056 1448,|—0.052 7406] —328 











—866 


14] 0.986 6309] 0.987 8086) 121 | 0.113 7165) 0.105 8524) 897 ] 0.049 3324] 0.0459204| 337 
{5f 0.988 9117) 0.9899399] 105 | 0.097 9802] 0.090 1006] gor J 0.042 5049| 0.039 0862) 346 
16] 0.990 8934] 0.991 7721} 89 | 0.082 2142] 0.074 3217} 905 | 0.035 6646) 0.032 2403] 355 


0.992 5759] 0.993 3049, 72 | 0.066 4236] 0.058 5206 0.028 8136] 0.025 3849] 364 


-993 9590/+0.994 5383|— 55 







0.050 6133|—-0.042 702 —0.021 9543|—0.018 5221) —373 







19} 0.995 0427] 0.995 47221 38] 0.034 7885] 0.0268722| 915 } 0.015 0887, 0.011 6543 382 
20] 0.995 8269] 0.996 1068] 21 § 0.0189541/—0.011 0348] 918 I 0.008 2192|/—0.004 7836) 390 
211 0.996 311g} 0.996 4423,— 3 [0.003 1150,+0.004 8048] 921 J—0.001 3478)|+0.002 0880] 398 
221 0.996 4981, 0.996 4793} + 14 10.012 7239} 0.0206417| 923 J+0.005 5234, 0.008 9582) 406 


.996 3860,+0.996 2183) + 32 
0.995 9762| 0.9956599| 50 
0.994 8049} 68 
0.994 2664] 0.993 6541; 86 
0.992 2083) 104 


0.028 5577|+0.036 4712 
0.044 3816] 0.052 2884 
0.060 1910] 0.068 0887 
0.075 9810; 0.083 8674 
0.091 7472] 0.099 6199 
0.107 4850'+0.115 3420 
0.123 1902] 0.131 0291 
0.138 8583] 0.146 6771 
0.154 4851| 0.162 2817 
0.170 0664) 0.177 8387} 929 
0.185 5980 +0.193 3439 —928 
+0.201 0758 +0.208 7931! —927 


[Eph rs] 


0.012 3922\+0.015 82511-4114 
0.019 2567| 0.022 6866) 422 
0.026 1147} 0.029 5406] 430 
0.032 9642} 00363852] 438 
0.039 8034! 0.043 2185} 446 
0.046 6302 +0.050 0384] —454 
0.053 4429| 0.056 8433! 461 
0.060 2395) 0.063 6313} 468 
0.067 0184! 0.070 4006] 475 
0.073 7775} 0.077 1492! 482 
0.080 5153,+.0.083 8756] —489 
0.087 2299 +0.090 5779! —496 










929 
—929 
929 
929 
929 


0.988 4361} 140 
0.986 I117| 159 
0.983 4965) 178 
0.980 5913] 197 
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Date. 


2 
Lan] 


May 1 





SUN’S CO-ORDINATES, 1915. 


FOR GREENWICH MEAN NOON AND MIDNIGHT. 
























Reduc. 

xX to 

Mean 

True Equinox. Bax 
Noon. "| Midnight. | Noon. 





+0.982 0801) +0.980 srgi+ 197 











2] 0.979 0302] 0.977 397 216 
3] 9-975 6917] 9.9739145) 235 
4] 9.972 0654] 0.970 1446 254 
5] 0.968 1522) 0.966 0884 274 
6] +0.963 9533|+0.961 7469) + 293 
7] 9-959 4695} 0.957 1212) 313 
8] 0.954 7021) 0.9522125) 333 
9] 9-949 6524) 0.9470221) 353 
IO] 0.944 3218) 0.941 5517] 373] 0-307 5438] 0.3149990 914 
11] +0.938 7121) +0.935 8031/+ 393 [+0.322 4311] +0.329 8396; —or1 
12] 0.932 8251} 0.929 7782) 413] 0.337 2240] 0.344 5837; 908 
13] 0.926 6627 0.923 4788, 433] 0.3519180| 0.359 22 904 
14] 0.920 2269} 0.916.9072| 453] 0.3665 0.373 7634] goo 
15] 0.913 5200] 0.9100655| 474] 0.380g909] 0.388 1903] 895 
16} +0.906 5443] +0.902 9565/+ 494] +0.395 3611) +0.402 5027] —890 
17] 0.899 3024] 0.895 5824! 514} 0.4096146] 0.416 885 
18] 0.891 7969} 0.887 9461| 535] 0.423 7474| 0.4307671| 880 
19] 0.884 0304) 0.8800501) 550] 0.437 7551| 0.4447108| 875 
20] 0.876.0057| 0.871 8974, 577] 0.451 6337] 0.458 5233] 869 
aI +0.465 3792| +0.472 2009] —863 
22 0.478 9879) 0.485 7397| 857 
23 0.492 4559] 9.499 1360] 851 
24 0.505 7795| 0-512 3 844 
25 0.§189551| 0.525 4864, 837 
26 +0.531 9794] +0.538 4338] —830 
27 0.544 8491] 0.551 2250, 822 
28 0.557 5610, 0.563 8568) 814 
29 0.570 111g) 0.576 3260, 806 
30 0.582 4986] 0.588 6294) 797 
+0.594 7180] +0.600 7640; —788 
2 0.606 7669] 0.612 7265) 779 
3 0.618 6422) 0.624 5137; 769 
4 0.6303405, 0.6361222] 759 
5 0.641 8584) 0.647 5486) 749 
6 +0.653 1924' +0.658 7895] —739 
7 0.664 3394] 0.669 8417) 728 
8 0.675 2959! 0.680 7016) 717 
9 0.686 0584} 0.691 3660) 706 
10 0.696 6239} 0.701 8318] 694 
II +0.706 9892] +0.712 0957] —682 
12 0.717 1510] 0.722 1546) 670 
13 0.727 1063) 0.732 0056] 657 
14 0.736 8523) 0.741 64 644 
15 1096] 0.746 3863) 0.7510729| 631 
16} +0. 586 6456] +0.579 7554] +11161+0.755 7054| +0.760 2835! —617 




















Recy 

| to 

ES 

Tru Eq’ 
e Equinox. ' Jan! 
Midnight. Nox 


0.117 1078 
0.123 6606 
| 0.130 1774 


0.133 4217; 0.136 6563 


+0.139 8809 +0. 143 0953 — 
0.146 2991, 0.149 4922 3 
0.152 6742, 0.155 8450 55! 
0.159 0043} 0.162 1518 535 
0.165 2874! 0.168 4107. $59 

+0.174 6198 
0.177 7051| 0.180 7773 
0.183 8361, 0.1868813 $71 
0.189 9127) 0.1929301 57 
0.195 9332; 0-198 9218 si 

+0.201 8958) +0.204 8549 -5%0 
0.207 7990, 0.2107277 58} 
0.213 64101 0.2165386 585 
0.219 4203, 0.222 2860 38; 
0.225 1355} 0.227 9685 58 


+0.230 7850) +0.233 5847 
0.236 3676) 0.239 1333) 59 
0.241 8818] 0.2446129 593 
0.247 3264] 0.250 ozzr 504 
0.252 6999| 9.255 35 595 

+0.258 COI) +0. 260 6240. —595 
0.263 2283) 0.265 8138 595 
0.268 3803! 0.2709277) 595 
0.273 4557| 0-275 9042) 595 
0.278 4530 0.2809219 595 

+0.283 3706) +0.285 io -504 
0.288 2069) 0.290 5941! 593 
0.292 9605; 0.295 305 
0.297 6301] 0.299 932 
O.302 2142) 0.304 4737 

+0.306 7112, +0. 308 9267 
O.3IIT 1199) 0.3132 
0.315 4388) 0.317 5642 
0.319 6668) 0.321 746 
0.323 8027, 0.325 835 


+0.327 8451 +0.329 831 
+0.331 7931! +0.333 7314! 57? 





+0.171 §216 





~39! 























18 
19 


21 


33 


25 


28 


31 


2 
3 
4 
5 


7 
8 


9 


SUN’S CO-ORDINATES, 1915. 


FOR GREENWICH MEAN NOON AND MIDNIGHT. 


0.558 8382 
0.544 6931 
0.530 3931 
0.515 9427 


0.486 6088 
0.471 7341 
0.456 7267 
0.441 5910 


0.410 9510 
0.395 4561 


0-332 3954 
0.316 3812 
0.300 2758 
0.284 0838 


0.251 4585 
0.235 0346 
0.218 5428 





0.243 2553 


0.226 7969 
0.210 273 


lo] 0.201 9881| 0.193 6888 


12] 0.168 7100] 0.160 3589 


13 


14] 0.135 2399] 0.126 8471 
I§] 0.118 4455] 0.110035 


0.151 DOOA 


0.084 7632 
0.067 8853 


0.050 9899| 0.042 5371 
0.034 0816] 0.025 6241 


381 0.101 o810 


99] 0.117 8978 
30] 0.134 6816 


July 1}-0.151 4288] -0.159 7873] +1769 
2%-0.168 1350\—-0.176 4712! +1773 


0.143 6232 


0.076 3267 
0.059 4395 













+0.764 8070 +0.769 2755 
0.773 6886, 0.778 04 
0.782 3476) 0.786 593 
0.790 7820) 0.794 9143 
0.798 9896, 0.803 0077 


+0.806 9683] +0.810 8712 
0.814 7162] 0.818 5031 
0.822 2316 
0.829 5127 


0.825 gor5 
0.833 065 


0.930 1294 
0.931 1003 


0.932 4358 
0.932 3561 
0.932 0147 
0.931 4120 


0.929 4245 
0.928 0403 
0.926 3962 
0.924 4925 
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SUN’S CO-ORDINATES, 1915. 


FOR GREENWICH MEAN NOON AND MIDNIGHT. 





0.168 135 
0.184 7954 
0.201 4054 


0.217 9602 


0.250 8849 
0.267 2451 
0.283 5307 
0.299 7368 


0.347 8303) 0.355 762 
0.363 6702] 0.371551 
0.379 4065) 0.387 23 





1773 
1777 
1780 
1783 


1786 
1787 
1787 
1787 


1784 
1782 
1779 
1775 





0.881 5642) 0.878 982 


+0.400 1248 +0.399 613 






9.399 0747! 0.398 507 
0.397 QI23 0.397 2 
0.396 6377) 0.395 958 
0.395 2513} 0.394 5162 









0.391 2973} 1 
0.389 5215 
0.387 63 

0.385 6395 


0.377 7971 : 
0.375 3145| 0.374 0334' + 

















+0.372 7259] +0.371 321 + 
0.370032I 
0.367 2341 
0.364 3328 
0.361 32 


1766 
1761 
1755 
1748 
+1740 
1732 
1723 
1714 
0.300938) 0.537 2683) 1704 
—0.544 4051 —0.551 5037| +1693 
0.558 5636| 0.565 5843) 1681 
0.572 §654| 9.579 5064) 1669 
0.586 4069! 0.593 2663| 1656 
0.600 0842) 0.606 8601} 1642 
—0.613 5934 —0.620 2837| +1628 
0.626 9305| 0.633 5333] 1613 
0.640 0916; 0.646 6048) 1597 
0.653 0727| 0.659 4945| 1581 
0.665 8698, 0.672 1981, 1564 
~—0.678 4789'—0.684 7117 +1546 
0.690 8961) 0.697 0316, 1528 
0.703 1177| 0.709 1538 1509 
0.715 1396] 0.7210745| 1490 
0.726 9580} 0.732 7897| 1470 
—0.738 5691, —0.744 2958 +1449 
0.749 9693) 9.755 5893| 1428 
0.761 1§52| 0.7666666 1406 
0.772 1230] 0.777 5240 13831 0.601 7247} 0.595 7120; 1579 
0.782 8692) 0.788 1583 1360] 0.589 6569, 0.583 5598! 1603 
0.793 3908) -0.798 5665 +1336] +0.577 4213, +0.571 2417) +1027 
—0.803 6850; -0.808 7457: +1311 §+0.565 0216 +0.558 7615! +1650 
[Eph 15} 


0.852 9687 
0.846 5201 
0.839 8330 
0.832 go96 
+0.825 7521) +0.822 0863)+ 950 
0.818 3628) 0.814 5819] 979 
0.810 7439| 0.806 8491} 1008 
0.802 8978} 0.798 8902} 31037 
0.794 8267| 0.7907074| 1066 
+0.786 5327|+0.782 3027/ +1005 
0.778 0178} 0.773 6782| 1124 
0.769 2842| 0.764 83 1153 
0.760 3339] 90.755 7782) rx181 
0.751 1692| 0.746 5071) 1209 
+0.741 7921) +0.737 0245, +1237 
0.732 2047| 0.727 3330, 1265 
0.722 4096/ 0.717 4349] 1293 
0.712 4092} 0.707 3328) 1320 
0.702 2060] 0.697 0292) 1347 
+0.691 8027|+0.686 5269) +1374 
0.681 2021 1401 
0.670 4071 1427 
0.659 4205 1453 
0.648 2453 1479 
+0.636 8848 +0.631 1361) +1504 


0.625 3423| 0.619 5038] 1529 
0.613 6211) 0.607 6946; 1554 


0.410 5499} 0.418 2638 
0.425 9477! 0.433 Oo12 
0.441 2237) 0.448 814 
0.456 3739, 0.463 





0.344 8096) 0.343 023 






0.335 63 
0.331 8018 
0.327 873 
0.323 851 


0-337 S191 
0-333 731 


1d 


22 
2% 


283 
298 
34 






0.261 0386) 0.258 4299} 449 
0.255 8029] 0.253 1576) 454 
+0.250 4944| +0.247 8134) +479 
+0.245 1149) +0.242 +494 


SUN’S CO-ORDINATES, 1915. 


FOR GREENWICH MEAN NOON AND MIDNIGHT. 









| M tdnight. 


ig.16 |-0.803 6850 
0.813 7485) 0.818 6029 


0-955 3172 


0.960 4033) 
(0.962 8421} 0.965 2111: 
0.969 7387 


0.973 9844) 


0.977 9464 


0.985 0137; 
0.988 1167 
0.9go0 9311, 
0.993 4563 


994 6102|—-0.995 6916 
0.997 6366 
0.999 291 
1.000 6543 
1.001% 7262 





1.003 1921 
I.003 | 
1.002 7084 


1.001 0539 
0.999 7872 
0.998 2271 
0.996 3735 


301-0.995 3367| -0.994 2265 — 








ooo 
-0.808 7457 +1311 


+ 


to 
Mean 


Eq'x of 


Jan. o. 


Noon. 


1286 
1260 


1234 
1207 


0.864 8596) 1152 
0.873 3627) 1123 
0.881 6168) 1094 


0.889 6197| 1064 


972 
940 
go8 


875 
842 
809 
775 
741 
706 
671 
636 
600 
564 
527 
49° 
453 
416 
378 
340 
302 
263 
224 
185 


+ 


+ 


146 
106 
66 
26 
14 
54 
95 
136 
177 
218 


259 ]—0.099 8883, 


Y 


Noon. Midnight. 


+0.565 0216: +0.558 7615) +1650 
0.552 4617] 0.546 1228 


9-539 7452] 9-533 3295 
0.526 8760] 0.520 3852 


0.513 8577] 0.507 2939 


0.487 3893 
0.473 9462 
0.460 3687 
0.446 6603 


0.467 174 


0.418 8646] 0.411 83 


0.404 7845] 0.397 7004 


0.390 §877| 0.383 4467 


0.250 6469 
0.235 4661 
0.220 21 





0.453 5306, 1821 
0.439 7581| 1840 
+0.432 8244) +0.425 8598) +1859 








1673 


1696 
1718 


1739 
+0. 500 6943] +0.494 0593 +1760 
0.480 6848) 1781 


1801 


1877 
1895 
Ig12 
1929 


1961 
1976 
1991 





0.175 6066] 0.172 5335 


0.169 4480) 0.166 3502 
0.163 2404; 0.160 1186 


+0.156 9852) +0.153 8403 


0.150 6842 
0.144 3392 
0.137 9518 
0.131 5239 
+0.125 0576! +0.121 8105 
0.118 5545] 0.115 2898 
0.112 0166] 0.108 7352 
0.105 4458] 0.102 1487 
0.098 8442] 0.095 5326 
+0.092 2140; +0.088 8888 
0.085 §572| 0.082 2194 
0.078 8758] 0.075 5265 
0.072 1718] 0.068 8121 
0.065 4476] 0.062 0786 
+0.058 7052' +0.055§ 3277 
0.051 9464] 0.048 5615 
0.045 1731) 0.041 7818 
0.038 3878) 0.034 9910 
0.031 5918) 0.028 1905 


0.147 5171 
0.141 1507 
0.134 7428 
0.128 2954 


+0.024 7872 +0.021 3822 
0.017 9757] 0.0145 
0.011 1592] 0.007 7496 

+0.004 3395! +0.000 92 

—0.002 4816| -0.005 8920 







—0.009 3021} —-0.012 7116 
0.016 1203] 0.019 5279 
0.022 9343] 0.026 3391 
0.029 7422| 0.033 1432 
0.036 5420] 0.039 9382 














—0.107 7029 +2158 ]—0.043 3316! —0.046 7220! +977 


Oct. ~0.993 04301 0.991 7862'— 3001-0.115 5099! —0.123 3087 +2155 1-0.050 1091 —0.053 4927! +982 


[Eph 1s) 
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Oct. 1 


2 
3 
4 
5 
6 
7 
8 
9 
° 


4 


27 
28 
29 
30 


3 
os 
- 


oon An AW Hb 


IO 
II 
12 
13 
14 


SUN’S CO-ORDINATES, 1915. 


FOR GREENWICH MEAN NOON AND MIDNIGHT. 


Noon. 7 
-0.993 0430 —0.991 7862/— 300 
0.990 4562, 0.989 0530) 342 
0.987 5765, 0.9860269) 383 
0.984 4041} 0.982 7082] 424 
0.980 9393} 9-979 0975] 465 


—0.977 1828|—0.975 1953/— 597 
0.973 1352] 0.9710025| 549 
0.968 7973] 0-966 5198) 590 
0.964 1702] 0.961 7485] 632 
0.959 2550| 0.9566898) 674 

0.954 0531|-0.951 3452/— 716 
0.948 5662/ 0.945 7164) 757 
0.942 7961) 0.939 8054) 799 
0.936 7446] 0.933 6139] 841 
0.930 4137| 0.927 1442] 882 

—0.923 8056/—0.920 3983/— 923 

0.913 3785) 964 

0.906 0866] 1005 

0.898 5246] 1046 

0.890 6949) 1087 
















1169 
1210 
1250 
1290 


0.874 2411 
0.865 6208 
0.856 7413 
0.847 6049 


0.828 5701 
0.818 6765 
0.808 5353} 1450 
0.798 1493} 1489 
-0.792 8651|-0.787 §208/—1528 
0.782 1167} 0.7766530) 1567 
0.771 1301/ 0.765 5485] 1606 
0.759 9084] 0.754 2103) 1644 
0.748 4545] 0.742 6415) 1682 
0.736 7716| 0.730 8453/—1720 
0.724 8632} 0.718 8257) 1757 
0.712 7332] 0.706 5861] 1794 
0.700 3850] 0.694 1303} 1831 
0.687 8225] 0.68x 4622] 1868 
-0.675 0500] -0.668 5863] —1904 
0.662 0718) 0.655 5069] 1940 
0.648 8922} 0.642 2281| 1975 
0.635 5152] 0.628 7541| 2010 
0.621 9453, 0.615 0893} 2045 


1370 
1410 





0.146 6504) 0.154 4107 


0.162 1§99| 0.169 8972 

















Z | to 
sa 
True Equinox. [Fame 





0.093 7258 100; 
0.100 3462 1016 
0.106 9364) 1013 
0.113 4945} 1014 

1018 

1018 
i ror 
1030 
roar 


—0. 148 8939/ -0.152 108% 
0.155 1926 0.138 324s 103% 
0.161 4444) 0.164 5523) 1030 
0.167 6476 = 8574 1019 








0.173 8005] 0.1768575) 1018 


—0.179 901 3/—-0.182 93 r6,+1018 
0.185 9483] 0.188 9511, 1014 


0.191 9398} 0.194 9142 1017 





0.218 167 
0.223 82 
0.229 4105 
0.234 9297 


0.251 O05 
0.256 2831 


0.261 4314) 955 


o48 
0.27% 4874) 941 
0.276 3916 9 933 
0.281 2110) 925 
0.285 9438) 916 


0.292 8777) 0.295 1441 
0.297 3879] 0.299 6088: 8838 
0.301 8067} 0.3039814 878 
0.306 1328, 0.308 2607; 868 


| 
15 1-0.608 1867 ,—0.601 2380| -2079 |-0.715 4341'—0.720 2308] +1396 |-0.310 3650|—0.312 4455,+ 857 
161—0.594 2436, —-0.587 20411-2113 §—-0.724 9722|/—-0.729 65 


ip. 





[Eph 1s) 


+1365 


—0.314 5021|-0.316 5346+ 846 


SUN’S CO-ORDINATES, 1915. 


FOR GREENWICH MEAN NOON AND MIDNIGHT. 














17 2146 
8 2179 
19 2212 


20 


22 2307 
23 0.484 2102] 2338 
24 0.468 8677) 2368 
25 0.453 3806, 2398 
26]-0.445 5843] —0.437 7535|-2427 
27] 0.429 0.421 9906} 2455 
28] 0.4140597| 0.406 0966) 2483 
29] 0.398 ror19| 0.3900762] 2510 


2805 
2823 
2840 
2856 


2981 
2985 
2988 
2991 


Y 


True Equinox. 


Noon. 


Midnight. 


Eq'x of 


Jan. o. 





Noon. 





0.724 9722|—0.729 6580 +1365 


0.734 2580 
0-743 3790 
0.752 2426 
0.760 8761 


0.738 8618 
0.747 8394 
0.756 5883 
0.765 1057 


1334 
1302 
1270 
1237 


0.769 2769] -0.773 3893] +1204 


0.777 4426 
0.785 3706 
0.793 0583 
0.800 5034 


0.781 4365 
0.789 2446 
0.796 8113 
0.804 1342 


II70 
1136 
I101I 
1065 


—0.807 7034] -0.811 2107| +1029 


0.814 6558 
0.821 3582 
0.827 8083 
0.834 0038 


-0.839 9424) -0.842 8146) + 


0.845 6218 
0.851 0397 


0.856 1939 
0.861 0823 


0.865 7030] -0.867 9124] + 


0.870 0543 
0.874 1347 


0.877 9427 
0.881 4772 


0.818 038. 
0.824 6149 
0.830 9380 
0.837 0054 


0.848 3636 
0.853 6499 
0.858 6714 
0.863 4262 


0.872 1285 
0.876 0728 
0.879 7442 
0.883 1416) 


992 
955 
917 
878 
839 
799 
759 
719 
678 
637 
595 
553 
510 
467 


—0.884 7372] -0.886 2640+ 423 


0.887 7219 
0.890 4306 
0.892 8627 
0.895 0177 


“one 895° -0.897 7298) + 


—0.902 1078)—0.902 2456) — 


0.902 3136 
0.902 2400 
0.901 8869 
0.901 2544 


0.889 1108 
0.891 6813 
0.893 9749 
0.895 9912 


0.899 1902 
0.900 3723 
0.g0r 2758 
0.9OI goo2 


0.902 3117 
0.902 0984 
0.gor 6056 
0.900 8334 


379 
335 
290 
245 
199 
153 
107 

60 
+ 13 


34 
82 


130 
178 
227 


—0.900 3425|—0.899 7818)— 276 


0.899 1512 
0.897 6807 


0.895 9310 


0.893 9023 


0.898 4508 
0.896 8407 
0.894 9515 
0.892 7832 


335 
374 
423 
473 











207 
Red 
Z to 
Ra'x of 
x 
True Equinox. | Jano 
Midnight. | Noon 
"+846 
0.320 5268) 835 
0.324.4210, 823 
0.328 2163 81x 
0.331 QIII, 799 


0.335 5047| +786 
0.338 9958 773 
0.342 3834) 760 
0.345 6664) 746 


+0.175 2997'—2994 !-0.889 0088] -0.887 6115!— 573 I-0.385 6644] -0.385 0581) + 27 
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Day of 
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own 


10.5 


11.0 
II.5 
12.0 
12.5 
13.0 
13-5 
14.0 
14.5 
15.0 
15-5 
16.0 
16.5 
17.0 
17-5 
18.0 
18.5 
19.0 
19-5 
20.0 
20.5 


21.0 
21.5 
22.0 
22.5 
23.0 
23-5 
24.0 
24.5 
25.0 
25-5 
26.0 
26.5 
27.0 
27-5 
28.0 
28.5 
29.0 
29-5 
30.0 
39-5 
31.0 
31-5 





213 
220 
227 
234 
242 
249 


271 


95 
IOI 


108 
114 
121 
127 


134 


FOR GREENWICH MEAN NOON AND MIDNIGHT. 


JANUARY. 
Month-| true Long. 


55-0 
16.5 
29-7 
54-9 
48.7 
24.2 
59-7 
39 13.4 
7 33-9 
39 50.1 
15 56.6 


140 55 45.2 
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2.0 
2.5 
3-0 
3°5 


OW KIWI ANN DD 
Om OMONd nAaogwmd 


4 
oo 
Own 


10.5 


11.0 
I1.§ 
12.0 
12.5 
13.0 
13-5 
14.0 
14.5 
15.0 
15-5 
16.0 
16.5 
17.0 
17.5 
18.0 
18.5 
19.0 
19-5 
20.0 
20.5 


21.0 
21.5 
22.0 
22.5 
23.0 
23-5 
24.0 
24.5 
25.0 
25-5 
26.0 
26.5 
27.0 
27.5 
28.0 
28.5 
29.0 
29-5 
30.0 
30-5 
31.0 
31-5 


— 


147 
154 
161 
168 


175 


35 


72 


149 


177 


Igt 


66 49 


’ o 


39 5-3 
25 43-9 
15 26.6 
7 58.1 
3 2-4 
© 23.2 
59 44-4 
© 50.0 
3 24.3 
7 41.7 
Ir 56.8 
17 24.0 
23 17.4 
29 20.3 
35 15.2 
40 
45 


51 
51 
49 
44 


37 
26 


I2 


29.1 
57.8 
30.1 
46.0 
27.7 
54 20.1 
32 I1.0 
5 51-9 
18.2 
© 29.4 
29.2 
25.4 
30.1 
© 59-3 
7 12.3 
31-9 
24.1 
17.6 
7 43-1 
4 13.0 
0 21.3 
43.0 
53:7 
28.8 
3-4 
11.8 
2 26.9 
19.3 
17.1 
45-0 
8 3. 
25.8 
130 
20.0 
47-9 
23 29.2 
18 9.3 
17 26.9 
20 54-3 
27 58.7 
38 «2.7 
50 25-4 
{Reh re) 
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III 1§ 39.6 
117 32 54.8 
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130 23 44.8 
136 58 11.9 
143 39 6.3 
150 26 38.5 
1§7 20 50.7 
164 21 35.5 
17X 28 35.1 
178 41 23.0 
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193 21 24.7 
200 46 55.7 


W& tn G 
¢ e e e . J . s * ‘J e © 0 > 
WO OF AnW Www Onh Cm 


Sharh ~ ot 


£22 Winn Nin w w 
Mm NV HO NO fs OO oOo AO 


an Mio J 





> 











S4Y3B Rodda wSSrt Ataea -/ 8 


WOWhE ANN Ube AW WD oF 


oO mt m 
Cod 
o w- 


SSR Bw 


Co 
roto ON 


oe 


~~ a 4 
“= = ‘ray a 


NENuo FOU BSR VAL 


Ya Go 
ome Gnd 
win @ 








MOON’S LONGITUDE AND LATITUDE, 1915. 209 


FOR GREENWICH MEAN NOON AND MIDNIGHT. 





APRIL. MAY. JUNE. 















Day of Day of 
Latitude. JMOMt) ayue Long. | Latitude. |™ORth-| rue Long. | Latitude. 
0 4 33 28.9} 1.0 | 247 12 22.5 |-4 52 3.0] 1.0 | 300 6 20.6 Er 42 54.3 
5 449 31-7] 1-5 | 254 44 54-7 | 4 39 55-2] 1.5 | 307 8 7.1/1 7 80 
xe) 5 0 36.9] 2.0 | 262 13 3.3 | 423 §.5] 2.0 | 314 2 37.6 |-0 30 56.7 
5 5 6 33-2] 2.5 | 269 35 53-5] 4 2 1.8] 2.5 | 320 49 59.8 |to § 5.7 
.o § 717.8] 3.0 | 276 52 43.8 | 3 37 16.4] 3.0 | 327 30 29.8 | o 40 28.8 
5 5 255-5] 3:5 | 284 3 646F3 9 24.1] 3-5 | 334 4 30.5 [+1 14 45.9 
oO 4 53 38.2] 4.0] 291 6 46.2 | 2 39 1.0] 4.0 | 340 32 29.8 | 1 47 33-9 
5 439 43-9} 4-5 | 208 3 39.7] 2 642.9] 4.5 | 346 54 58.9 | 2 18 32.8 
o 4 24 35.4] 5-0 | 304 53 53-3 | 1 33 4-3] 5-0 | 353 12 30.8 | 2 47 25.5 
5 3 59 38-9] 5-5 | 311 37 41-6 | © 58 37.9} 5.5 | 359 25 39-6 | 3 13 57-5 
Oo 3 34.23.15] 6.0 | 318 15 25.3 23 54.2] 6.0 5 34 59-1 |+3 37 56.5 
5 3 6 18.0] 6.5 | 324 47 29.7 [+o 10 38.8] 6.5 | x1 41 2.4] 3 59 12:1 
.o 2 35 54-34 7-0 | 33% 14 22.6 | © 44 35.6] 7.0 | 17 44 20.9 | 4 17 35.5 
5 2 342-5] 7-5 | 337 36 33.6] 1 17 33-0] 7-5 | 23 45 24.0] 4 32 59.2 
me) I 3012.4] 8.0 | 343 54 32-5| 149 10.1] 8.0 | 29 44 39.0] 4 45 17.2 
-§ 55 53-24 8.5 | 350 8 48.6 +2 19 8.0} 8.5 | 35 42 30.8 [+4 54 24.9 
.o 21 12.7] 9.0 | 356 19 49.6 | 2 47 9.6] 9.0] 41 39 22.0| 5 o 18.8 
5 13 22.4] 9.5 228 1.4/3 12 59.6] 9.5 | 47 35 32-5|5 2 56.7 
0 © 47 26.8 | 10.0 8 33 47-9 | 3 36 24.4] 10.0] 53 31 20.1] 5 2 17.9 
L5 I 20 36.6 J 10.5 | 14 37 30.4 | 3 57 12.0] 10.5 | 59 27 0.5 | 4 58 23.0 
0 I §2 29.7} 11.0 | 20 39 27.8 |+4 15 12.0] 11.0 | 65 22 47.8 [+4 51 14.1 
25 2 22 45.5] 11.5 | 26 39 56.7 | 4 30 15.5} 11-5 | 71 18 54.8] 4 40 55.0 
1.0 25% §.3§ 12.0 | 32 39 11.7 | 4 42 15.4] 12.0 | 77 15 33.0 | 4 27 31.0 
1S 3.17 11.§ | 12.§ | 38 37 25.5 | 4 51 6.1 f 12.5 | 83 12 53.7 | 4 11 9.1 
}-0 3 49 49-41 13-0 | 44 34 49.3 | 4 56 43-71 13-0 | 89 rz 8.3 | 3 51 57.9 
5-5 4 1 45-9] 13-5 | 50 31 33.6 [+4 59 6.0] 13.5 | 95 10 27.5 |+3 30 7.8 
$-0 4 19 49.9] 14.0 | 56 27 48.3 | 4 58 12.5 | 14.0 | ror 11 4.2] 3 5 50.7 
-5 4 34 52.3] 14.5 | 62 23 43.3 | 454 4-4] 14.5 | 107 13 11.8 | 2 39 20.1 
5-0 4 46 46.1] 15.0 | 68 19 29.2 | 4 46 44.6] 15.0 | 113 17 5.3 | 2 r0 51.0 
5-5 455 26.5] 15-5 | 74 15 17-7 | 4 36 17-5 ] 15.5 | 119 23 1-5 | x 40 39.8 
6.0 § -0© 50.3 | 16.0 | 80 xx 21.7 [+4 22 49.1 J 16.0 | 125 33 19.0141 9 4.4 
6.5 § 2 56.2] 16.5 | 86 7 56.2 | 4 6 26.7 | 16.5 | 131 42 18.5 | 0 36 24.0 
7.0 5 1446] 17.0] 92 5§ 18.4 | 3 47 19.1 | 17.0 | 137 56 22.5 |to 2 59.1 
7:5 457 17-4] 17-5 | 98 3 48.0 | 3 25 36.4 7 17.5 | 144 13 55-2 |-o 30 48.4 
8.0 4 49 37-8] 18.0 | 104 3 47.3 | 3. I 29.7 | 18.0 | 150 35 22.1 | r 4 35.5 
3.5 +4 38 50.2 § 18.5 | 110 § 4x.1 |+2 35 11.5 | 18.5 | 157 1 9.3 [-1 37 57-7 
9-0 425 034 19.0 | 116 9 57.1 | 2 6 55.5 [| 19.0 | 163 34 42.7 | 2 10 29.1 
9.5 4 814.8] 19.5 | 122 17 §.2 | x 36 56.7 § 19.5 | 170 7 27.3 | 2 41 42.8 
10.0 3 48 41.2 | 20.0 | 128 27 37.5 | 1 § 31.6 | 20.0 | 176 48 45.7 | 3 11 10.8 
10.5 3 26 28.1 | 20.5 | 134 42 7.6 |+o 32 58.0] 20.5 | 183 35. 57.2 | 3 38 23.8 
11.0 | 107 14 52.9 /+3 1 45.4] 23.0 | 141 I 9.9 |-O © 24.4 21.0 | 190 29 15.9 |-4 2 52.2 
1.5] 1133 23 35-7 | 2 34 44.3 | 21.5 | 147 25 18.9 | © 34 13.8] 21.5 | 197 28 49.1 | 4 24 6.4 
22.0 | 119 32 9-9 | 2 5§ 37-4] 22.0 | 153 55 8.0] 1 8 6.6] 22.0 | 204 34 36.2 | 4 41 37.4 
22.5 | 125 47 12.9 | I 34 39-2 | 22.5 | 160 31 8.2] I 41 36.9 § 22.5 | 211 46 26.8 | 4 54 58.2 
23.0 | 132 7 22.0|1r 2 6.3 | 23.0 | 167 13 46.6 | 2 14 16.1 J 23.0 | 219 3 59.915 3 44.6 
23.5 | 138 33 12.7 28 17.6 | 23.5 | 174 3 25.0 |-2 45 33.5 | 23-5 | 226 26 42.7 |-5 7 36.8 
2401145 § 17.7 6 24.9 | 24.0 | 182 0 17.4 | 3 14 56.5 } 24.0 | 233 53 §1.0] § 6 20.7 
24.5 | 151 44 5.4 | 0 4x 36.2 | 24.5 | 188 4 28.4 | 3 41 50.9 | 24.5 | 241 24 29.7 1 4 59 49.3 
35.0 | 158 29 58.2 | x 16 48.2 F 25.0 | 195 I5 51.3 | 4 5 42.0] 25.0 | 248 57 34.5 | 4 48 3.6 
25.5 | 165 23 11-1 | I §X 29.2 | 25.5 | 202 34 6.7 | 4 25 55.4] 25.5 | 256 3m 54.0] 4 31 13.2 
26.0 | 172 23 49-5 |-2 25 4.6] 26.0 | 209 58 40.9 |-4 41 59.0 | 26.0 | 264 6 12.7 |-4 9 36.6 
26.5 | 179 31 47-2 | 2 56 57.1 | 26.5 | 217 28 46.5 | 4 53 24.4] 26.5 | 271 39 14.3 | 3 43 40.4 
27.0 | 186 46 45.4 | 3 26 27.9 | 27.0 | 225 3 22.5 | 4 59 48.8 | 27.0 | 279 9 45.0 | 3 13 58.3 
25-5 | 194 8 12.1 | 3 52 58.1 J 27.5 | 232 41 15.8 | 5 © 56.5 I 27.5 | 286 36 36.9 | 2 41 9.3 
28.0 | 201 35 21.2 | 4 15 50.09 28.0 | 240 21 4.6 | 4 56 40.6 J 28.0 | 293 58 50.1 | 2 5 55.8 
28.5 | 209 7 13-6 |-4 34 29.2 | 28.5 | 248 1 21.8 |-4 47 3.8 | 28.5 | 301 15 34.9 |-1 29 1.7 
29.0 | 216 42 38.6 | 4 48 26.4 | 29.0 | 255 40 39.0] 4 32 18.4 | 29.0 | 308 26 12.8] 0 51 10.6 
29.5 | 224 20 16.9 | 4 57 19.4 | 29.5 | 263 17 30.9 | 4 12 45.5 | 29.5 | 315 30 17.1 |-O 13 4.0 
30.0 | 231 58 43-8 | 5 © 54.5 | 30.0 | 270 50 38.9 | 3 48 54.1 I 30.0 | 322 27 32.6 |to 24 39.8 
30.5 | 239 36 33-4 | 4 59 7-4] 30.5 | 278 18 54.8 | 3 21 19.3 | 30.5 | 329 17 54.5 | I 1 26.6 
31.0 | 347 12 22.5 |-4 §2 3.0] 31.0 | 285 41 22.8 |-2 50 40.3 | 31.0 | 336 1 27.5 [+2 36 46.5 
31-5 | 254 44 54-7 '-4 39 55.2 § 31.5 | 292 57 20.8 '-2 17 38.3 § 31x.5 |! 342 38 24.5 |+2 10 14.1 
Pope - Pe: | ae ww. [Bah vet i 
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Day of 
Month. 








tw 
=~ . 


1.0 | 336 1 27.5 |+r 36 46.57 1.0 | 22 30 48.8 |+4 47 25.1] 1.0] 6637 8.6 














4 | 
1.5 | 342 38 24.5 | 2 10 14.1 1.5 | 28 38 47.6 | 4 59 55-9] 1-5 |] 72 33 18.2 | 4 44 
2.0 | 349 9 5.3 |2 41 28.4] 2.0 | 34 43 23.4 8 57.5] 2.0] 78 29 24.6 | 4 29 
2.§ | 355 33 54-8] 3 1012.1] 2.5 | 4045 9.4 14 30.0] 2.5 | 84 26 3.9} 4 10 
3-0 I 53 22.0 | 3 36 11.4] 3.0 | 46 44 39.7 16 34.6] 3.0 | go 23 51.8 13 49 
3-5 | 8 7 58.6 +3 59 15-4] 3-5 | 52 42 28.5 [+5 15 13-6] 3-5 | 96 23 23.1 +3 25 § 
40 | 14 18 17.9| 419 15.8] 4.0 | 58 39 9.8 Io 30.2] 4.0 | 102 25 11.4 | 2 59 ¢ 
4-5 20 24 54.2 | 4 36 6.2 4-5 64 35 16.8 2 28.1 4.5 | 108 29 48.4 | 2 31% 
§.0 | 26 28 22.1 | 4 49 41.9] 5.0] 7o 31 21.8 sr 11.9] 5.0 | 114 37 43-4 | 2 1 
5:5 | 32 29 15-3} 4 59 59-7] 5-5 | 76 27 55-6| 4 36 47.4] 5.5 | 120 49 22.8 | 1 28 
6.0 | 38 28 6.6 1+5 657.7] 6.0] 82 25 27.5 19 21.3 | 6.0 | 127 § 9.6 5§ 3 
6.5 | 44 2§ 27.3] § 1034.7] 6.5 | 88 24 24.5 59 1.44 6.5 | 133 25 22.7 20 3 
7.0 | 50 23 47.1 | 5 10 506] 7.0 | 94 25 11.5 35 56.9] 7-0 | 139 50 16.4 14% 
7.5 | 5617 33-6; 5 7 46.4] 7.5 | 100 28 11.1 10 19.0} 7.5 | 146 19 59.8 | © 49 4 
8.0 | 62 13 12.2] 5 1 24.3] 8.0 | 106 33 43.4 42 20.5 | 8.0 | 152 54 36.8} 1 24 
8.5 | 68 9 6.2 Ha 51 47.7] 8.5 | 112 42 5.6 12 16.3 1 8.5 | 159 34 5-4 FI 59 
9:0 | 74 § 369.71439 1.1 9-0 | 118 53 32.4 40 23.6] 9.0 | 166 18 17.9 | 2 33 
9:5 | 80 3 2.5 | 4 23 10.3] 9.5 | 125 8 15.6 7 1.71 9-5 |173 7 9713 3 
10.0 | 86 1 40.7 | 4 4 22.9] 10.0 | 131 26 24.4 32 32.4 | 10.0 | 179 §9 55.1 | 3 32 
10.§ | 92 1 46.3 | 3 42 48.2] 10.5 | 137 48 5.4 2 40.5 | 10.5 | 186 56 37.4 | 3 58 
11.0 | 98 3 32-7 |+3 18 37.2 | 11.0 | 144 13 22.4 38 11.3 | 11.0 | 193 56 39.7 at 
11.5 | 104 7 12.1 | 2 52 2.8] 11.5 | 1§0 42 16.9 13 32.4 | 11.5 | 200 59 31.2 | 4 40 
12.0 | 110 12 §5-5 | 2 23 19.9 | 12.0 | 157 14 48.3 48 14.9 | 12.0 | 208 4 39.2 | 4 54 
12.5 | 116 20 53.3 | I 52 45.4 | 12.5 | 163 50 54.0 2X 49.2 | 12.5 | 215 11 29.8 | 5 § 3 
13.0 | 122 31 15.4] I 20 37.8 ] 13.0 | 170 30 29.9 53 45-5 | 13.0 | 222 19 29.7 | 5 10 3g 
13.5 | 128 44 11.7 [+0 47 17.5 [| 13.5 | 177 13 30.2 23 34.0 | 13.5 | 229 28 7.4 —5 11 
14.0 | 134 59 52.3 [+0 13 6.6] 14.0 | 183 59 47.8 50 45.8 } 14.0 | 236 36 52.315 7 § 
14.5 | 141 18 27.3 [-O 21 31.4] 14.5 | 190 49 14.6 | 4 14 53-7 | 14.5 | 243 45 18.7 | 4 58 
15.0 | 147 40 7-5 §6 11.8 | 15.0 | 197 41 41.5 35 32-4] 15.0 | 250 53 2.9 | 4 44 
15.5 | 154 5 4-4] 1 30 28.7 | 15.5 | 204 36 58.6 | 4 52 19.3 | 15.5 | 257 59 45-1 | 4 26 
16.0 | 160 33 29.8 3 55-4 | 16.0 | 211 34 55.0 4 §5.0] 16.0 | 265 5§ 8.7 4 
16.5 | 167 § 35-7 36 4.6] 16.5 | 218 35 18.8 13 3-6] 16.5 | 272 9 0.3 | 339% 
17.0 | 173 41 34.0 6 28.9 | 17.0 | 225 37 57.0 16 33.4] 17.0 | 279 13 9.0 | 3 10 33 
17.§ | 180 21 36.1 34 40.8 | 17.5 | 232 42 35.2 I§ 17.0] 17.5 | 286 rr 25.8 | 2 39 4 
1¥.0 | 187 5 52.2 O 13.1 | 18.0 | 239 48 57.7 9 11.9 | 18.0 | 293 9 42.8) 2 5 19 
18.5 | 193 54 30.4 22 39.2 | 18.5 | 246 56 46.9 58 20.5 | 18.5 | 300 § 53-0 [1 29 §§ 
19.0 | 200 47 36.1 41 33-9] 19.0 | 254 5 43.4 42 50.3 | 19.0 | 306 59 49.6 | © 53 26 
19.5 | 207 45 10.7 56 33.7 | 19.5 | 261 15 25.8 22 54.4] 19.5 | 313 51 25.4 [-o 16 2% 
20.0 | 214 47 I1.1 . 268 25 30.6 58 51.0 | 20.0 | 320 40 32.5 ;+0 20 42 
20.5 | 221 §3 28.7 13 26.9 J 20.5 | 275 35 32.5 38 3-3 | 20.5 | 327 27 2.41057 9 





21.0 | 229 3 48.6 14 48.2 | 21.0 | 282 45 4.1 59 59.0] 21.0 | 334 10 46.1 j+I 32 32 


WwWwt bhAaAUMUU KAUNbA KL AWW HN if x O 
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~~ 
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> 
w 
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21.5 | 236 17 48.9 II 12.1 | 21.5 | 289 53 36.7 | 2 26 10.0} 21.5 | 340 58 34.0| 2 6 20 
22.0 | 243 35 9.5 2 34.8 | 22.0 | 297. 0 40.7 | 1 50 11.6 | 22.0 | 347 29 16.5 | 2 38 & 
22.5 | 250 54 47-4 | 4 48 59.0 | 22.5 | 304 5 46.0] r 12 41.3 | 22.5 | 354 3 44.3 | 3 7 30 
23.0 ; 258 16 27.3 3° 34.3 | 23-0 | 311 8 23.0 |-o 34 17.7 | 23.0 © 34 49.213 34 8 
23-5 | 265 39 12.5 7 37-4] 23.5 | 318 8 3.1 |to 4 20.4] 23.5 7 2 24.4 |+3 57 44 
24.0 | 273 2 11.1 40 31.9 | 24.0 | 325 4.19.6 | 0 42 35.2] 24.0 | 13 26 25.5 | 418 § 
24.5 | 280 24 28.9 9 47-7 | 24.5 | 331 56 48.7 | x 19 50.7 | 24.5 | 19 46 50.5 | 435 ! 
25.0 | 287 45 11.3 | 2 36 0.1 | 25.0 | 338 45 9.8] 1 55 34.0] 25.0] 26 3 40.4 | 4 48 26 
25.5 | 295 3 25.4] 1 59 48.8] 25.5 | 345 29 6.3 | 2 29 15.9 | 25.5 | 32 16 59.9 | 4 58 37 
26.0 | 302 18 21.5 |-r 21 55.9 | 26.0 | 352 8 26.2 [+3 © 31.0] 26.0 | 38 26 57.3 [+5 4 33 
26.5 | 309 29 15.1 | 0 43 4.3 | 26.5 | 358 43 2.4] 3 28 58.2] 26.5 | 44 33 44.6] 5 7 16 
27.0 | 316 35 28.0 3 56.3 | 27.0 5 12 §2.8 | 3 54 20.8] 27.0 | 50 37 37-8| 5 6 2 
27.5 | 323 36 29.4 |+o 34 47.8] 27.5 | 11 38 0.4] 4 16 26.0] 27.5 | 56 38 56.7|/5 218 
28.0 | 330 31 56.6 12 30.9 { 28.0 | 17 58 33.2 | 435 4.8] 28.0 | 62 38 4.4] 4 54 49 
28.5 | 337 21 34.7 +1 48 40.1 J 28.5 | 24 14 43.9 |+4 50 11.4 | 28.5 | 68 35 27.6 |+4 44 I0 


I 43.0] 29.0 | 74 31 36.1 | 4 30 29 
9 39.0] 29.5 | 8027 2.4 | 4 13 55 
.9 | 30.0 | 86 22 21.1 | 3 54 38 
14 51.6] 30.5 | 92 18 8.8 | 3 32 47 
12 15.3 J 31.0 | 98 15 3.7 1+3 8 34 
6 16.6 § 31.5 | 104 13 44.6 l+2 42 10 


I 
I 

29.0 | 344 5 16.8] 2 22 47.1 | 29.0 | 30 26 49.7 

29.5 | 350 43 3-5 | 2 $4 28.0% 29.5 | 36 35 11.7 

30.0 | 357 15 2.4] 3 23 23.5 | 30.0 | 42 40 14.6 

30.5 3 41 27.3 | 3 49 18.7 | 30.5 | 48 42 26.4 


31.0 | 10 2 37.1 [+4 12 2.39 31.0 | 54 42 17.4 
31.5 16 18 55.2 +4 31 26.2 1 31.5 | 60 40 20.1 
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Oo}; 98 15 3-7/3 8 34.4] 1.0 | 142 50 34.7 1.0/)177 7 4.8 

.5 | 104 13 44.6 1.5 | 149 If 33-2 1.5 | 183 51 42.2/4 6 5.4 
.O | I10 14 50.8 2.0 | 155 38 42.4 2.0 | 190 43 50.3 | 4 25 53-0 
-§ | 116 rQ 1.2 2.5 | 162 12 31.8 2.5 | 197 43 35-7 | 4.42 5.2 
0 | 122 26 53-7 3-0 | 168 53 24.5 3-0 | 204 50 53.8 | 4 54 14.2 
5 | 128 39 «4-4 3-5 | 175 41 35.2 3-5 | 212 § 26.9 I 54.7 
-O | 134 56 6.5 4.0 | 182 37 8.9 4.0 | 219 26 43.4 445.1 
+5 | 14r 18 29.5 4-5 | 189 39 59.0 4-5 | 226 53 57.5 2 29.3 
+O | 147 46 37-9 5-0 | 196 49 46.5 5.0 | 234 26 10.1 | 4 54 58.4 
5 | 154 20 50.2 5-5 | 204 § 59.2 5-5 | 242 2 10.5 42 11.9 
.O | 164 I 17.9 . 6.0 | arr 27 51.8 6.0 | 249 40 39.2 24 18.5 
.5 | 167 48 4.0 4I 41.3 6.5 | 218 54 27.1 6.5 | 257 20 11.2 XI 36.5 
r.O1174 4% 2.6 II 33-5] 7-0 | 226 24 37.6 7-0 | 264 59 20.1 34 33-3 
-§ | 181 39 58.1) 3 38 57-6] 7-5 | 233 57 8.7 7-5 | 272 36 42.2 3 43-7 
3.0 | 188 44 25.1 3 20.1 f 8.0 | 241 30 42.0 8.0 | 280 Ir o.1 29 48. 

-5 | 195 53 48-84 24 9.4] 8.5 | 249 3 58.6 8.5 | 287 41 §.7 FI 53 32.9 
0 | 203° 7 25.6 40 56.9] 9.0 | 256-35 42.8 9:0 | 295 6 2.7 I§ 43-0 
-5§ | 210 24 24.8 | 4 53 18.5] 9-5 | 264 4 46.0 9-5 | 302 25 7.6 [0 37 4.7 
0 | 217 43 50.6 © 55.6 J 10.0 | 271 30 9.0 10.0 | 309 37 49.9 [to I 38.5 
%5 | 225 4 44.5 3 30.1 J 10.5 | 278 sx 3.8 10.§ | 316 43 51.5 | 0 39 46. 

1.0 | 232 26 7.5 I 15.6] 11.0 | 286 6 53.9 11.0 | 323 43 5§.8 |+1 16 43.8 
f-5 | 239 47 2-9 53 56.7 | 11.5 | 293 17 14.9 11.5 | 330 35 36.2 | © 51 59.2 
2.9 | 247 6 38.7 41 49.1 | 12.0 | 300 21 53.6 12.0 | 337 21 34.4] 225 6.6 
r.§ | 254 24 9-0 25 9.2] 12.5 | 307 20 46.6 12.5 | 344 1 18.3 | 2 55 44.5 
3-0 |} 26x 38 55-7 4 18.6 | 13.0 | 314 13 58.8 13-0 | 350 35 10.5 | 3 23 35.3 
3-5 | 268 50 29.0 39 43-4 | 13-5 | 321 1 41.6 |t+to 13.5 +3 48 25.3 
4.0 | 275 58 27.2 It 53-3 | 14.0 | 327 44 11.3 | 1 14.0 410 3.8 
$-5 1283 2 36.4 Of 14.5 | 334 21 47-4 | 1 14.5 4 28 22.9 
§-0 | 290 62 50.0 15.0 | 340 54 51.5 | 2 15.0 4 43 17.0 
5-5 | 296 50 7-3 15-5 | 347 23 45.6 | 2 15.5 4 54 42.6 
6.9 | 303 51 32.0 16.0 | 353 48 51.5 +3 16.0 +5 2 38.1 
6.5 |] 310 40 II1.1 16.5 © 10 30.0 | 3 16.5 5 7 3:3 
7-0 | 317 25 13-9 |+o 17.0 629 0.4] 4 17.0 5 7 59.6 
7-5 | 324 6 51.0] 0 17-5 | 12 44 39-9 | 4 17-5 5 5 30.0 
8.0 | 330 45 12.7 | 1 18.0 | 18 57 43.6 | 4 18.0 4 59 38.8 
8.5 | 337 20 28.5 }+1 18.5 | 25 8 24.4 |+4 18.5 +4 §0 31.6 
9.0 | 343 52 47-0 | 2 19.0 | 31 16 53.5 | 4 19.0 4 38 15.6 
9-5 | 350 22 15.1 | 2 19.§ | 37 23 20.5] 4 19.5 4 22 50.5 
6.9 | 356 48 57.8 | 3 20.0 [ 43 27 53-41 5 20.0 4 4 53.2 
ro. 5 3 12 58.8 | 3 20.5 | 49 30 39.6 | 4 20.5 344 8.1 
11.0 Q 34 20.2 21.0 | 55 31 46.3 [+4 21.0 +3 20 57.0 
PI .§ Ig 53 3-2 21.5 | 61 31 20.8] 4 21.5 2 §5 33.8 
20] 22 9 8.4 22.0 | 67 29 31.5 | 4 22.0 2 28 13.6 
r2.5 a8 22 36.4 22.5 | 73 26 27.8] 4 22.5 I 59 12.6 
13.0! 34 33 28.7 23.0 | 79 22 20.7 | 3 23.0 | IIL §I 31.1 | ¥ 28 48.1 
13.5 | 40 41 47.8 8 7 23.5 | 85 17 23.6 [+3 23.5 | 117 48 48.2 |+0 57 18.1 
24.0 | 46 47 38.2 | 4 I] 24.0 | or Ir 52.4] 3 24.0 | 123 47 20.7 |tO0 25 1.2 
24.5 52 5r 6.6] 4 . 24.5 | 97 6 5.6|2 24.5 | 129 47 29.0 7 43-3 
25-0 | 58 52 22.4 | 4 -I J] 25.0 | 103 © 24.4 | 2 25.0 | 135 49 35-7 | © 40 35.4 
23-5 | 64 5x 38.01 4 -2 7 25.5 | 108 55 13.0] 1 25.5 | 141 54 5.4] I 13 14.5 
26.0 JO 49 9.0 |/+4 27 44.9 | 26.0 | 114 50 58.8 [+r 26.0 | 148 1 24.5 |-I 45 19.7 
26.5 | 76 45 14.7 | 4 12 7.1 } 26.5 | 120 48 12.0] 0 26.5 | 154 12 1.2 | 2 16 29.5 
27.0 | 82 40 17-5 | 3 53 47-5 | 27-0 | 126 47 25.3 |+o 27.0 | 160 26 24.9 | 2 46 21.8 
27-5 | 88 34 43-2 | 3 32 57-7 | 27-5 | 132 49 13.7 27-5 | 166 45 5.8 | 3 14 34.1 
28.0 | 94 29 0.9/3 9 49-7 | 28.0 | 138 54 14.3 28.0 | 173 8 33-9 | 3 40 43-1 
28.5 | 100 23 42-8 |+2 44 36.2 | 28.5 | 145 3 5.4 28.5 | 179 37 18.3 i-4 4 25.1 
29.0 | 106 19 23.8 | 2 17 30.4 | 29.0 | 151 16 26.0 29.0 | 186 11 46.2 | 4 25 16.1 
29.5 | 112 16 q1.r | x 48 46.1 | 29.5 | 157 34 54.5 29.5 | 192 52 21.6 | 4 42 52.2 
30.0 | 118 16 13.9 | 1 18 38.1 | 30.0 | 163 59 8.2 30.0 | 199 39 23.7 | 4 56 49.6 
30.5 | 124 18 42.6 | © 47 22.0] 30.5 | 170 29 41.6 30.§ | 206 33 5.6] 5 6 45.4 
31.0 | 130 24 48.4 15 14.4] 31.0] 177 7 4.8 .2 | 31.0 | 213 33 32-9 [-§ 12 18.7 
31.5 ' 236 35 12.4 17 26.2 ° 31.5 ' 183 51 42.2 +4 6 5.4 © 31.5 | 220 4o 41.7 -5 13 11.2 


212 MOON’S EQUATOR, LONGITUDE, ETC., 1915. 


GREENWICH MEAN NOON. 









MOON’S EQUATOR. 






4 4 
Asvede = 
Inclination C7 Ascending 
on Earth's 
to the Equator to Node on 


I’ 










the Moon's 


Jan. o 147 10.4] 2 5.5 | 224 35.9 
146 36.9! 2 7.4 | 225 42.7 
146 3.4] 2 9.2 | 226 49.6 
145 29.9} 2 I1.1 | 227 56.4 
Feb. 144 56.5| 2 12.9 | 229 3.3 





144 23.0| 2 14.8 | 230 10.1 
Mar. 143 49.5| 2 16.6 | 231 16.9 
143 16.1 | 2 18.4 | 232 23.8 
142 42.7| 2 20.2 | 233 30.6 
142 9.2| 2 22.0 | 234 37.5 






Apr 141 35.8] 2 23.8 | 235 44.3 
I4Il 2.4| 2 25.5 | 236 51.2 
140 29.1 | 2 27.3 | 237 58.0 
May 10 139 55-7| 2 29.0 | 239 4.8 
139 22.4| 2 30.7 | 240 11.7 





138 49.0] 2 32.4 | 241 18.5 
June 9 138 15.7| 2 34.1 | 242 25.4 
137 42.4] 2 35.8 | 243 32.2 
137 9-2} 2 37-4 | 244 39.0 
July 9 136 35.9| 2 39.0 | 245 45.9 






136 2.6] 2 40.7 | 246 52.7 
135 29.4| 2 42.3 | 247 59.6 
Aug. 8 134 56.2} 2 43.9 | 249 6.4 
134 23.0] 2 45.4 | 250 13.3 
133 49.8| 2 47.0 | 251 20.1 







Sept. 7 133 16.6| 2 48.5 | 252 26.9 
132 43.4] 2 50.1 | 253 33.8 
132 10.2] 2 51.6 | 254 40.6 
Oct. 131 37.1 | 2 53.1 | 255 47.5 
131 4.0] 2 54.5 | 256 54.3 










130 30.9] 2 56.0 | 258 1.2 

Nov. 6 129 57.8; 2 57.4 1259 8.0 
129 24.7| 2 58.9 | 260 14.8 

128 51.6} 3 0.3 | 261 21.7 

Dec. 6 128 18.6] 3 1.7 | 262 28.5 
127 45.6| 3 3.0 | 263 35.4 

6 |12712.6;, 3 4.4 | 264 42.2 

36 30.3 | 126 39.6] 3 5.7 | 265 49.1 
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Longitude of Longiide 


329 5-9 
328 34.1 
328 2.4 
327 30.6 
326 58.8 


326 27.1 
325 55-3 
325 23-5 
324 51.7 
324 20.0 


323 48.2 
323 16.4 
322 44.6 
322 12.9 
321 41.1 


321 9.3 
320 37.6 
320 5.8 
319 34.0 
319 2.2 


318 30.5 
317 58.7 
317 26.9 
316 55.2 
316 23.4 


315 51.6 
315 19.8 
314 48.1 
314 16.3 
313 44-5 


313 12.7 
312 41.0 
312 9.2 
311 37-4 
311 5.7 


310 33.9 
310 2.1 


399 30.3 


Cc 


Moon’s 
Mean 


Longitude. Dave pas 


gO 44.9 
222 30.8 


354 16.6 
126 2.4 


257 48.3 


29 34-1 
161 20.0 


293 5.8 
64 51.6 


196 37.5 


328 23.3 
100 9.1 
231 55.0 

3 40.8 
135 26.7 


267 12.5 
38 58.3 
170 44.2 
302 30.0 
7415.9 


206 1.7 


337 47-5 
109 33-4 
241 19.2 

13 5.0 


144 50.9 
276 36.7 

48 22.6 
180 8.4 


311 54.2 


83 40.1 
215 25.9 
347 11.7 
118 57.6 


250 43.4 


22 29.3 
154 15.1 
286 0.9 


Mean 


o.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 


0.9 
1.0 


2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 


9.0 
10.0 





00 ON AN &W DN 


bad 


b@ 4 
I2 
13 
14 
15 


17 
18 


19 
20 


21 


23 | 





4 





Motions | 
Moca 


I 1g 
2 38, 
3 575 
5 16, 
6 35, 
7 
Q I}- 
10 32 
II a 
13 10. 
26 21. 
39 31, 
52 42. 
65 = 
79 3-1 
92 144 
105 244 
118 35 
131 ‘a 
° #4 

1 § 
1 384 
2 11, 
2 44.| 
3.174 
3 50. 
4 33! 
4 56. 
5 304 
6 2.; 
6 35.4 
7 8 
7 41.1 
8 14.1 
8 47. 
9 20.¢ 
9 52.4 
to 25.4 
ro 58.4 
II 31.4 
I2 4.) 
12 37.¢ 








JON’S LIBRATION. SUN’S ABERRATION AND PARALLAX. 213 


JZUANT THES REQUIRED IN COMPUTING SUN’S ABERRATION AND HORI- 





E MOON’S LIBRATION. ZONTAL PARALLAX. 
ARGUMENT, ((2—A), or (QQ—A—180°). For GREENWICH MEAN Noon. 
,—A 7 ri B Q—A Date. Aberration. | Hor. Par. 
@ ’ e c e gts. o on 
° 9.0 37 o 0.0 180 Jan. o — 20.81 8.95 
2 0.0 37 Oo 3.2 178 Io 20.81 8.95 
4 o.I 37 Oo 6.4 176 20 20.80 8.94 
6 o.1 38 ° 9.6 174 30 20.77 8.93 
$s 0.2 38 © 12.8 172 Feb. 9 20.74 8.92 
10 o.2 38 © 16.0 170 19 — 20.70 8.90 
12 0.3 38 © 19.2 168 Mar. I 20.65 8.88 
14 0.3 38 © 22.3 166 II 20.60 8.86 
16 0.3 39 © 25.4 164 21 20.54 8.83 
18 0.4 39 © 28.5 162 31 20.48 8.81 
20 0.4 40 © 31.5 160 Apr. 10 — 20.42 8.78 
22 0.4 40 © 34.5 158 20 20.36 8.76 
24 0.5 4! © 37-5 156 . 30 20.31 8.73 
26 ©.5 42 © 40.4 154 Mgy 10 20.26 8.71 
28 0.5 42 © 43-2 152 20 20.22 8.69 
30 0.5 43 © 46.1 150 30 — 20.18 8.68 
32 0.6 44 © 48.8 148 June 9 20.16 8.67 
34 0.6 45 © 51.5 146 19 20.14 8.66 
36 0.6 46 © 54.1 144 29 20.13 8.66 
38 0.6 47 © 56.7 142 July 9 20.13 8.66 
40 0.6 49 © 59.2 ¥40 19 —20.14 8.66 
42 0.6 50 r 1.6 138 29 20.16 8.67 
44 0.6 52 I 4.0 136 Aug. 8 20.18 8.68 
46 0.6 I 6.3 134 18 20.22 8.69 
48 0.6 56 r 8.5 132 28 20.26 8.71 
50 0.6 58 I 10.6 130 Sept. 7 — 20.31 8.73 
52 0.6 61 I 12.6 128 17 20.36 8.76 
54 0.6 64 I 14.5 126 27 20.42 8.78 
56 0.6 67 x 16.4 124 Oct. 7 20.48 8.81 
58 0.6 70 1 18.1 122 17 20.54 8.83 
60 0.5 75 r 19.8 120 27 — 20.59 8.86 
62 0.5 80 I 21.3 118 Nov. 6 20.65 8.88 
64 0.5 85 1 22.8 116 16 20.70 8.90 
66 0.5 92 I 24.1 114 26 20.74 8.92 
68 0.4 TOO I 25.4 112 Dec. 6 20.77 8.93 
70 0.4 109 1 26.5 Ito 16 — 20.79 8.94 
72 0.4 121 I 27.6 108 26 20.81 8.95 
14 0.3 135 1 28.5 106 36 —20.81 8.95 
76 0.3 154 I 209.4 104 
78 0.3 180 I 30.1 102 
8 0.2 215 I 30.7 100 
82 0.2 268 I 31.2 98 
84 o.1 357 I 31.6 96 
86 0.1 535 I 31.9 94 Sun's Mean Equatorial Horizontal 
&§ 0.0 1070 | I 32.0 92 Parallax. 
go 0.0 0 I 32.1 go 


8’ 80; log=o0.94448. 
us has the sign of tan (A— 

A has the sign of cos (Q — 

B has the sign of sin (Q)—A 
See formule, page xi. 
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214 PRECESSION AND OBLIQUITY, 1915. 


(CONSTANTS OF PARIS CONFERENCE.) 
FOR GREENWICH MEAN NOON. 










Nutation. | 
sion in —_—z- -’-'- "| Obliquity 
Date. tude a’ ¢ ea ow Ecliptic. 


In In 
from Longi- | In R. A.|Obliqui- |(Vewcomd. 
° tude. ty. 

















ida Ld 8 on 
Jan. 0 |— 0.13 |/+ 9.07 |+0.554 | +7.33 
5 |+ 0.56] 9.35] 0.572] 7-35 | 8.57 
1o| 1.25| 9.62] 0.588] 7.38 | 8.60 
15| 1.94{ 9.86! 0.603] 7.43 8.64 
20| 2.62] 10.07] 0.616| 7.48 8.69 


July 4 


+25.32 |+11.51 |+0.704 | +6.48 747 
9| 26.01 | 11.75 | 0.719 | 6.50 7-49 
14| 26.70] 11.96 | 0.732] 6.52 7-§0 
19} 27.39 | 12.15] 0.743 | 6.56 7-53 
24! 28.08] 12.32] 0.753 | 6.60 7-87 


29 |+28.76 |+12.45 |+0.762 | +6.65 7-61 
Aug. 3] 29.45 | 12.55 | 0.768] 6.7z 7-66 
8) 30.14 | 12.62] 0.772] 6.78 7-73 
13| 30.83 | 12.65 | 0.774 | 6.84 7.78 
18 | 31.52 | 12.65] 0.774 | 6.90 7-83 


23 |+32.20 |+12.62 |+0.772 | +6.96 7.88 
28| 32.89 | 12.56; 0.768| 7.02 7-93 
Sept. 2| 33.58] 12.46 | 0.762 | 7.04 7-96 
7| 34-27 | 12.35 | 0.755] 7-07 | 7-98 
12] 34.95 | 12.22 | 0.747] 7.08 7-99 


25 |+ 3.31 |+10.25 |+0.627 | +7.54 | 8.74 
30| 4.00] 10.40| 0.636} 7.62 8.81 
Feb. 4| 4.69| 10.49] 0.642| 7.70) 8.88 
9| §-38] 10.55} 0.645] 7-77 | 8.95 
14| 6.06] 10.57] 0.646} 7.84 9.01 





19 |+ 6.75 |+10.55 |+0.645 | +7.91 | 9.07 
24] 7-44] 10.50] 0.642 / 7.97 9.13 
Mar. 1{ 8.13} 10.41 | 0.637 | 8.02 9.17 
6| 8.82] 10.30] 0.630] 8.04 9-19 
Ir| 9.§0| 10.17 | 0.622] 8.06 9.21 


17 |+35-64 |+12.07 |+0.738 | +7.08 7-98 
22} 36.33] 11.90 | 0.729 | 7.06 7-95 
27 | 37-02] 11.75 | 0.719] 7-03 7-92 
Oct. 2! 37.71 | 11.59 | 0.709 | 6.98 7.86 
7| 38.39 | 11.44 | 0.700] 6.92 7.79 


16 |+10.19 |+10.04 |+0.613 | +8.06 9-19 
ar| 10.88| 9.88 | 0.604| 8.05 9-17 
26] I1.57| 9.72] 0.595 | 8.02 9.14 
31 | 12.25 | 9-58 | 0.586] 7.98 9.10 
Apr. 5] 12.94} 9.45 | 0.578| 7-91 9.02 


12 |+39.08 |+11.31 |+0.692 | +6.84 7-71 
17 | 39-77 | 11.21 | 0.6861 6.75 5.61 
22| 40.46] 11.12 | 0.681 | 6.64 7.50 
27| 41.15 | 11.08 | 0.678 | 6.53 7.38 
Nov. 1| 41.83 | 11.06 | 0.677 | 6.41 7.25 


10 |+13.63 |+ 9.34 |+0.571 | +7.84 8.94 
15| 14.32] 9.24] 0.566} 7.74 8.84 
20] 15.01} 9.18| 0.562] 7.65 8.74 
25| 15.69] 9.14] 0.560] 7.54 8.62 
30] 16.38) 9.14/ 0.559] 7-43 8.50 


6 |+42.52 |+11.09 |+0.678 | +6.28 7.12 
Ir] 43.21] 11.15 | 0.682| 6.16 6.98 
16| 43.90 | 11.26 | 0.689] 6.03 6.85 
21] 44.58! 11.40| 0.698| 5.91 6.92 
26] 45.27] 11.59] 0.709] 5.80 6.61 


May 5 /+17.07 |+ 9.17 |+0.561 | +7.31 8.38 
10o| 17.76| 9.24] 0.565} 7.19 8.26 
15| 18.45| 9.34] 0.571 | 7.08 8.13 
20! 19.13] 9.47| 0.579] 6.97 8.02 
25| 19.82] 9.63| 0.589] 6.87 7.91 


30 |+20.51 |+ 9.82 |+0.601 | +6.78 7.82 
June 4| 21.20} 10.03 | 0.614 | 6.69 7.72 
9| 21.88| 10.26] 0.628} 6.63 7.65 


14| 22.57 | 10.50] 0.643 | 6.57 7.59 
19 | 23.26] 10.76] 0.658} 6.52 7.53 


Dec. 1 |+45.96 |+11.79 |+0.722 | +5.69 6.50 
6} 46.65 | 12.03 | 0.736| 5.60 6.40 
Il | 47-34| 12.29 | 0.752] 5.52 6.31 
16| 48.02 | 12.57 | 0.769} 5.46] 6.24 
21| 48.71 | 12.86) 0.786| 5.41 6.19 


26 |+49.40 |+13.15 |+0.804 | +5.39 | 6.16 
31 | 50.09 | 13.43} 0.822] 5.38 | 6.14 
36 |+50.77 |+13.71 |+0.839 | +5.39 | 6.15 


24 |+23.95 |+1z.02 |+0.673 | +0\49 | 7.49 

29} 24.64] 11.27 | 0.689] 6.48 7.48 
July 4 |+25.32 |+11.51 |+0.704 | +6.48 | 7.47 
Precession for 1915.0. . 50.2597 log=1.70122 
Precession ina Solarday . 0.13761 log=9.13865 
Precession in a Sidereal day 0.13723 log=9.13745 
The short period terms of the Nutation are given 

for Washington midnight on pp. 231-232. 





Mean Obliquity, r915.0. on 
Newcomb. . . . . . . «© ~ 23 27 1.23 
Hansen . . . 1 1 ww ee 23-27 1.00 
Le Verrier . . 2. 1. «© we © 23 27 0.89, 
Peters . . 2. 2 1 6 2 ee e 23:27 0.78 
{Eph rs] ‘ 





PART IL. 





ASTRONOMICAL EPHEMERIS FOR THE 
MERIDIAN OF WASHINGTON. 
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216 FORMULA FOR THE REDUCTION OF STARS, 1915. 


The constants of precession, nutation and aberration adopted by the Conf 
ence Internationale des Etoiles Fondamentales which met in Paris in May, 1896, 
given on page xiv, and together with the notation of BESSEL are used in the 


mulze which follow. 
BESSELIAN STAR-NUMBERS. 


Terms of Long Period. Terms of Short Period. 
A=r— 0.342 20 sin Q —0.004 05 sin 2 ( 
+ 0.004 15 sin 2 QQ +0.000 23 sin (C +I’) 
— 0.025 26 sin2 L +o.001 34 sin (C —I°’) 
+ 0.002 51 sin (L—TI) —0.000 68 sin (2€ —Q) 
— 0.000 99:sin (3 L—TI) —0.000 §2 sin (3( —I’) 
+ 0.000 42 sin (L+TI) -+0.000 30 sin (C —2 L477) 
+ 0.000 25 sin (2 L—§) +0.000 12 sin 2 (C —L) 
B= — 9.210 cos Q —0.088 cos 2(€ 
+ 0.090 cos 2 £2 —0.018 cos (2€ —§2) 
— 0.552 cos 2 L, —o.o11 cos (3¢ —F’) 
— 0.022 cos (3 L-T) +0.005 cos (€ +I’) 


+ 0.009 cos (L-+I) 
+ 0.007 cos (2 L—Q) 
C= —20.4700 cos @ cos () 
D= —20.4700 sin ©) 
E= — 0.0417 sin QQ-++0’’.0005 sin 2 $3 —0’’.0031 sin 2 L, 


BEsSEL’s Star-Constants. 
a=3'.072 62+-1°.336 38 sin a, tan 6, a’ =20''.0455 Cos @, 
b=7;, cos @, tan 6, = —sin a, 
c=ys5 cos a, sec 6, c’=tan @ cos 6,—sin @, sin 6, 
d=, sin a, sec 6, d’=cos a, sin 6, 


Formule for Reduction to Apparent Position. 


*a=a,+rut+Aa+Bb+Cc+Dd+;E (in time) 
6=6 + ry! +Aa’+Bb’ +Ce’ +Dd’ (in arc) 


INDEPENDENT STAR-NUMBERS. 


StS’ =+46".0892 A+E (in arc) =3°.072 62 A+y, E (in time) 
f’'=— 0°.0124 sin 2( +0*.0041 sin (( —I’)+0*.0007 sin (€ +I’) | 
— o*.0021 sin (2€ —§2) —o*.0016 sin (3¢€ —I”) 
+ o*.0009 sin (C —2 L4+J°’) +0°.0004 sin 2 (C —L) 
gsinG=B hsin H=C +=C tan @ 
g cos G=20'.0455 A hcos H=D 


Formule for Reduction to Apparent Position. 


ta=a,t/t/t+rutys g sin (G+a,) tan 6,+y75 hk sin (H+a,) sec S, (in time) 
6=6,+rp’+g cos (G+a,)+h cos (H+a,) sin 6,+4 cos 6, (in arc) 
In the above formule, 
Tt denotes the time reckoned in units of one year, from the beginning of the 
Besselian fictitious year (1915, January o*.732, Washington mean time), 
@, 6, the star’s mean R. A. and Decl. at the beginning of the fictitious year, 
a, 6, the star’s‘apparent right ascension and declination at the time 1, 
éM, ’, the annual proper motion in nght ascension and declination, 


©, the Sun’s true longitude, a, the obliquity of the ecliptic, 

L, the Sun’s mean longitude, I’, the long. of the Sun’s perigee, 

$3, the longitude of the Moon’s r , the long. of the Moon’s perigee, | 
ascending node, C€ , the Moon’s mean longitude. 


* See page 217 for statement concerning the use of these formule. 
[Eph 15] 








FORMULE FOR THE REDUCTION OF STARS, 1915. = 217 


The independent star-numbers are more convenient than BESSEL’s, when only 
® or two apparent positions of a star are required, or when BESSEL’s star- 
istants are not known with sufficient accuracy. 

In tising the star-constants of the British Assoctation Catalogue, a, b, c, d, a’, b’, 
d’, with the star-numbers of this Ephemeris, the quantities to be computed are 
, Bd, Ca, Db, —Ac’,—Bd',—Ca’,— Db’. 

In the computation of the independent star-numbers given for Washington 
an midnight of each day of the year, on pages 222-229, the short-period terms— 
it is, the terms involving the Moon’s mean longitude—have been included.in the 
o columns headed G and Logg. The quantities fand / correspond to /’ and /”, 
pectively, as given on the page of constants in Part IV of the American Ephemeris 
‘the years rgor to 1911, inclusive, and are tabulated in the third and fourth 
lumns, respectively, giving separately the effect of the long-period and short- 
riod terms. / differs but slightly from the term —o0’’.1866 sin 2 € +0’’.0622 sin 
_—I) given on page 37 of the Procés-Verbaux of the Paris Conference, and also 
‘page 289 of the American Ephemeris and Nautical Almanac for 1900. In com- 
iting the reduction of stars from mean to apparent place, or vice versa, using the 
Jependent star-numbers, the quantity /” (which is the same for all stars) should 
omitted in using the formulz for @ on page 216, in case it is desired to make the 
duction in conformity with the decision of the Paris Conference with reference 
this matter. See page of Procés-Verbaux above cited. 

In the computation of the Besselian star-numbers, pages 218-221, all short- 
siod terms have been included, and hence in using these quantities in the reduction 
stars to apparent place by means of the formule for that purpose on page 216, /” 
ust be subtracted from the final result if it is desired, in compliance with the 
‘cision of the Paris Conference, to omit that quantity. 

In computing the ephemerides of the circumpolar stars in this volume, all 
lort-period terms have been included, excepting the quantity /” above mentioned, 
hich has been omitted. 

In the computation of the ephemerides of the ten-day stars, no short-period 
sms have been included. These terms attain two maxima and two minima 
uring the tropical month. At maximum and minimum they may amount in 
ght ascension to +0*.008 tan d, and in declination to +0”.13. For computing 
xe effect of these terms for the correction of the positions of stars interpolated 
‘om the ten-day ephemerides, the following formulz may be used, in which Ja@ 
nd 4¢5 denote the effect of the short-period terms in right ascension and decli- 
ation, respectively, and 6’ and 0’’@, the sum of the short-period terms of the 
utation in longitude and obliquity: 

4a=D' ya 6"$+ Daa 0" @ 
46= Dyd 6"$+D,,6 0" 


The values of 6’ and of 0’’'@ for Washington mean midnight are given for 
ach day of the year on pages 231-232, and have been computed as follows: 
0" = 507.37 A, 6" w= —B, 


n which A, and B, are the sums of the short-period terms given in the expressions 
or A and B on page 216. 
The quantities D’ya, Dya, Dy 6, and D,,6 are given for each ten-day star on 
pages 287-486, and have been computed by means of the following formule: 
D'ya=7s sin @ tan 6 sin @ Do*= — 7s Cos @ tan 6 
DyS=cos & sin @ Deo=sin a 


The complete derivative of the right ascension with reference to ? is 
Dya= zz (cos w+sin @ tan 6 sin @) 


and the omission of the term 75 cos w is made in accordance with the above- 
mentioned decision of the Paris Confererice with reference to the quantity /”. 
fEoh rel . a>, 
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BESSELIAN STAR-NUMBERS, 1915. 
MIDNIGHT. 


Log A. 


+9.25629 
9.26940 
9.28096 
9.29041 
9-29758 
+9.30272 
9.30651 
9.30999 
9.31440 
9.32069 
+9.32927 
9.33991 
9.35182 
9.36391 
9-37501 
+9.38430 
9-39144 
9.39653 
9.40005 
9.40266 
+9.40504 
9.40783 
9.41150 
9.41627 
9.42215 
+9.42Q901 
9-43659 
9.44444 
9.45211 
9-45909 


FOR WASHINGTON MEAN 


Log B. 


—0.8594 
0.8608 


0.8632 
0.8662 
0.8692 
—0.8716 
0.8728 
0.8726 
0.87131 
0.8687 


-0.8660 
0.8639 
0.8629 
0.8635 
0.8656 


—0.8687 
0.8723 
0.8756 
0.8781 


0.8796 


-—0.8798 
0.8793 
0.8780 
0.8764 
0.8749 


0.8739 
0.8736 
0.8743 
0.8761 
0.8788 


+9.46488 |-o.8822 


9.46922 
9.47214 
9-47395 
9-47529 
+9.47697 
9.47969 
9.48391 
9.48972 
9.49673 
+9.50423 
9.51135 
9.51739 
9.52199 
9.52509 
+9.52691 
+9.52795 


0.8857 
0.8888 
0.8909 
0.8917 
—o.8911 


0.8895 
0.8873 


0.8854 
0.8844 
—0.8848 
0.8866 
0.8895 
0.8931 
0.8965 
-0.8993 


—0.9012 


Log C. 


0. 50104 
0.54388 
0.58276 
0.61831 
0.65104 


—0.68135 


0.70956 
0.73591 
0.76063 
0.78390 
—0.80583 
0.82659 
0.84627 
0.86496 
0.88275 


—0.89970 
0.91589 
0.93135 
0.94615 
0.96032 

0.97392 
0.98696 
0.99948 
1.01152 
1.02310 


1.03424 
1.04496 
1.05529 
1.06525 
1.07484 


—1.08409 
1.09301 
1.10162 
1.10992 
1.11793 

—1.125066 
1.13312 
1.14032 
1.14727 

1.15397 

—1.16043 

1.16667 

1.17268 

1.17847 

1.18405 

~—1.18943 

~-1.19460 


Loe D. | (ia. Bir) 

+1.30484 | Feb. 15 |+9.52795 
1.30345 16 | 9.52862 
T.30191 17 | 9-52953 
1.30023 18 | 9.53104 
1.29841 f . 19] 9-53335 
+1.29644 | (10.0) 20 | +9.53653 
1.20452 21} 9.54050 
1.29206 22] 9.54512 
1.28964 23 | 9-55015 
1.28708 24] 9-55521 
+1.28436 25 |+9.55991 
1.28148 26| 9.56380 
1.27845 27} 9.56672 
1.27525 28} 9.56853 
1.27190 | Mar. 11] 9.56939 
+1.26838 2 |+9.56974 
1.26469 3] 9-570F5 
1.26084 4| 9.57122 
1.25081 5 | 9-57344 
1.25261 h 6! 9.57699 
+1.24823 1 (11.0) 7 |+9.58164 
1.24366 8| 9.58694 
1.23891 9} 9-59217 
1.23398 10} 9.59679 
1.22884 Ir | 9.60029 
+1.22351 12 | +9.60257 
1.21798 13 | 9.60370 
1.21224 14 | 9.60404 
1.20628 15 | 9.60408 
1.20011 16 | 9.60419 
+1.19371 17 | +9.60473 
1.18708 18 | 9.60599 
1.18021 19 | 9.60801 
1.17309 20 | 9.61076 
1.16572 nh 2? 9-61413 
+1.15808 | (12.0) 22 |+9.61791 
1.15017 23| 9.62183 
1.14197 24 | 9.62556 
1.13349 25| 9.62885 
1.12469 26| 9.63134 
+1.11558 27 |+9.63297 
1.10614 28| 9.63377 
1.09635 29 | 9.63400 
1.08621 30 | 9.63421 
1.07569 31 | 9.63487 
+1.06477 | Apr. 1 |+9.63644 
+1.05343 2 |+9.63917 
E=-+0"'.oz™ +0°.002 


{Eph 1s] 





—0.9012 
0.9019 
0.9015 
0.9004 
0.8989 


0.8973 
0.8961 
0.8954 
0.8956 
0.8968 


—0.8988 
0.9016 
0.9046 
0.9074 
0.9093 

—O.gI0I 


0.9095 
0.9078 
0.9053 
0.9028 
0.9009 
0.goo2 
0.9009 
0.9028 
0.9054 
—0.9082 
0.9104 
0.9118 
0.9121 
0.9113 
—0.9096 
0.9074 
0.9050 
0.9028 
0.goII 
—0.QOor 
©.Qoor 
0.9009 
0.9026 
0.9046 
-0.9065 
0.9079 
0.9081 
0.9070 
0.9047 
—0.9014 
0.8979 


¥.19460 
1.19958 
1.20436 
1.20896 
1.21337 


—1.21761 
1.22367 
1.22555 
1.22927 
1.23282 


—-1.23620 
1.23943 
1.24250 
1.24541 
1.24817 


—1.25078 
1.25324 
1.25555 
1.25772 
1.25974 

—1.26162 
1.26337 
1.26497 
1.26643 
1.26776 


—1.26895 


1.27000 
1.27092 
1.27171 
1.27237 

—1.27289 
1.27328 
1.27354 
1.27367 
1.27366 


—1.27353 
1.27327 
1.27287 
1.27235 
1.27170 

-1.27092 
1.27000 
1.26896 
1.26778 
1.26648 


—1.26504 
—1.26346 





+0.09198 
9.94498 
9.72102 
+9.23343 
—9.26374 


9.73076 
9.95038 
0.09537 
0.20372 
0.29020 

—0. 36214 
0.42369 | 
0.47745 | 
0. §2513 | 
0.56796 

~0.60679 

-0.64231 








* Day. 
. Hr.) 


BESSELIAN STAR-NUMBERS, 1915. 
FOR WASHINGTON MEAN 


Log A. 





0) 


b 


1.0) 22 


ay 


h 


I | +9-63644 
2] 9-63917 
3 | 9-64296 
4| 9-64744 
5 | 9-65216 
6 |+9.65644 
71 9-65993 
8] 9.66233 
9| 9-66368 
10 | 9.66428 
Ir |+9.66445 
I2 | 9.66467 
13 | 9-66520 
14] 9-66632 
ISs| 9.66817 
16 |+9.67066 
17 | 9-97373 
18 | 9.67728 
19 | 9.68097 
20 | 9.68462 
21 | +9.68793 
9 -69066 
23 | 9-69263 
24 | 9.69392 
25 | 9-69467 
26 |+9.69529 
27 | 9-69614 
a8 | 9.69772 
29 | 9.70029 
30 | 9.70386 
i |+9.70821 
2] 9-71288 
3| 9-71736 
4} 9.72127 

5 | 9-72423 
6 |+9.72626 


6.0) 7] 9.72750 


8| 9.72828 
9| 9-72893 
10] 9.72981 
IT | +9-73117 
12 | 9-73312 
13| 9-7357° 
14] 9-73879 
15 | 9-7423° 
16 |+9.74601 
17 1+9-7497° 


Log B. 


_—e 


—0.9014 
0.8979 
0.8947 
0.8926 
0.8919 

—0.8924 
0.8940 
0.8959 
0.8975 
0.8984 

—0.8981 
0.8966 
0.8942 
0.8911 
0.8878 


—0.8845 
0.8816 
0.8796 


0.8784 
0.8782 


—0.8788 
0.8801 
0.8815 
0.8824 
0.8824 


—0.8810 
0.8782 
0.8744 
0.8700 
0.8658 


—0.8626 
0.8607 
0.8603 
0.8612 
0.8628 

—0.8643 
0.8651 
0.8648 
0.8633 
0.8607 

-0.8572 
0.8533 
0.8495 
0.8460 
0.8434 

—0.8417 

0.8411 


Log. | Lee D. oa ey 

-1.26504 '-0.60679 | May 17 
1.26346 | 0.64231 18 

1.26176 | 0.67500 19 

1.25992 | 0.70526 20 

1.25794 | 9-73343 n 2 

~1.25583 |-0.75974 | (16.0) 22 
1.25358 | 0.78441 23 

1.25118 | 0.80764 24 

1.24865 | 0.82954 25 

1.24598 | 0.85026 26 

—1.24317 |—0.86991 27 
1.24021 | 0.88857 28 

1.23710 | 0.90634 a9 

1.23384 | 0.92327 30 

1.23044 | 9.93944 31 

—1.22688 |-0.95489 | June 1 
1.22316 | 0.96969 2 

1.21929 | 0.98386 3 

1.21526 | 0.99746 4 

1.21107 | 1.01051 n 5 

-1.20671 |-1.02306 | (17.0) 6 
1.20218 | 1.03512 7 

1.19748 | 1.04672 8 

1.19261 | 1.05790 9 

1.18756 | 1.06866 10 

—1.18232 |-1.07904 II 
1.17690 | 1.08905 12 

1.17128 | 1.09870 13 

1.16547 | 1.10802 14 

1.15945 | 1.11701 15 

—1.1§323 |-1.12570 16 
1.14679 | 1.13409 17 

¥.14013 | 1.14220 18 

1.13325 | 1.15003 19 

1.12613 | 1.15760 20 

—1.11877 |-1.16491 h 21 
1.11516 | 1.17198 J (18.0) 22 

1.10329 | 1.17881 23 

1.09516 | 1.18541 24 

1.08674 | 1.19179 25 

—1.07804 |-1.19795 26 
1.06904 | 1.20390 27 

1.05972 | 1.20964 28 

1.05008 | 1.21519 29 

1.04010 | 1.22054 30 
—1.02976 |-1.22571 | July 1 
—1.01905 |—1.23069 2 
B= +0"'.ca= +0%.002 


(Eph xs} 


MIDNIGHT. 





+9.74970 
9-75318 
9-75618 
9.75858 
9-76038 


+9.76163 
9.76265 
9-76374 
9-76535 
9-76777 
+9.77106 
9-77511 
9-77960 
9.78409 
9.78816 
+9.79148 
9-79399 
9-79574 
9.79696 
9:79795 
+9-79904 
9.80045 
9.80233 
9.80474 
9.80759 
+9.81083 
9.81430 
9.81778 
9.82113 
9.82412 


+9.82659 
9.82851 
9.82994 
9.83100 
9.83207 
+9.83341 
9-83535 
9.83805 
9.84144 
9.84532 
+9.84934 
9.85312 
9.85636 


Log B. 


—0.8411 
0.8415 
0.8427 
0.8442 
0.8454 

—0.8458 
0.8449 
0.8426 
0.8390 
0.8345 

—0.8301 
0.8263 
0.8241 
0.8236 
0.8246 

—0.8266 
0.8288 
0.8304 
0.8311 
0.8304 

—0.8284 
0.8255 
0.8220 
0.8185 
0.8153 


—0.8129 
0.8115 
0.8113 
0.8122 
0.8140 


—0.8164 
0.8187 
0.8203 
0.8207 
0.8197 


-0.8171 
0.8136 
0.8098 
0.8066 
0.8046 

-—0.8045 
0.8061 
0.8089 
0.8122 
0.8153 


0.8173 
—o.8181 


Log C. 


—I.01905 
1.00794 
0.99643 
0.98448 
0.97207 

-0.95918 
0:94577 
0.93182 
0.91728 
0.90212 

—0.88629 
0.86974 
0.85242 
0.83426 
0.81518 


-0.79510 
0.77392 
0-75154 
0.72781 
0.70259 

-0.67569 
0.64689 
0.61592 
0.§8245 
0.54606 

—0. 50621 
0.46220 
0.41311 
0.35762 
0.29387 

—0.21900 
0.12834 
0.01351 
9.85681 
9.60912 

-8.97280 

+9.33976 
9.72521 
9.92604 
0.06273 

+0.16645 
0.2 5000 
0.31994 
0.38005 
0.43274 


+0.47963 
+0.52183 
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Log D. 


—1.23069 
1.23549 
1.24011 
1.24456 
1.24884 


—1.25§296 
1.25692 
1.26072 
1.26436 
1.26785 

1.27119 
1.27438 
1.27743 
1.28034 
1.28310 


—-1.28573 
1.28821 
1.29057 
1.29279 
1.29488 


—1.29683 
1.29866 
1.30036 
1.30193 
1.30337 

-1.30469 
1.30588 
1.30695 
1.30790 
1.30872 

1.30943 
1.3100 
1.31046 
1.31080 
1.31102 


—I.3I1II 
1.31109 
1.31095 
1.31068 
1.31030 


—1-30979 
1.30916 
1.30842 
1.30755 
1.30655 

1.30544 

-1.30420 
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BESSELIAN STAR-NUMBERS, 1915. 
FOR WASHINGTON MEAN MIDNIGHT. 


Log A. 


+9.86196 
9.86292 
9.86385 
9.86500 
9.86650 


+9.86847 


9.87080 
9.87348 
9.87637 
9.87934 
+9.88220 
9.88483 
9.88703 
9.8887 5 
9.88999 
+9.89088 
9.89162 
9.89247 
9-89375 
9.89565 
+9.89818 
9.90120 
9.90448 
9.90764 
Q-QIO4I 
+9.91262 
9-91417 
9.91520 
9-91588 
9-91644 
+9.91713 
9.91810 
9.91942 
9.92 112 
9.92313 
+9.92535 
9.92767 
9-92996 
9.93207 
9.93384 
+9.93521 
9.93614 
9.93670 
9-93707 
9-93746 
+9.93811 
+9.93928 


Log B. 


—0.8173 
0.8181 
0.8175 
0.8157 
0.8133 


—0.8107 
0.8083 
0.8067 
0.8060 
0.8064 

—0.8081 
0.8107 
0.8139 
0.8173 
0.8201 


—0.8219 
0.8222 
0.8212 


0.8189 
0.8160 


—0.8134 
0.8120 
0.8121 
0.8139 
0.8172 


—0.8212 
0.8252 
0.8282 
0.8301 
0.8306 


-0.8299 
0.8283 
0.8264 
0.8246 
0.8233 


—0.8229 
0.8236 
0.8253 
0.8280 
0.8313 

—0.8349 
0.8382 
0.8406 
0.8417 
0.8414 


—0.8397 
—0.8373 


Log C. 


+0.47963 
0.52183 
0.56018 


0.59531 
0.62770 


+0.65774 
0.68572 
0.71189 
0.73047 
0.75961 
+0.78147 
0.80217 
0.82182 
0.84050 
0.85830 
+0.87528 
0.89150 
0.90703 
0.92190 
0.93617 
+0.94986 
0.96302 
0.97568 
0.98787 
0.99960 
+I.01092 
1.02183 
1.03235 
1.04252 
1.05233 
+1.06182 
1.07098 
1.07984 
1.08841 
1.09669 
+1 10470 
1.11246 
1.11995 
1.12721 
1.13423 
+1.14102 
1.14758 
1.15393 
1.16007 
1.16601 


+1.17175 
+1.17729 





—1.30544 | Aug. 16 
1.30420 17 
1.30284 18 
1.30135 19 
1.29074 20 
~1.29800 h 21 
1.29613 | (232.0) 22 
1.29414 23 
1.29201 24 
1.28975 25 
~—1.28736 26 
1.28483 27 
%.28217 28 
1.27937 29 
1.27643 30 
1.27335 3t 
1.27012 | Sept. 1 
1.26675 2 
1.26324 3 
1.25957 4 
1.25574 h 5 
1.25177 | (28.0) 6 
1.24763 7 
1.24333 8 
1.23887 9 
1.23423 10 
1.22943 II 
1.22444 12 
1.21928 13 
1.21393 14 
~—1.20839 15 
1.20265 16 
1.19671 17 
1.19056 18 
1.18420 19 
—1.17762 h 20 
1.17081 | (0.0) 21 
1.16377 22 
1.15648 23 
1.14895 24 
1.14115 25 
1.13309 26 
1.12475 27 
1.11611 28 
1.10717 29 
—1.09792 3° 
-1.08834 | Oct. 1 
E=+0''.03™ +0%.002 


[Eph 15] 


Log A. 


+9.93928 
9.94098 
9.94320 
9-94570 
9.94828 
+9.95057 
9-95237 
9-95359 
9-95432 
9-95466 
+9.95484 
9.95508 
9-95555 
9-95634 
9-95748 
+9.95892 
9.96059 
9.96238 
9.96418 
9.96584 
+9.96728 
9-96838 
9.96908 
9.96945 
9-96957 


+9.97551 
9.97764 
9.97964 
9.98128 
9.98236 
+9.98295 
9.98316 
9-98315 
9.98316 
9-98337 
+9.98388 
9.98474 
9.98592 
9.98732 
9.98889 
+9.99048 
+9.99202 


Log B. 


—0.8373 
0.8349 
0.8332 
0.8329 
0.8342 


—0.8369 
0.8406 
0.8444 
0.8477 
0.8498 

—0.8505 
0.8500 
0.8485 
0.8464 
0.8444 


0.8427 
0.8418 
0.8417 
0.8427 
0.8446 


—0.8472 
0.8501 
0.8529 
0.8550 
0.8559 

0.8555 
0.8537 
0.8509 
0.8478 
0.8451 


—0.8436 
0.8436 
0.8451 
0.8477 
0.8506 


0.8533 
0.8549 
0.8552 
0.8542 
0.8520 


0.8492 
0.8461 
0.8433 
0.8411 
0.8398 


—0.8395 
—0.8401 


Log C. 


¥1.17729 
1.18265 
1.18782 
1.19281 
1.19762 


+1.20226 
1.20673 


1.24104 , 
1.24518 © 


1.24917 


+1.22300 
1.22667 
1.23019 
1.23357 
1.23679 
+1.23988 
1.24282 
1.24561 
1.24827 
1.25079 


+1.25317 
1.25542 
1.25753 
1.25951 
1.26136 
+1.26308 
1.26466 
1.26611 
1.26744 
1.26864 


+1.26971 
1.27065 
1.27146 
1.27215 
1.27271 


+1.27314 
1.27345 
1.27363 
1.27368 
1.27361 
+1.27341 
1.27308 
1.27262 
1.27204 
1.27132 
+1.27048 
+1.26951 





Lor BD 


—1.088 


| 

4 

| 
OO 
ow rd 

—I.0 
¥.02 
I 


on EE on oo SE 


1.0 iv 
0.99 








ar Day. 
id. Hr.) 





2.0) 


Nov. 


13.0) 


BESSELIAN STAR-NUMBERS, 1915. 





Log A. 


I | +9.99202 
9-99334 
9-99441 
9-99514 
9-99555 
+9.99572 
9-99581 
9-99603 
9-99657 
9-99757 
+9.99909 
© .cooIrco 
0.00312 
14: 0.00514 
I§ | 0.00690 
16 | +0.00819 
17 | 0.c0gCeo 
18 | 0.00937 
19 | 0.00954 
20 | 0.00964 


21 | +0.00989 


22} 0.01042 
23 | 0.01130 
24| 0.01250 
25 | 0.01397 
26 | +0.01 560 
27. | 0.01730 
28 | 0.01898 
29 | 0.02050 
30 | 0.02178 
31 |+0.02278 

1 | 0.02348 

2 | 0-92393 

3| 0.02428 

4} 0.02470 
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5 | +0.02538 
6; 0.02647 
7] 0.02806 
8 | 0.03005 
9 | 0.03233 
Io |+0.03461 
11 | 0.03670 
12 | 0.03837 
13 | 0.03960 
14} 0.04041 


15 |+0.04089 


FOR WASHINGTON MEAN MIDNIGHT. 


Log B. | Log C. 


—o.8401 | +1.26951 
0.8415 | 1.26840 
0.8434 | 1.26717 
0.8452 | 1.26580 
0.8465 | 1.26429 
—0.8468 | +1.26265 
0.8458 | 1.26088 
0.8433 | 1.25896 
0.8397 | 1.25691 
0.8355 | 1.25471 
~0.8314 | +1,25238 
0.8283 | 1.24990 
0.8266 | 1.24727 
0.8266 | 1.24449 
0.8279 | 1.24157 
—0.8299 | +1.23849 
0.8318 | 1.23526 
0.8329 | 1.23187 
0.8326 | 1.22832 
0.8310 | 1.22460 
—0.8280 | +1.22072 
0.8241 | 1.21667 
0.8199 | 1.21245 
0.8158 | 1.20806 
0.8122 | 1.20348 
—0.8096 | +1.19872 
0.8080 | 1.19376 
0.8074 | 1.18862 
0.8078 | 1.18328 
0.8088 | 1.17773 
—0.8100 |+1.17197 
0.8109 | 1.16600 
0.8108 | 1.15981 
0.8094 | 1.15339 
0.8065 | 1.14673 
—0.8022 | +1.13983 
0.7971 | 1.13269 
0.7919 | 1.12528 
0.7874 | 1.11760 
0.7845 | 1.10965 
—0.7833 | +r.10141 
0.7838 | 1.09286 
0.7854 | 1.08401 
0.7873 | 1.07483 
0.7885 | 1.06532 
—0.7884 |+1.05545 


16 1+0.04130 !-0.7868 


+1.04521 


Log D. 


+0.45080 
0.50126 
0.54638 
0.58715 
0.62433 
+0.65847 
0.69003 
0.71934 
0.74669 
0.77231 
+0.79640 
0.81910 
0.84057 
0.86091 
0.88022 


+0.89860 
0.91611 
0.93283 
0.94881 
0.96410 
+0.97876 
0.99282 
1.00631 
1.01928 
1.03176 


+1.04376 

1.05532 

1.06646 

1.07720 

1.08755 
+1.09754 

1.10718 
.11649 
.12548 
-13416 
14255 
1.15065 
1.15847 
1.16603 
1.17333 
.18038 
1.18719 
1.19376 
1.20011 
1.20624 


—< be 


+1.21215 
+1.21784 


Solar Day. 
(Sid. Hr.) 


h 
(4.0) 


h 
(6.0) 





[| 


31 
32 


E= +0''.03= +0%.002 
{Eph rs] 


Log A. 


+0.04130 
0.04178 
0.04250 
0.04351 
0.04487 
+0.04650 
0.04828 
0.05017 
0.05205 
0.05382 


+0.05538 
0.05668 
0.05770 
0.05847 
0.05908 
+0.05970 
0.06051 
0.06166 
0.06324 
0.06525 
+0.06756 
©.07000 
0.07229 
0.07427 
0.07581 


+0.07693 
0.07773 
0.07834 
0.07896 
0.07975 
+0.08081 
0.08214 
0.08373 
0.08552 
0.08741 
+0.08929 
0.09110 
0.09270 
0.09410 
0.09522 
+0.09610 
0.09675 
0.09737 
0.09808 
0.09905 
+0.10039 
+0.10212 


Log B. 


—0.7868 
0.7836 
0.7794 
0.7746 
0.7697 

—0.7655 
0.7622 
0.7601 
0.7592 
0.7595 

~—0.7606 
0.7622 
0.7635 
0.7641 
0.7634 

—0.7612 
9.7573 
0.7524 
0.7471 
0.7424 


0.7391 
0.7379 
0.7387 
0.7409 
0.7438 

—0.7463 
0.7476 
0.7474 
0.7454 
0.7421 

—0.7380 
0.7337 
0.7301 
0.7273 
0.7259 

—0.7258 
0.7271 
0.7294 
0.7322 
0.7351 


—0.7374 
0.7385 
0.7380 
0.7360 
0.7325 

—0.7284 

—0.7247 
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Log C. Log D. 

+1.04521 | +1.21784 
1.03458 | 1.22334 

1.02354 | 1.22864 

1.01207 | 1.23374 

1.00015 | 1.23865 

+0.98774 |+1.24337 
0.97483 | 1.24792 
0.96138 | 1.25228 
0.94735 | 1.25647 
0.93270 | 1.26048 
+0.91740 |+1.26433 
0.90139 | 1.26801 
0.88462 | 1.27152 
0.86703 | 1.27488 
0.84855 | 1.27807 
+0.82910 |+1.28111 
0.80858 | 1.28399 
0.78689 | 1.28672 
0.76391 | 1.28930 
0.73949 | 1.29173 
+0.71347 | +1.29400 
0.68563 | 1.29614 
0.65574 | 1.29812 
0.62348 | 1.29996 
0.58847 | 1.30166 
+0.55024 |+1.30322 
0.50815 | 1.30463 
0.46139 | 1.30590 
0.40882 | 1.30703 
0.34882 | 1.30803 
+0.27903 | +1.30888 
0.19565 | 1.30960 
0.09217 | 1.31018 
9.95586 | 1.31062 
9.75584 | 1.31092 
+9.37345 |+1.31108 
8.98868 | I.31111 
9.63466 | 1.31100 
9.88358 | 1.31076 
0.04073 | 1.31037 
—0.15580 | +1.30985 
0.24657 | 1.30919 
0.32150 | 1.30840 
0.38528 | 1.30746 
0.44077 | 1.30638 
—0.48985 | +1.30516 
0.53382 |+1.30380 
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Solar Day. 


(Sidereal 
Hour.) 


a 
oF 
wee? 
© ON Aun & W WD FH OC 


mt 
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h 
(8.0) 


Feb. 


h 
(9.0) 


ad 





INDEPENDENT STAR-NUMBERS, 1915. 
FOR WASHINGTON MEAN MIDNIGHT. 


0.1226 [+1.023 |+0.012 
0.1253 §+1.031 |+0.007 


° ¢ 


296 33.8 
297 11.0 
297 49.7 
298 1.8 
298 15.4 
298 24.6 
298 33.1 
298 45.4 
299 5-3 
299 34-4 
300 13.1 
309 §7-5 
301 42.7 
302 23.8 
302 56.0 


303 18.5 
393 31.3 
303 38.1 
393 41.7 
303 45.8 


393 53-3 
304 5.8 
304 24.1 
304 47.6 
305 15.0 
305 44.6 
306 14.2 
306 41.1 
397 3-5 
3°97 19-7 
307 29.0 
307 32.1 
397 31-5 
397 39-3 
307 32.6 
307 41.1 
307 57-8 
308 22.3 
308 52.2 
309 23.1 
309 50.8 
310 11.5 
310 23.6 
310 27.8 
310 26.4 


310 22.5 
310 19.5 


20 41.5 
20 41.3 


e ’ 





h m 


35% 4.3| 23 24.3 


35° 7-9 
349 11.5 
348 15.0 
347 18.4 
346 21.8 
345 25.0 
344 28.2 
343 31-3 
342 34-3 


341 37.2 
340 40.0 
339 42-7 
338 45-3 
337 47-7 


336 50.1 
335 52.3 
334 54-4 
333 56.4 
332 58.3 
331 59-9 
331 1.5 
330 3.0 
329 4.3 
328 5.4 
327 6.5 
326 7.4 
325 8.1 
8.6 
g.1 
9-3 
9-4 
9.4 
9.1 
8.8 


8.2 


23 20.5 
23 16.8 
23 13.0 
23 9.2 
23 5-5 
23 «1.7 
22 57-9 
22 54.1 
22 50.3 
22 46.5 
22 42.7 
22 38.8 
22 35.0 
22 31.2 
22 27.3 
22 23.5 
22 19.6 
2215.8 
22 11.9 


22 8.0 
22 4.1 
22 0.2 
21 56.3 
2152.4 


21 48.4 
2144.5 
21 40.5 
21 36.6 
21 32.6 


21 28.6 
21 24.6 
21 20.6 
21 16.6 
21 12.6 


21 8.5 
2I 4.5 
21 0.4 
20 56.4 
20 52.3 
20 48.2 
20 44.1 
20 40.0 
20 35.9 
20 31.7 
20 27.6 
20 23.4 


Log g. 


0.90782 
0.91166 


0.91600 
0.92043 
0.92433 
0.92732 
0.92914 
0.92980 
0.92968 
0.92933 
0.92947 
0.93062 
0.93315 
0.93698 
0.94167 
0.94663 
0.95131 
0.95512 
0.95796 
9.95977 


0.96076 
0.96120 
0.96148 
0.96195 
0.96289 
0.96450 
0.96694 
0.97018 


0.97407 
0.97836 


0.98263 
0.98645 
0.98947 
0.99146 
0.99246 


0.99272 
0.99271 
0.99301 
0.99412 
0.99631 


0.99956 
1.00356 
1.00781 
1.01178 
1.01508 


1.01748 
1.01898 


*1.30000 


Log &. 8 











1.31013 ma oe 
1.30992 | 1.52 oi 
1.30969 | 1.66. o.sai 
1.30943 | 1-Boi ¢ 
1.30916 
1.30886 
1.30854 
1.30821 
1.30786 
1.30749 
1.30710 
1.30669 
1.30626 
1.30581 
T.30535 


1.30488 
1.30439 
1.30389 
1.30337 
1.30284 


1.94! ¢ | 
408-2 : 

2.22) 0.% 

2.3 | O.3% 
2.50% oO. 
2.64] o.49 
—2.77/-0. 
2.91| © 
3-04 

3-18, 0.58 
3-31, 0.8 
3-44, -0-§3 
3-57| 9-533 
3-7 O. Cm 
3-83 0.sig 
3-99, 0-58 
—4.08 —o.6f 
4.21} 0.6: 
4.33] 0.6 
4.4 0.64854 
+57 0.660%. 
—4 Gg. —0.671§ § 
4.81| 0.6822 
4-93] 0.6936 | 
5-04] 0.7025 
5.15] 0.7122 
—5.26.-0.7214 
5-37} 9-7393 
5-48] 0.7389 
5-59] 90-7473 
5-69} 0.7552 
5-79|-0.7629 
1.292324 5.89] 0.7704 
1.29167] 5.99) 0.7776 
r.2gi1o1 | 6. 0.7835 
1.29034] 6.18; 0.7913 


1.28968 


1.28902 
1.28836 


1.28772 
1.28708 
1.28645 |-6.71)-0.8267 
1.28581 j-6.79)-0.8319 


1.30230 
1.30174 
1.30117 
1.30059 


. 
7% 





1.29939 
1.29878 
1.29816 
1.29754 
1.29690 


1.29626 
1.29562 


1.29496 
1.29431 
1.29365 


1.29299 





6 .28'-0.7077 
6.37| 0.8039 
6.46, 0.8100 
6.54 0.8157 
6.63| 0.8213 





.O)20 
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INDEPENDENT STAR-NUMBERS, 1915. 


0.1253 
0.1280 
0.1308 
©-1335 
0.1363 
0-1390 
O.1417 
0.1445 
0.1472 
0.1500 
0.1527 
O-1554 
0.1582 


o. 1609 
0.1636 


0.1664 
0.1691 
0.1718 
0.1746 
0.1773 
o.1r8or 
0.1828 
0.1855 
0.1883 
©.IgIo 


0.1938 
0.1965 
0.1992 
©.2020 
©.2047 
0.2074 
©.2102 
0.2129 
0.2156 
0.2184 
©.2211 
0.2239 
0.2266 
0.2293 
0.2321 


0.2348 
0.2376 


0.2403 
0.2430 


0.2458 
0.2485 


0.2512 























FOR WASHINGTON MEAN MIDNIGHT. 





















286 45.2 
285 40.6 
284 35.9 
283 31.1 
282 26.3 
281 21.4 
280 16.4 


279 11.5 
278 6.5 
277 1.4 
275 50.4 
274 51.4 


273 46.3 
272 41.3 
271 36.3 
270 31.3 
269 26.4 
268 21.5 
267 16.6 
266 11.9 
265 7.2 
264 2.6 


262 58.0 
261 53.5 
260 49.2 
259 44-9 
258 40.7 


257 36.7 


21 11.49256 32.7 


(Eph 1s) 





hm 
2023.4 
20 19.2 
2015.0 
2010.8 
20 6.6 


20 2.4 
19 58.2 
Ig §4.0 
19 49.8 
19 45-5 
19 41.3 
19 37.0 
19 32.8 
19 28.5 
19 24.2 
19 19.9 
19 15.6 
Ig 11.3 
19 7.0 
19 2.7 
18 58.4 
18 54.1 
18 49.8 
18 45.4 
18 41.1 
18 36.8 
18 32.4 
18 28.1 
18 23.8 
18 19.4 
1815.1 
18 10.8 
18 6.4 
18 2.1 
17 57.8 
17 53-4 
1749.1 
17 44.8 
17 40.5 
17 36.2 
17 31-9 
17 27.6 
17 23.3 
1719.0 
17 14.7 
17 10.4 
17 6.2 


1.01898 
1.01967 
1.01987 
1.01985 
T.O1995 
1.02042 
1.02146 
1.02312 
1.02548 
1.02842 
1.03167 
1.03496 
1.03792 
¥.04025 
T.04171 
1.04228 
1.04217 
1.04170 
1.04140 
1.04174 
1.04296 
1.04516 
1.04808 
1.05130 
1.05438 
1.05690 
1.05862 
1.05947 
1.05963 
1.05927 
1.05869 
t.05821 
1.05802 
1.05834 
1.05926 
1.06075 
1.06280 
1.06518 
1.06769 
1.06996 


1.07175 
1.07279 
1.07303 
1.07263 
1.07190 
1.07125 
1.07112 


oe 


1.28519 | 6.87 
1.28456 | 6.94 
1.28396 | 7.02 
1.28336 | 7.09 
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1.28279 [-7.16)/-0.8549 


1.28222 
1.28166 
1.28111 
1.28058 


1.28006 I-7.47|-0.8735 


1.27957 


1.27909 
1.27861 


1.27816 


1.27773 1-7-73| 0.8880 


1.27732 
1.27693 
1.27656 
1.27621 


1.27588 I-7.92/—0.8989 


1.27557 
1.27529 
1.27502 
1.27478 


1.27456 |-8.06|-0.9062 


1.27436 
1.27419 
1.27406 


1.27394 


1.27383 |-8.13|—0.9102 


1.27376 
1.27371 
1.27309 
1.27368 


1.27371 [-8.14|-0.9108 


1.27376 
1.27383 
1.27393 
1.27405 


1.27420 |-8.09|-0.9082 


1.27436 
1.27455 
1.27478 
1.27502 


1.27527 }-7.99|—0.9023 
1.27555 1-7.96|-0.9007 





h 
(16.0) 





0.3197 
0.3224 
0.3252 
0.3279 
0.3306 
0.3334 
0.3361 
0.3389 
0.3416 
0.3443 
0.3471 
0.3498 
0.3526 
0.3553 
0.3580 
0.3608 
0.3635 
0.3662 
0.3690 
0.3717 
0.3744 


1.540 
1.549 
1.557 
1.566 

+2.575 
1.583 
1.592 
1.601 
1.610 

+1.619 
1.628 
1.638 
1.647 
1.656 
+1666 
1.676 
1.685 
1.695 
1.705 
er715 
j+1.725 


0.013 
0.016 
0.015 
0.011 


0.004 
+0.004 
0.012 
0.018 
0.020 


+0.018 
0.014 
+0.007 
0.000 
0.006 
|-0.010 
0.012 
0.012 
0.010 
0.006 


|-0.001 





+0.003 


322 48.7 
323 9-3 
323 35-7 
324 5.0 
324 33-2 
324 58.0 
325 15-9 
325 27.0 
325 32.2 
325 34-1 
325 35-7 
325 39-5 
325.47-5 
326 0.5 
326 18.2 
326 39-5 
327 2.8 
327 26.3 
327 48.4 
328 7.6 
328 22.8 





2131.2 
2132.6 
21 34-4 
21 36.3 
2138.1 
2139.9 
204i.r 
21418 
2142.1 


2142.3 
21 42.4 
21 42.6 
2143.2 
2144.0 
2145.2 
21 46.6) 
21 48.2 
2149-7 
2151.2 
2152.5 
2153.5 


230 45-3 
229 45.9 
228 46.7 
227 47-7 
226 48.9 
225 50.3 
224 51.8 
223 53.6 
222 55.6 
221 57-7 
221 0.1 
220 2.6 
219 5.3 
218 8.2 
217 11.3 
216 14.6 
215 18.1 
214 21.7 
213 25.6 
212:29.5 
211 33-7 


[Eph 15) 





15 23.0 
1519.1 
1515.1 
1511.2 
15 7-3 
15 3.4] 
1459-5 
14 55.6 
1451.7 
14478 
14 44.0] 
14 40.2 
14 36.4 
14 32.5) 
1428.8} 
1425.0 
1421.2 
34174 
1413.7 
14 10.0] 
14 6.2 


1.09689 | 1.28791 


uM 
i 


09746 | 1.28978 


1 


1 
1. 
-10462 | 1.29168 


09651 | 1.28853 
09660 | 1.28915 


09925 | t-2904r 
10171 | 1.29104 


10756 | 1.29232 
11006 | 1.29295 
11193] 1 
11303 | 1.29421 
11348] 1 

11345] 1 

11321 | 1.29607 
11307 | 1.29668 
11324] 1.29729 
11390] 1.29789 
11508 | 1.29848 
11682 | 1.29907 


-L1gor | 1.29964 


-12152 | x.30021 
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July 


INDEPENDENT STAR-NUMBERS, 1915. 
FOR WASHINGTON MEAN MIDNIGHT. 


90-3772 
90-3799 
0.3827 
0.3854 
0.3881 
©-3909 
0.3936 
0.3964 
©. 3991 
0.4018 
0.4046 
0.4073 
0.4100 
o.4128 


0.4155 
0.4183 
0.4210 
0.4237 
0.4265 
0.4292 
0.4320 
0.4347 
0.4374 
0.4402 


0.4429 
0.4456 
0.4484 
0.4511 
0.4538 
0.4566 
90-4593 
0.4621 
0.4648 


| 0.4675 


0.4793 
0.4730 
0.4758 
0.4785 





0-4977 
0.5004 









I 





In 
Time. 





2.122 
2.134 
2.145 
2.157 
2.169 
2.180 
2.192 
2.203 
2.214 





wt’ 





In 
Time. 





0.007 
0.009 
0.009 
+0.005 
0.000 
—0.006 
0.012 
0.016 
0.017 


0.014 
—0.008 
+0.001 
0.009 
0.016 
+0.019 [3 
0.019 
0.016 
0.010 
+0.003 


—0.003 
0.008 
0.011 
0.011 
0.010 


0.007 
0.002 
+0.003 
0.007 
0.009 
+0.010 
0.007 
+0.002 


'~0.004 


0.010 


—0.016 
0.018 
0.016 
0.011 

—0.003 


+0.005 
0.013 
0.018 
0.019 
0.017 


.226 |+0.012 


+2.237 |+0.005 


33281°—1915——15 


In 
Arc. 


328 22.8 
328 33.6 
328 40.1 
328 43.2 
328 45.1 
328 48.1 
328 54.8 
329 6.7 
329 25.0 
329 48.7 
330 15-3 
330 41.6 
331 4.2 
331 21.0 
331 31-2 

33% 35-6 
331 36.6 
331 36.9 
331 38.8 
33% 44-4 
331 54-4 
332 8.6 
332 26.1 
332 45-4 
333 4-6 


333 22.6 
333 38.0 
333 49-7 
333 57-3 
334 9-9 


In 
Time. 





h m 
21 53-5 
2154.2 
2154.7 
21 54.9 
2155.0 


2155.2 
2155-7 
21 56.4 
2157-7 
21 59.2 
1.0 
2.8 
4:3 
5-4 
6.1 


22 
22 
22 
22 
22 


22 
22 
22 
22 
22 


22 
22 
22 9.7 
22 11.0 
2212.3 


22 13.5 
22 14.5 
2215.3 
2215.8 
22 16.1 


334 1.2);2216.1 
334 0.1 |22 16.0 


333 59-5 |22 16.0 


334 1-4 
334 8.1 


334 20.1 
334 36.9 
334 56.8 
335 16.8 
335 34.2 


335 46.5 
335 53-1 
335 54-3 
335 51.8 
335 48.3 


335 46.0 
335 46.6 


22 16.1 
22 16.5 
2217.3 
22 18.5 
2219.8 
22 21.1 
22 22.3 
22 23.1 
22 23.5 
22 23.6 
22 23.5 
22 23.2 
22 23.1 
22 23.1 


H 


In 
Arc. 


e ’ 


21 33-7 


210 38.0 


209 42-5 
208 47.2 


207 52.0 


206 57.0 


206 2.1 


205 7-4 
204 12.8 
203 18.4 


202 24.1 
201 29.9 
200 35.9 
199 41.9 
198 48.1 
197 54-4 
197 0.8 
196 7.3 
195 13-9 
194 20.5 
193 27-3 
192 34.1 
IQI 41.1 


190 48.0 


189 55.1 


189 2.2 
188 9.4 
187 16.6 
186 23.9 
185 31.2 


184 38.5 
183 45-9 
182 53-4 
182 0.8 
18x 8.3 
180 15.8 
179 23-3 
178 30.8 
177 38.3 
17645.8 


175 53-3 
175 0.8 


174 8.2 


173 15.6 


172 23.0 


17I 30.4 
179 37-7 


[Eph xs] 


In 
Time. 





h m 
14 6.2 
14 2.5 
13 58.8 
13 55-1 
13 51.5 
1347.8 
1344.1 
13 40.5 
13 36.9 
13 33-2 
13 29.6 
13 26.0 
1322.4 
13 18.8 
1315.2 
13 11.6 
13 8.1 
T3 4-5 
13 0.9 
12 §7-4 
12 53.8 
12 50.3 
12 46.7 
12 43.2 
12 39.7 
12 36.1 
12 32.6 
12 29.1 
12 25.6 
1222.1 


12 18.6 
1215.1 
12 11.6 
12 8.1 
12 4.6 


12 1.1 
II 57.6 
II §4.1 
Iz 50.6 
II 47.1 
11 43.6 
II 40.1 
II 36.5 
II 33.0 
II 29.5 
11 26.0 
1122.5 


Logg. 


12152 
1241§ 
12665 
12882 


13047 
13149 
13200 
.13218 
13242 
13308 
-13444 
13661 
13951 
14283 
14620 


-14922 
15166 


= == He -— = = em 
e . ° e ° rs e ° ® 


oO oo A oe oe 
Ps . ° . 


.15448 
-15509 


-1§5590 


I 
1.15596 
1.15667 
I 
I 


~~ - hl ho 
e 


.15782 
-15943 
16152 
.16403 


.16965 
-17243 
1.17491 
1.17689 
1.17833 
I 
I 


.17928 | 


-17993 
1.18054 
1.18147 
1.18298 
1.18520 
1.18808 


1.19137 
1.19479 


1.19797 
1.20060 


1.20263 
1.20404 
1.20496 


15339 | 


I 
I 
1.16678 | 
I 
I 


1.30021 
1.30077 
1.30131 
1.30185 
1.30238 


1.30289 
T.30339 
1.30388 
1.30435 
1.30482 
1.30527 
1.30570 
1.30613 
1.30653 
1.30691 
1.30729 
1.30764 
1.30799 


1.30832 | 


1.30863 
1.30892 
T.30919 
1.30045 
1.30969 
1.30991 
1.31011 
1.31030 
1.31047 
1.31062 
1.31074 
1.31086 


J 1.31095 


1.31101 
1.31106 
I.31IK10 


I.311II 
I.31XIL 
I.31I10 
I. 31105 
1.31099 
1.31091 
1.31081 
1.31070 
1.31056 
1.31040 
1.31023 
1.31004 


225 








—3.34|-0.5236 
3.21| 0.5070 
3-09] 0.4897 
2.96] 0.4715 
2.83] 0.4524 
—2.71/-0.4324 
2.58] 0.4112 
2.45| 0.3888 
2.32| 0.3651 
2.19} 0.3399 
—2.06 —0.3130 
1.92] 0.2842 
1.79| 0.2532 
1.66} 0.2197 
1.52] 0.1833 


—1.39,-0.1435 
1.26] 0.0995 
I.12] 0.0504 
0.99) 9-9949 
0.85) 9.9311 
—0.72 9.8563 
0.58] 9.7656 
0.45] 9.6508 
0.31| 9.4941 
0.18] 9.2464 
—0.04|-8.6101 
+0.10|/+8.9770 
0.23] 9.3625 
0.37] 9-5633 
0.50] 9.7000 
+0.64/+9.8037 
0.77| 9.8873 
0.91| 9.9572 
1.04| 0.0173 
1.18} 0.0700 


+1.31|+0.1169 
+1.44|+0, 77>" 
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INDEPENDENT STAR-NUMBERS, 1915. 


y 
0.4977 
0.5004 
0.5031 
0.5059 
0.5086 
0.5114 
0.5141 
0.5168 
0.5196 
0.5223 
0.5250 
0.5278 
0.5305 
0.5332 
0.5360 


0.5387 
0.5415 
0.5442 
0.5469 
0.5497 
0.5524 
0.5552 
0.5579 
0.5606 
0.5634 
0.5661 
0.5688 
0.5716 
0.5743 
0.5771 
0.5798 
0.5825 
0.5853 
0.5880 
0.5908 


0.5935 
0.5962 
0.5990 
0.6017 
0.6044 
0.6072 
0.6099 
0.6126 
0.6153 
0.6181 


0.6209 
0.6236 


FOR WASHINGTON MEAN MIDNIGHT. 








+2.226 |+0.012 
2.237 |+0.005 
2.249 |-0.001 


2.260 
2.271 
+2.283 
2.294 
2.305 
2.316 
2.327 
+2.338 
2-349 
2.360 
2.371 
2.382 


+2.393 
2.404 
2.414 
2.425 
2-435 
+2.446 
2.457 
2.466 
2.476 
2.487 


+2.497 
2.507 
2.517 
2.527 
2.536 
+2.546 
2.556 
2.565 
2-575 
2.584 
+2.594 
2.603 
2.612 
2.621 
2.630 


+2.639 


2.647 
2.656 
2.665 


2.673 


0.006 
0.010 


0.01! 
0.010 
0.007 

—0.603 

+0.002 


+0.006 
0.009 
0.010 
0.009 
+0.005 
-0.001 
0.008 
0.014 
0.017 
0.017 


~0.013 
—0.007 
+0.002 
0.009 
0.015 
+0.018 
0.017 
0.013 
+0.007 
0.000 


—0.005 
0.009 
O.OII 
0.010 
0.008 


—0.004 
+0.001 
0.005 
0.009 
0.011 
+0.010 
0.007 
+0.002 
0.005 
0.011 


+2.682 |-0.015 
+2.690 |-0.017 


335 46.0 
335 46.6 
335 51-1 


335 59-6 
33611.1 


336 24.5 
336 38.1 
336 50.5 
337 9-7 
337 7-9 


337 11.4 
337 11.4 
337 8.5 
337 3-9 
336 59-3 
336 56.7 
336 57-9 
337 3-4 
337 13-5 
337 26.9 
337 41-1 
337 53-6 
338 2.3 
338 5.8 
338 4-4 
337 59.6 
337 52-9 
337 47-2 
337 44-0 
337 44-2 


337 48.1 
337 55-2 
338 4.1 
338 13-7 
338 22.6 
338 29.6 
338 34.1 
338 35-7 
338 34-1 
338 29.9 
338 23.8 
338 17.4 
338 12.4 
338 10.4 
338 12.4 
338 18.6 
338 28.3 


22 23.1 
22 23.1 
2223.4 
22 24.0 
2224.7 


2225.6 
22 26.5 
2227.4 
22 28.0 
22 28.5 


22 28.8 
22 28.8 
22 28.6 
22 28.3 
22 28.0 
2227.8 
22 27.9 
22 28.2 
22 28.9 
22 29.8 
22 30.7 
22 31.6 
22 32.2 
22 32.4 
22 32.3 
22 32.0 
22 31.5 
22 31.1 
22 30.9 
22 31.0 
22 31.2 
22 31.7 
22 32.3 
22 32.9 
22 33-5 
22 34.0 
22 34-3 
22 34.4 
22 34-3 
22 34.0 
22 33.6 
22 33.2 
22 32.8 
22 32.7 
22 32.8 


22 33.2 
22 33-9 


171 30.4 
170 37-7 
169 44.9 
168 52.1 
167 59.2 


167 6.3 
166 13.3 
165 20.2 
164 27.0 
163 33-7 
162 40.4 
161 47.0 
160 §3.5 
159 59-8 
159 6.1 
158 12.3 
157 18.3 
156 24.3 
155 30.1 
154 35-8 


153 41.4 
152 46.9 
151 §2.2 
150 57-4 
I5O 2.4 
149 7-3 
148 12.0 
147 16.6 
146 21.0 
145 25-3 
144 29.4 
143 33-3 
142 37.1 
141 40.6 
140 44.0 
139 47-2 
138 50.2 
137 §3-1 
136 55.8 
135 58.2 
135 0.5 
134 2.7 
133 4.6 
132 6.3 
131 7.8 
130 9.2 
129 10.4 


(Eph 1s) 





1.20404 
1.20496 
1.20564 
1.20631 
1.20716 


1.20839 


1.20997 
1.21198 
1.21433 
1.21692 


1.21959 
1.22222 
1.22457 
1.22654 
1.22802 


1.22905 
1.22972 


1.23028 
1.23102 
1.23222 


1.23400 
1.23638 
1.23921 
1.24220 
1.24501 


1.24749 
1.24939 
1.25071 
1.25156 
1.25211 


1.25250 
1.25320 
1.25406 
1.25528 
1.25684 
1.25871 
1.26081 
1.26302 
1.26521 
1.26718 


1.26886 
1.27011 
1.27092 
1.27140 
1.27168 
1.27202 
1.27270 


1.31023 
1.31004 
1.30983 
1.30960 
1.30936 


1.31!+0. 


I 


T.5 
1.71: 0 


I. 







lot 
6.1¢) 


oO. 


1.30909 I+1.97/+0.29 


1.30881 
1.30852 
1.30820 
1.30787 


1.30752 [+2.62' +0. 41 
2.75, 0.4% 
2.88 0.49 
1.30639 ff 3. i ogy 
1.30598 ff 3.13) 0-49 


1.30716 
1.30679 






2.10} 0.3% 
2.231 0.348] 
2.36) 0.3 
2.49} 0.3 


1.30555 I*3-2 


1.30511 
1.30466 
1.30420 
T.30373 
1.30324 
1.30274 
1.30222 
1.30169 
1.30116 
1.30061 
1.30006 
1.29949 
1.29892 
1.29834 


1.29775 [*5S- 
5.11 
§.21 
5-32 
5-42 
5-52) +0.7430 
5-62 
5-72 
5.81 
5-91 


1.29716 
1.29656 
T.29595 
1.29534 
1.29472 
1.29410 
1.29347 
1.29284 
1.29223 


3-38) 0.5: 
3-50 0. 
3-62, 0.5 
3-74 0.57% 
3-86 +0. 988 
3-98, 0.6 
4.10 0.61 
4.22! ome 
4-33 0.6309 
4-4 lo s 
4.56) 0.655 
4.67) ©. 
4.78) 0.0798 
4.89! 0.6896 
00! +0. 6992 



















+0.51 


0.7088 
0.717 
| 0.9257 
0.7340 


0.7497 
0.7572 
0.7645 


0.7715 


1.29160 [+6.00/+0.7783 


1.29097 
1.29034 
1.28971 
1.28909 


1.28847 
1.28785 


6.09; 0.7848 
6.1 
6.27} 0.7973 
6.36| 0.8033 
6.44|+0.8090 
6.52:+0.8146 


0.7912 


2rI 


3.0)22 


a 
o 


= 


h 
0.0) 
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INDEPENDENT STAR-NUMBERS, 1915. 
FOR WASHINGTON MEAN MIDNIGHT. 


y 
0.62 36 
0.6263 
°o.6291 
0.6318 
0.6346 


0.6373 
0.6400 
0.6428 
0.6455 
0.6482 
0.6510 
0.6537 
0.6565 
0.6592 
0.6619 


0.6647 
0.6674 
0.6702 
0.6729 
0.6756 
0.6784 
0.6811 
0.6838 
0.6866 
0.6893 


0.6920 
0.6948 
0.6975 
0.7003 
©.7030 
0.7057 
0.7085 
0.7112 
0.7140 
0.7167 
0.7194 
0.7222 
0.7249 
0.7276 
0.7304 


0.7331 
90-7359 
0.7386 
0.7413 
0.7441 
0.7468 
0.7496 








f f’ 
In In 
Time. | Time 


SE ey 


3-006 |+0.002 
+3.012 |+0.006 


In 
Arc. 


338 28.3 
338 39-3 
338 49-9 
338 57-4 
339 0.8 
338 59-5 
338 54.6 
338 47-6 
338 41.0 
338 36.2 
338 34-7 
338 36.8 
338 42.1 
338 49-6 
338 58.2 


339 6.4 
339 13-3 
339 18.1 
339 29-3 
339 19-7 
339 16.6 
339 11.8 
339 6.3 
339 1.8 
338 59-6 


339 I.0 
339 6.5 
339 15-5 
339 26.8 
339 38.1 


339 47-2 
339 52-7 
339 54-0 
339 51.6 
339 46.7 


339 41-5 
339 37-8 
339 36.9 
339 39-7 
339 45-7 


339 54-4 
34° 4.3 
340 14.4 
340 23-4 
340 30.6 


340 35-4 
340 37-7 


In 
Time. 


h m 
22 33-9 
22 34.6 
22 35-3 
2235.8 
22 36.1 


22 36.0 
22 35.6 
2235.2 
22 34.7 
22 34.4 


22 34-3 
22 34.5 
22 34.8 
22 35.3 
22 35-9 
22 30.4 
22 36.9 
22 37-2 
22 37-3 
22 37.2 


22 37.1 
22 36.8 


22 36.4 
22 36.1 
22 36.0 


22 36.1 
22 30.4 
22 37.0 
22 37.8 
22 38.5 


22 39-1 
22 39.5 
22 39.6 
22 39-4 
22 39.1 
22 38.8 
22 38.5 
22 38.5 
22 38.6 
22 39.0 


22 39.6 
22 40.3 
22 41.0 
22 41.6 
22 42.0 


2242.4 
2242.5 


129 10.4 
128 11.4 
12712.2 
12612.8 
125 13.2 
124 13.5 
123 13.6 
122 13.5 
121 13.2 
12012.7 


119 12.0 
rr8 11.2 
117 10.2 
116 9.0 
15 7-7 
114 6.1 
113 4.4 
II2 2.5 
III 0.5 
109 58.4 
108 56.0 
107 §3-5 
106 50.9 
105 48.2 
104 45.3 
103 42.3 
102 39.1 
IOI 35.9 
100 32.6 

99 29.2 

98 25.6 

97 22.0 

96 18.4 

95 14.6 

94 10.8 


93 6.9 
92 3.0 
9° $9.0 
89 55.0 
88 50.9 
87 46.9 
86 42.8 
85 38.6 
84 34.5 
83 30.3 
82 26.2 
8122.1 


{Eph 15] 





1.27270 
1.27386 
1.27556 
1.27769 
1.28011 
1.28246 
1.28450 
1.28606 
1.28712 
1.28769 
1.28794 
1.28808 
1.28829 
1.28872 
1.28944 
1.29048 
1.29181 
1.29337 
1.29508 
1.29676 
1.29835 
1.29968 
1.30004 
1.30123 
1.30146 


1.30147 
1.30149 
1.30172 
1.30236 
1.30353 
1.30514 
1.30701 
1.30895 
1.31070 
1.31201 
1.31284 
1.31323 
1.31325 
1.31314 
1.31307 
1.31317 
1.31358 
1.31429 
1.31529 
1.31654 
1.3179! 
T.31935 


1.28785 
1.28725 
.28664 
.28603 
.28543 
.28484 
.28426 
.28369 
-28312 
-28257 


et 


a = et Ot 


.28202 
.28149 


.28097 
.28047 


27997 


-27950 
-27903 
.27857 
.27814 
27773 


27733 
-27695 
-27659 
.27625 
27593 
.27563 
-27534 
.27507 
-27483 
.27462 


1.27442 
1.27425 
1.27410 
1.27397 
1.27387 


1.27379 
1.27373 
1.27369 
1.27368 
1.27370 


1.27374 
1.27379 
1.27387 
1.27398 
1.27412 


-— ot tlt ett 


—— = tt 
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+6.52'+0.8146 
6.61) 0.8199 
6.68} 0.8251 
6.76} 0.8301 
6.84] 0.8349 


+6.91|+0.8395 
6.98] 0.8440 
7.05] 0.8483 
7.12| 0.8524 
7.18] 0.8564 
+7.25|+0.8603 
7-31| 0.8639 
7-37| 0.8675 
7.43| 0.8708 
7.48] 0.8741 
+7.54!+0.8772 
7.59| 0.8801 
7.64] 0.8829 
7.68] 0.8855 
7.73) 0.8881 


+7.77|+0.8904 
7.81| 0.8927 
7-85) 0.8948 
7.88] 0.8968 
7.92| 0.8986 
+7 -95|+0.9004 
7.98] 0.QOoI9 
8.00] 0.9034 
8.03| 0.9047 
8.05] 0.9059 
+8.07|+0.9070 
8.09] 0.9079 
8.11| 0.9088 
8.12] 0.9094 
8.13] 0.9100 
+8.14/+0.9104 
8.14] 0.9107 
8.15] 0.9109 
8.15] 0.9109 
8.14] 0.9109 
+8.14|+0.9107 
8.14] 0.9104 
8.13] 0.9099 
8.12] 0.9093 
8.10] 0.9086 


1.27428 [+8.09}+0.9078 
1.27446 §4+8.07/+0.9068 


bh 
(1.0) 


h 
(2.0) 


Nov. 


h 
(8.0) 





yess 
©.755° 
0.7578 
0.7605 
0.7632 
0.7660 
0.7687 
0.7714 
0.7742 
0.7769 
0.7797 
0.7824 
0.7851 
0.7879 
0.7906 
0.7934 
0.7961 
0.7988 
0.8016 
0.8043 
0.8070 
0.8098 
0.8125 
0.8153 
0.8180 
0.8207 
0.8235 
0.8262 
0.8290 
0.8317 
0.8344 
0.8372 
0.8399 
0.8426 
0.8454 
0.8481 
0.8508 
0.8536 
0.8563, 
0.8591 
0.8618 
0.8645 
0.8673 
0.8700 
0.8728 
0.8755 


say | veny 
3.025 | 0.010 
3.032 | 0.008 
3.039 1+0.004 
3.045 |-0.001 
3.052 | 0.007 
3.059 | 0.012 
3.066 | 0.015 
3.072 | o.0r5 


|+3-079 |-0.011 
3.086 ,-0.005, 
3.093 |+0.003 
3-400 | o.orr 
3-107 | 0.016 


43.125 |+0.018 
3.122 | 0.017 
3.129 | 0.012 
3-137 |+0.006 
3-144 |-0.001 


|+3.152 |-0.007 
3-159 | 0,010 
3.167 | 0.012 
3-175 | o.orr 
3.182 | 0.008 
+3-190 j-0.004 
3-198 40.001 
3-207 | 0.005 
3.215 | 0.008 
3.223 | 0.009 
}+3.232 40.008 
3.240 |+0.005 
sap! eae 
3.257 |-0.006 
3.266 | 0.012 





143.275 |-0.016 
3.284 | 0.016 
3-293 | 0.014 
3.302 |-0.008 
3.311 | 0.000 
1+3.321 |+0.008 
3339] 0.015 
3-340 | 0.019 
3-349 | 0.018 
3-359 | 0.015 
+3-369 | +0.009 
1+3.379 |+0.008 


s9vor-3 
34035-5 
340 32.8 
340 30-5 
34030. 
340 32-9 
134039.6 
340.49-9 
340 2.7 
34 16.2 
34 28.2 
341 37-2 
341 42.0 
341 43-1 
341 41-4 
347 38.8 
341 37-2 
341 38.2 
341 42.4 
341 50.0 
342 0.2 
342 12.1 
342 24.3 
342 35-4 
342 45-3 
342 52.6 
342 57.6 
3430-1 
343 0.6 


343 0.3 
342 59-9 
3431.0 
343 4.8 
343 12.2 
343 23-0 
343 36-4 
343 50-9 


eqey 
2242.4 
2242.2 
2242.0] 
22 42.0] 
2242.2 
2242.6 
2243-3 
2244.2 
2245.1 
2245.9 
2246.5 
2246.8 
2246.9 
2246.8 
2246.6 
2246.5 
2246.5 
2246.8 
2247-3 
22 48.0 
22 48.8 
2249.6 
22 50.4 
2251.0] 
2251.5 
2251.8 
22 52.0| 
22 52.0] 
22 52.0] 
22 52.0 
2252.1 
2252.3 
2252.8 
22 53.4 
22 54-4] 
2255-4 


344 4-422 56.3 


344 15-4 
344 22.4 
344-257 
1344 25-7 
344.24.6 
344.23.8 
344.24.9 
344.29.1 


2257.0 
22 57-4 
2257-7 
2257-7 
2257.6 
2257-4] 
2257-5 





2257.9 


7933-9 
7B 9.8 
77 S-7 
76 47 
74578 
7353-9 
7250.1 
71 46.4 
7042-7 
69 39-1 
68 35.6 
67 32.3 
66 29.0 
6525.8 
6422.7 
63 19.8 
6217.0 
61 14.2 
6011.6 
59 9. 
58 6.8 
87 47 
56 2.6 


55 O-7 
53 58.9 
$257.2 
SESS-7 
5054-4 
49 53-2 
4852.1 
4751-2 
46 50.4 
4549.8 
4449-2 
43 48.9 
42 48.8 
4248.7 
4048.8 
3949-1 
3849.6 
37 50.2 
3650.9 
3551.8 
3452.9 
3354-1 


[pb 15) 





pesepe 


516.9) 
512.7 
5 8.4 
S40 
459-9 
455-6 
4513 
447-0 
442.8 
438-6 
434-4) 
430.2 
425.9 
421.7 
417-5 
4133 
492 
4 49) 
408 
356.6) 
352-5 
348.3 
344-2 
3.40.0) 
335-9 
3318 
327-7 
323.6 
319-5 
315-5 
BItg 
374 
33:3 
259-3 
255-3 
251.3 
2473 
243.3 
239-3 
235-3 
231.3 
227-4 
223.5 
219.5 
215.6 





odd 
1.32184 
1.32269 
1.32320 
1.32339 
1.32335 
1.32328 
1.32336 
1.32380 
1.32474 
1.32614 
1.32788 
1.32970 
1.33142 
1.33277 
1.33369 
1.33413, 
1.33426 
1.33418 


1.33412 
1.33422 
1.33462 
1.33533 
1.33635 
1.33760 
1.33901 
1.34050 
1.34192 
1.34318 
1.34419 
1.34490 
1.34532 
1.34552 
1.34565 
1.34593 
1.34651 
1.34757 
1.34907 
1.35095 
1.35299 
1.35492 
1.35659 
1.35790 
1.35874 
1.35918 
1.35944 


1. 
1 
1 
1 
27601 
27634 
1 
27706 


27748 


5 


s19e3 
27488 
27514 
27540 


27569 


27669 


27788 
27831 
27876 
27923 
27971 
28021 
28072 
28125 
28180 
28235 
28292 
28350 
28409 
28469 


28530 


28591 
28654 
28717 
28780 
28844 
28909 
28974 
29040 
agios 
29171 
29237 
29303 
29368 
29433 
29498 
29563 
29626 
29690 
29753 


29816 


pe 


29877 


+4-93) 
4.81! 



















































INDEPENDENT STAR-NUMBERS, 1915. 229 
FOR WASHINGTON MEAN MIDNIGHT. 
Day. r ; 
=) | In | In In In In in | 8% | e* toes 
Time. | Time. Are. Time. Arc. Time. 
y 8 s > ' | bh m ° ' |h m 

r. 161 0.8755 143-379 |+0.002 1344 29.1 2257.9] 3354-1] 215.611.35944 | 1.29877 [+4.81/+0.6825 
17 | 0.8782] 3.389 |-0.004 [344 36.4 /22 58.41 3255.4| 211.711.35967 | 1.29937] 4.70] 0.6718 
18 | 0.8810] 3.399 | 0.009 1344 46.5 ' 2259.1] 3156.8) 2 7.8] 1.36002 | 1.29996] 4.58] 0.6608 
19} 0.8837] 3.409 | 0.011 1344 58.1 | 2259.9] 3058.4] 2 3.9] 1.36065 [1.300551 4.46] 0.6493 
20 | 0.8864] 3.420] 0.011 1345 10.3 | 23 0.7] 30 0.2] 2 0.0] 1.36160] 1.30113 | 4.34] 0.6374 
)) 2x | 0.8892 H3.430 |-0.008 1345 21.7|23 1.47 29 2.1| 156.11 1.36285 | 1.30170 [+4.22/+0.6250 
22 | 0.8919 F 3-440 |-0.00§ 4345 31-4/23 2.1] 28 4.1] 152.3] 1.36431 1 1.302264 4.09] 0.6121 
23 | 0.8947 FT 3.451 | 0.000] 345 39.13/23 2.6— 27 6.2] 1 48.41 1.36596] 1.30280] 3.97] 0.5986 
24 | 0.8974] 3-462 |+0.004 1345 44.2/23 2.9] 26 8.4| 1 44.6] 1.36766 f 1.30333 1 3.84) 0.5846 
25 | 0.goo2 | 3.472] 0.008 [345 47.1/23 3.1} 2510.8] 140.71 1.36935 | r.30384 1 3.72] 0.5700 
26 | 0.9029 f+3-483 |+0.009 1345 47-9/23 3-2] 2413-2] 136.9] 1.37088 | 1.30434 14+3.59|+0.5547 
27 | 0.9056] 3.494 | 0.009 1345 47.5/23 3-29 2315.8] 133-1] 1.37219 | 1.30484 | 3.46] 0.5387 
28 | 0.9084] 3.505 | 0.006 1345 46.9) 23 3.10 2218.5] 129.21 1.37323 | 1.30531 | 3-33] 0.5219 
29 | O.QEII § 3.516 |+0.001 1345 47.2/23 3.1] 212x.3| 125.41 1.37399 | 1-30577 | 3-19] 0.5043 
30 | 0.9138} 3.527 |-0.005 1345 49.6/23 3.39 2024.1] 121.61 1.37452 | 1.30620] 3.06) 0.4858 
ce. 1 | 0.9166 [43.538 |-0.011 1345 55.0123 3-7] 1927-1] 117.81 1.37497 | 1.30663 [+2.93/+0.4064 
2 | 0.9193 J 3-550] 0.016 1346 3.6)23 4.2] 1830.2| 114.0 1.37552 | ¥.30704] 2.79] 0.4458 

3 | 0.9220] 3.561 | 0.018 [346 14.9|23 5.0] 1733.3] 110.29 1.37631 1 1.30743 | 2.66] 0.4242 

4 | 0.9248 J 3.572 | 0.016 1346 27.4/23 5.81 1636.5] x 6.49. 1.37755 [1.30781 | 2.52] 0.4012 

5 | 0.9275 | 3-584 | 0-011 1346 39.4/23 6.6] 1539.8] 1 2.7] 1.37916] 1.30816] 2.38) 0.3768 

BD) 6] 0.9302 3.595 |-0.004 1346 49.2}23 7-3] 1443-2] 058.9] 1.38117 | 1.30850 | +2.24/ +0.3507 
7 | 90-9330] 3-607 |+0.005 [346 55.7/23 7-78 13 46.6| 055.1] 1.38342 | 1.30882 | 2.10) 0.3229 
& | 0.9357 | 3-618 | 0.013 [346 58.3 |23 7.9] 1250.1] 051.3] 1.38563 | 1.30911 | 1.96] 0.2930 
9 | 0.9385 | 3.630| 0.018 1346 57.823 7.9] 1153.7| 047-6] 1.38762 I 1.30938 J 1.82] 0.2608 
10 |] 0.9412 | 3.642 | 0.019 1346 55.5|23 7-7] 1057.3| 043.8] 1.38923 | 1.30965 | 1.68] 0.2257- 
Iz | 0.9439 1+3.654 |+0.017 1346 53-0123 7-5] 10 0.9] 040.1] 1.39043 | 1.30989 [+1.54/+0.1875> 
12 | 0.9467 J 3-665 | 0.012 1346 §2.1/23 7.51 9 4.7| 036.31 1.39126) 1.31010] 1.40) 0.1454 
33 | 0.9494 | 3.677 |+0.005 1346 53.6123 7.6) 8 8.51 032.6] 3.39182 J. 1.31030§ 1.261 0.0987 
14 | 0.9522 | 3.689 |-0.002 1346 58.21/23 7.9] 712.3| 028.8] 1.39231 1 1.31047 | 1.11| 0.0461 
5 | 0.9549 | 3-701 | 0.007 1347 5-3/23 8.4] 616.11 025.1] 1.39289 | 1.31063 | 0.97| 9.9861 
16 | 0.9576 13.713 |-0.010 1347 14.2|23 8.9] 520.0] 021.3] 1.39369 J 1.31076 [+0.83/+9.916> 
17 | 0.9604] 3.725 | 0.010 [347 23.6|/23 9.6] 423.9| 017.61 1.39476] 1.31088] 0.68) 9.832q 
18 | 0.9631 | 3.736 | 0.009 1347 32.4/23 10.2% 327.8] 013.9] 1.396109 1.31098 F 0.54! 9.7294 
19 |} 0.9658 I 3.748 | 0.005 1347 39-9|2310.7] 231.8] 010.111.39771 [ 1.31104] 0.30] 9.5931 

5 20 0.9686 | 3.760 |-0.001 | 347 45.3/23 12.0] 135.8] 0 6.49: 1.39942 | r.31109 J 0.25] 9.3931 
9) 21 | 0.9713 143-772 |+0.004 1347 48.7|23 11.2] 039.7| oO 2.6] 1.40121 J 1.31III +0.10/+9.0107 
22 | 0.9741 | 3.784 | 0.007 1347 49.4 | 23 11-31359 43-6 23 58.9§ 1.40300 | I.31 111 |-0.04|-8.6260 

23 | 0.9768 F 3.796 | 0.010 4347 48.3 | 23 1.21358 47.6 | 23 55-29 1.40463 J 1.31110] 0.19] 9.2719 

24 | 0.9795 | 3-808 | 0.010 1347 45.9 | 23 11.11357 51.5 | 23 51-4] 1.406010 J 1.31107 | 0.33] 9.5208 

25 | 0.9823 | 3.820] 0.008 1347 43.1 | 23 10.91356 55.4 | 23 47-791 I-407309 1.31100} 0.48) 9.6780 

26 | 0.9850 [43.832 |+0.003 13.47 40.8 | 23 10.71355 59.3 | 23 44.0] 1.40824 I r.31092 |-0.62|-9.7931 

27 | 0.9878 | 3.844 |-0.003 [347 40.0| 23 10.71355 3.1/23 40.2] 1.40891 J r.31081 | 0.76) 9.8838 

28 | 0.9905 | 3-856 | 0.009 1347 41.8 | 23 10.81354 6.9| 23 36.5] 1.40948 | 1.31069 ff 0.91] 9.9588 

29 | 0.9932 | 3-868 | 0.015 1347 46.4 | 23 11.11 353 10.7 | 23 32.71 1.41007 | 1.31055 J 1.05! 0.0226 

30 | 0.9960 | 3.880 | 0.018 1347 53.6| 23 11.61352 14.4] 23 29.0] 1.41084 | 1.31038 Ff 1.20, 0.0780 

31 | 0.9987 143.892 |-0.018 1348 2.3 | 23 12.29351 18.1 | 23 25.29 1.41194 | 1.31019 [—1.34, -0.1271 

32| 3.0014 $+3.903 !-0.014 0348 11.0] 23 12.71350 21.7123 22.49 1.41344 § 1.30908 [-1.48!-0.17F 
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230 BESSELIAN AND INDEPENDENT STAR-NUMBERS, 1915. 


FOR WASHINGTON SIDEREAL TWELVE 


ne  , 


Feb. 


Mar. 


Nov. 


+9.2573 
9-3405 
9.4068 
9.4602 
9-5034 


+9.5389 
9.5685 
9-5940 
9.6171 
9-6390 


+9.6608 
9.6832 
9.7066 
9.7310 
9-756% 


+9.7815 


9.8312 
9-85.46 
9.8763 


+9.8962 
9.9141 
9.9300 
9.9441 
9-9564 


+9.9674 
9:9774 
9.9869 
9.9963 
0.0061 


+0.0166 
0.0279 
0.0402 


0.0533 
0.0670 


+0.0809 
0.0047 
+0.1079 


—0.5110 
0.8100 
0.9761 
1.0853 
1.1611 


1.2137 
1.2483 
1.2678 
1.2736 
1.2665 


—1.2461 
1.2114 
1.1601 
1.0879 


0.9864 


—0.8377 
0.5898 
9.9005 
+0.36047 
0.7293 


+0.9171 
1.0389 
1.1245 
1.1857 
1.2287 


+1.2566 
1.2711 
1.2729 
1.2618 
1.2371 


+1.1967 
1.1371 
1.0519 
0.9278 
0.7320 


+0.3314 
-0.07I1 
—0.6501 


41.3045 |+0.557 


1.2838 | 0.674 
1.2475 | 0.786 
1.1928 | 0.888 
1.1145 | 0.981 


+1.0023 |+1.065 
0.8323 | 1.139 
+0.5247 | 1.208 


—9.2669 | 1.274 
0.5670 | 1.340 


-0.8492 |+1.409 
1.0095 | 1.484 
1.1161 | 1.565 
1.1909 | 1.655 
1.2439 | 1.753 


—1.2798 \+1.859 
1.3016 | 1.971 
1.3107 | 2.085 
1.3078 | 2.200 
1.2926 | 2.313 


—1.2644 
1.2211 
1.1592 
1.0723 
0.9473 


+2.422 
2.524 
2.618 
2.703 
2.781 


—0.7508 
—0.3491 
+0.0958 
0.6732 
0.go61 


+2.852 
2.919 
2.983 
3.048 
3.118 


a 


+1.0484 
1.1456 
1.2142 
1.2617 
1.2924 


+3.194 
3.278 
3-372 
3-476 
3-587 


+1.3083 
1.3102 


+1.2985 


+3.704 
3.823 
+3.941 


347 16 


347 49 
348 11 


301 34 
290 59 
280 14 
269 26 
258 42 


248 9 
237 52 
227 54 
218 16 
208 56 


199 52 
190 59 
182 14 
173 30 
164 43 


155 48 
146 41 
137 17 
127 36 
117 37 


107 20 
96 49 
86 12 
75 32 
64 59 


54 36 
44 26 
34 32 
24 52 
I§ 23 


6 1 
356 42 
347 20 


ee a | 
e¢- ee  @e®  @ 


HOURS. 


1424 
1598 
1782 
1969 


2152 


1.2327 
1.2490 
1.2638 


1.2771 
1.2886 


1.2987 
1.3076 
1.3156 
1.3232 
1.3308 


1.3390 
1.3479 
1.3580 
1.3691 
1.3811 


1.3937 
1.4065 


1.4192 





0.44} 


0.723 














-0.287 





possible through intervals of ten days, all short period terms have been omitted. 


E= +0°.002. 


The above numbers give the same reductions from mean to apparent place as are 
employed in computing the apparent places of the fixed stars, given on pages 287 to 486, 
from the mean places, given on pages 233 to 250. 
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In order to render exact interpolation 


IRMS OF SHORT PERIOD IN THE NUTATION, 1915. 
FOR WASHINGTON MEAN MIDNIGHT. 


' | 
6’'a@ | Date. 6°") | 38’'a Date. 6’) | 38’'w | Date. bp 








—S eo 





a” a or os ti oe 





o —o.10 | Feb.15 | +0.11 | +o.10 JApr. 1 | —0.24 | +0.02 [May 17 | +0.05 
1 0.07 16 | 0.00] 0.10 2| 0.21 | -0.04 18 | 0.12 
2 —0.04 17 | -O.10 | 0.08 3] 0.13 | 0.08 Ig | 0.15 
3 +0.01 18 | 0.17 | 0.05 4 | 70.02 | o.11 20 | 0.14 
4 0.06 19 | 0.21 | +0.01% § | +0.11 | O.11 2X | +0.09 
5 0.09 20 | 0.21 | -0.03 6| 0.22 | 0.08 22 | 0.00 
6 O.11 21 | 0.18] 0.07 7 | 0.29 | -0.04 23 | -0.10 
7 0.10 22 {| 0.12 | 0.09 8 | 0.31 | +0.01 24 | 0.20 
8 0.07 23 | 0.04 | 0.10 9 | 0.26] 0.06 25 | 0.26 
9 +0.02 24 | +0.05 | 0.09 Io | 0.18 | 0.09 26 | 0.27 
10 —0.04 25 | +0.12 | -0.06 Ir | +0.07 | +0.10 27 | -0.22 
II 0.08 326] 0.17 | 0.02 12 | -0.04 | 0.09 28 | 0.12 
12 O.11 27 | 0.17 | +0.03 13} 0.13 | 0.07 29 | -0.01 
13 O.I1 28 | 0.13 | 0.07 14 | 0.19 | +0.03 30 | +0.15 
14 0.08 | Mar. r | +0.05 | 0.10 1S | 0.24 | -0.01 31 | 0.26 
15 0.04 2 | -0.05 | o.1r | 16 | 0.20] 0.05 [June r| 0.31 
16 +0.01 3 | 025 | 0.09 17 | 0.15 | 0.08 2| 0.31 
17 0.06 4 | 0.22 | +0.05 18 | 0.09] 0.10 3) 0.26 
18 0.09 5 | 0.24 | 0.00 19 | -O.0or | 0.10 4| 0.16 
19 0.10 6 | 0.20 | -0.05 20 | +0.07 | 0.08 5 | +0.05 
20 +0.10 7 | -0.11 | —0.09 21 | +0.12 | -0.05 6 | -0.05 
21 0.07 8 | +0.02 | 0.11 22 | 0.15 | 0.00 7 | 0.13 
22 +0.04 9 | 0.14] 0.10 23 | 0.13 | +0.04 8 |; 0.18 
23 0.00 Io | 0.24 | 0.07 24 | +0.07 | 0.08 9] 0.19 
24 —0.04 If t 0.49 | -0O.02 ff 25 | -0.02 | 0.10 Io | 0.16 
25 0.08 12 | 0.29 | +0.03 26| 0.12 | 0.10 Ir | o.1r 
26 0.10 13 | 0.23 |] 0.07 27 | 0.21 | 0.08 12 | -0.03 
27 0.10 14} 0.14 | 0.10 28 | 0.25 | +0.03 13 | +0.04 
28 0.08 15 | +0.03 | 0.10 29 | 0.24 | 0.02 14 | O.11 
29 —0.05 16 | -0.07 | 0.09 30 | 0.18 | 0.07 1§ | 0.15 
30 0.00 17 | -0.15 | +0.06 [May 1 | -0.06 | -0.10 16 | +0.16 
31 +0.04 18 | 0.20 | +0.02 2 | +0.07 | O.11 17 | 0.12 
b. 0.08 I9 | 0.21 | -0.02 3) 0.20] 0.09 18 | +0.04 
0.10 20] 0.19 | 0.06 4] 0.29 | —0.05 1g | —0.06 

0.10 21 | 0.14 | 0.09 5 | 0.32 | 0.00 20| 0.17 

0.08 22 | -0.07 | 0.10 6] 0.30 | +0.05 21 | 0.25 

+0.03 23 | +0.02 | 0.09 7 | 0.22] 0.08 22 | 0.29 

—0.02 24 | 0.09 | 0.07 8 | 0.12 | 0.10 23 | 0.26 

0.07 25 | 0.14 | -0.03 9 | +0.01 | 0.10 24 {| 0.18 

0.10 26 | 0.16 | +0.0r 10 | -0.09 | 0.08 25 | —0.06 

—O.1I 27 | +0.13 | +0.06 Ir | —0.16 | +0.04 ~26 | +0.08 

10 . 0.09 28 | +0.06 | 0.09 12 | 0.20] 0.00 27 | 0.20 
rl o. 0.05 2g | -0.03 | 0.11 13] 0.20 | -0.04 28 | 0.29 
-0.01 30 | 0.13 {| 0.10 14| 0.16] 0.07 29} 0.31 

+0.04 31 | oO.21 | 0.06 15} O.10 | 0.09 30 | 0.27 

0.08 | Apr. 1 | 0.24 | +0.02 16 | -0.02 | o.rofJuly 1] o.19 

+0.10 2' -0.21 ' -0.04 17 ' +0.05 | -0.08 2 ' +0.09 
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232 TERMS OF SHORT PERIOD IN THE NUTATION, 191 


Date. 


— 
“< 
00 ON AN &® W DN Pt 


an 


12 
13 
14 
15 
16 
17 
18 
19 
20 


a1 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Ge 
o- 


© ON Aun a WwW BD HH 


10 
II 
12 
13 
14 
15 
16 


6d 





+0.19 
+0.09 
—0.02 
O.11 
0.16 
0.18 
0.16 
0.12 
0.05 
+0.03 


+0.10 
0.15 
0.17 
0.15 
+0.08 
-0.02 
0.12 
0.22 
0.28 
0.28 


-0.22 
0.11 
+0.02 
0.15 
0.25 
0.29 
0.27 
0.21 
0.11 
+0.01 


—0.09 
0.15 
0.18 
0.17 
0.13 

0.07 

+0.01 
0.08 
0.14 
0.17 


+0.16 
O.II 
+0.03 
-0.08 
0.18 
0.25 
-0.27 


FOR WASHINGTON MEAN MIDNIGHT. 


6''w Date. 
+0.09 | Aug.16 
0.10 17 
0.09 18 
0.07 19 
+0.03 20 
0.01 2i 
0.05 22 
0.08 23 
0.10 24 
0.09 25 
0.07 26 
0.04 27 
0.00 28 
+0.05 29 
0.08 30 
0.10 31 
0.10 | Sept. 1 
0.07 2 
+0.03 3 
0.02 4 
—0.07 5 
0.10 6 
O.1I 7 
0.09 8 
—0.05 9 
0.00 10 
+0.05 TI 
0.08 12 
0.10 13 
0.10 14 
+0.08 I§ 
+0.04 16 
0.00 17 
0.04 18 
0.07 19 
0.09 20 
0.09 21 
0.08 22 
0.05 23 
0.01 24 
F0.03 25 
0.07 26 
0.10 27 
0.10 28 
0.09 29 
+0.05 30 


0.00 }Oct. 1 


6" 


—0.27 
0.23 
0.14 

—0.02 

+0.11 
0.22 
0.27 
0.27 
0.22 
0.13 


+0.03 
—0.07 
0.14 
0.18 
0.18 
0.15 
0.09 
-0.02 
+0.06 
0.12 


+0.16 
0.17 
0.13 
+0.06 
0.04 
0.14 
0.22 
0.26 
0.24 
0.16 


—0.05 
+0.08 
0.19 
0.27 
0.28 
0.24 
0.16 
+0.05 
0.05 
0.13 


-0.18 
0.19 
0.16 
O.II 

0.04 

+0.03 

+0.10 


0.02 
+0.02 
0.06 
0.09 
0.10 
0.09 
0.06 
+0.01 
0.04 
0.08 


-O.I1 
0.10 
0.08 

0.03 

+0.02 
0.06 
0.09 
0.10 
0.09 
0.06 


+0.02 
—0.02 
0.07 
0.08 
0.09 
0.09 
-0.07 


0O CON AWM AW ND 


Loa] 


Oo Or AM b&b W 


to 
II 
12 
13 
14 
15 
16 
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0.12 


+0.15§ 
0.14 
©.10 
+0.023 
—o.08 
0.18 
0.26 
0.29 
0.26 
0.18 


—0.06 
+0.08 
0.21 
0.29 
0.31 
0.27 
0.19 
+0.08 
—0.03 
O.11 


—0.16 
0.17 
0.14 
0.08 

-0.01 

+0.06 
0.12 
0.16 
0.16 
0.12 


+0.06 
0.04 
0.15 
0.24 
0.29 
0.29 
0.23 
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MEAN PLACES OF STARS, 1915. 233 
WASHINGTON, JANUARY 04.7332. 

Name of Star. yAnnual Declination. |, Annual | 

hm s s o 78 ” ” 
, Piscium . 4-71 O O 59.112 | + 3.0714 | — 6 10 59.04 | +20.136 
' Andromedze (Alpherats) 2.21 O 3 59.450 3.0960 | +28 37 16.23 | 19.880 
' Cassiopeize , 2.41 0 4 38.056 3.1851 | +58 40 51.55 | 19.861 
' Pheenicis . 3.91 0 § 5.987 3.0512 | —46 12 59.41 19.848 
' Andromedz 5.1] O 5 53-898 3.1098 | +45 35 57.38 | 20.034 
' Pegasi 2.9} O 8 51.420 | + 3.0865 | +14 42 39.81 | +20.02r 
r Andromed= 4.5 | O 13 52.995 3-1276 | +36 18 50.41 | 19.962 
t Ceti 3.8] O15 5.845 3.0569 | — 9 17 42.12 | 19.973 
, Tucanze 4.3] O15 39.189 3.1477 | —65 22 26.29 | 21.171 
| Piscium 6.0] 0 21 2.687 30744 [J + 1 28 8.31 19.938 
> Hvdri - | 2.9] O 21 18.226 | + 3.2000 | -77 43 58.65 | +20.277 
rt Phenicis . . 12.4) 0 22 5.172 2.9725 | —42 46 3.30 | 19.550 
» Ceti . |6.0] O 25 42.071 3.0622 | — 4 25 36.49 | 19.919 
3 Ceti -T} 5.2] © 30 52.341 3.0871 | -— 4 3 38.03 | 19.847 
; Cassiopeice . | 3.78 O 32 13.732 3-3288 | +53 25 45.39 | 19.841 
r Andromedz 4.4] O 32 20.224 | + 3.1977 | +33 15 5.76 | +19.847 
e Andromede 4.51 0 34 3.624 3-1644 | +28 51 1.40 | 109.575 
$} Andromedz_.. - 13.5] O 34 46.744 3.2028 | +30 23 45.13 | 19.718 
x Cassiopeize (Schedir) ¢|var.| 0 35 40.497 3.3869 | +56 4 16.87 | 19.771 
ut Pheenicis . . . | 4.6] O 37 18.605 2.8393 | —46 33 6.68 | 19.749 
8 Ceti . | 2.2] 0 39 19.419 | + 3.0125 | -18 27 10.44 | +19.793 
o Cassiopeiz - 14.7] © 39 58.953] 3-3314 | +47 49 9.82 | 19.735 
1 Cassiopeiz . | 5-6] 0 40 0.695 3.9060 | +74 31 25.22 | 19.715 
¢ Andromedz . | 4.3] 0 42 49.797 3-1748 | +23 48 17.90 | 19.618 
n Cassiopeize -1| 3-61 0 43 56.963 36136 | +57 21 57.15 | 19.202 
6 Piscium 4.6] O 44 16.251 | +3.1101 | + 7 7 21.73 | +19.629 
A Hydri 5.01 O 45 39.057 2.1010 | -75 23 8.87 | 19.649 
0 Ceti _ 4.91 O 48 39.747 3.0642 [| — 1 36 19.65 | 19.592 
y Cassiopeiz 2.21 O 51 34.034 3.5980 | +60 15 24.17 | 19.535 
# Andromedz 3.9} O 52 1.817 3-321r 1 +38 2 18.68 | 19.561 
a Sculptoris. . | 4.4] 0 54 30.589 | + 2.8904 | -29 49 0.63 | +19.468 
13 H. Cephei. . 14.5] © 56 54.030 7.6192 | +85 48 6.45 | 19.427 
é Piscium . . 1447 0 58 31.808 3.1112 | + 7 25 57.90 | 19.421 
B Phoenicis . 13-4] 1 2 17.447 2.6798 | —47 10 26.62 | 19.286 
yw Cassiopeiz . 15.3) I 2 36.265 39699 | +54 30 14.24 | 17.747 
n Ceti . . 3.6 I 4 18.827 | + 3.0175 | -I10 37 56.92 | +19.136 
f Andromedz . |2.4], 1 4 58.060 3.3508 | +35 10 12.60 | 19.129 
tT Piscium . | 4.79 1 6 58.496 3.2972 | +29 38 19.22 | 19.167 
¢ Piscium T1561 I 9 17.333 31319 | + 7 7 34.20 | 19.084 
kK Tucanez -T|/ 5.0] 1 12 53.231 2.0395 | —69 19 39.52 | 19.129 
J Piscium 5.3) 1 13 24.803 | + 3.0926 | + 3 10 1.65 | +19.000 
v Piscium 4.71 1 14 47.437 3.2908 | +26 49 3.41 18.979 
6 Ceti . 3.8] 1 19 46.449 2.9978 | — 8 37 17.93 | 18.629 
6 Cassiopeie 2.8] 1 20 14.640 3.9006 | +59 47 38.69 | 18.793 
y Pheenicis . 3.4] I 24 40.499 2.6076 | —43 45 13.17 | 18.468 
38 Cassiopeia 6.0] 1 24 52.980 | + 4.4156 | +69 49 39.72 | +18.614 
7 Piscilum . ; . | 3-77 1 26 55.924 3-2059 | +14 54 28.83 | 18.618 
a Urse Min. (Polarts) f\ 2.1 I 29 15.60* | +28.5356 | +88 51 6.49 | +18.547 


x Tucanaz, comp. 7”, 6’'n 
« Urse Min., star 9”, 18’ 8. pr. 


B Pheenicis, dup. 4™.1, 4™.1, 1”. 
¢ Piscium, star 6.5, 24’’ n.f. 
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INDEPENDENT STAR-NUMBERS, 1915. 
FOR WASHINGTON MEAN MIDNIGHT. 


¢ J oo | 
Log 
In In In In 


ee FR nf 


y 
0.2485 
0.2512 
0.2540 
0.2567 
0.2595 
0.2622 
0.2649 
0.2677 


0.2704 
0.2732 


0.2759 
0.2786 


0.2814 
0.2841 
0.2868 


0.2896 
0.2923 
0.2950 
0.2978 
0.3005 
0.3933 
0.3060 
0.3087 
0.3115 
0.3142 
0.3170 
0.3197 
0.3224 
0.3252 
0.3279 
0.3306 
0.3334 
0.3361 


0.3389 
0.3416 


0.3443 
0.3471 
0.3498 
0.3526 
9.3553 
0.3580 
0.3608 
0.3635 
0.3662 
0.3690 


0.3717 
0.3744 


+1.346 
1.353 
1.360 
1.367 
1.374 
+1.381 
1.388 
1.395 
1.402 
1.409 
+1.416 
1.423 
1.43% 
1.438 
1.445 
+1.453 
1.460 
1.468 
1.476 
1.484 


+1.492 
1.499 
1.508 
1.516 
1.524 


+1.532 
1.540 
1.549 
1.557 
1.566 


+1.575 
1.583 
1.592 
1.601 
1.610 


+1.619 
1.628 
1.638 
1.647 
1.656 
+1.666 
1.676 
1.685 
1.695 
1.705 
+1.715 
+1.725 


f' 





In 
Time. 


—0.001 


—0.007 
0.013 
0.016 
0.015 
0.oI!I 


—0.004 
+0.004 
0.012 
0.018 
0.020 


+0.018 
0.014 
+0.007 
0.000 
—0.006 


—0.010 
0.012 
0.012 
0.010 
0.006 


—0.001 
+0.003 


Arc. 


317 26.4 
317 51.2 
318 18.5 
318 44.5 
319 5-7 
319 20.4 
319 27-9 
319 29.8 
319 28.7 
319 27-9 
319 29-5 
319 36.0 
319 47-5 
320 4.0 
320 24.3 


320 46.7 
321 9.2 
321 31.4 
321 50.1 
322 4.8 


322 15.0 
322 20.6 
322 22.7 
322 24.4 
322 27.4 


322 35.0 
322 48.7 
323 9-3 
323 35-7 
324 5-0 
324 33-2 
324 58.0 
325 15-9 
325 27.0 
325 32.2 
325 34-1 
325 35-7 
325 39-5 
325 47-5 
326 0.5 


326 18.2 
326 39.5 
327 2.8 
327 26.3 
327 48.4 
328 7.6 
328 22.8 


Time. 


h m 
21 9.8 
2n 11.4 
21 13.2 
2115.0 
2116.4 


2117.4 
2117.9 
21 18.0 
2117.9 
2117.9 
21 18.0 
2118.4 
2119.2 
21 20.3 
21 21.6 


21 23.1 
21 24.6 
21 20.1 
21 27.3 
21 28.3 
21 29.0 
21 29.4 
21 29.5 
21 29.6 
21 29.8 
21 30.3 
21 31.2 
21 32.6 
21 34-4 
21 36.3 
21 38.1 
21 39.9 
2141.1 
21 41.8 
21 42.1 


2I 42.3 
21 42.4 
21 42.6 
21 43.2 
21 44.0 
21 45.2 
21 46.6 
21 48.2 
21 49-7 
21 51.2 


21 52.5 
21 53.5 


Arc. 


e ‘ 


257 36.7 
256 32.7 
255 28.9 
254 25.2 
253 21.6 


252 18.2 
251 14.9 
250 11.7 
249 8.7 
248 5.8 


247 3-2 
246 0.7 
244 58.3 
243 56.1 
242 54.1 


241 52.3 
240 50.7 
239 49.2 
238 48.0 
237 47-0 
236 46.1 
235 45-5 
234 45-0 
233 44.8 
232 44.8 
231 45.0 
23° 45-3 
229 45-9 
228 46.7 
227 47-7 
226 48.9 
225 50.3 
224 51.8 


223 53.6 
222 55.60 


221 57.7 
221 O.1 
220 2.6 
219 5.3 
218 8.2 
217 11.3 
216 14.6 
215 18.1 
214 21.7 
213 25.6 
212 29.5 
21I 33.7 


[Eph 1s) 


Time. 


hm 
17 10.4 
17 6.2 
17 1.9 
16 57-7 
16 53-4 
16 49.2 
16 45.0 
16 40.8 
16 36.6 
16 32.4 


16 28.2 
16 24.0 
16 19.9 
16 15.7 
16 11.6 


16 7.5 
16 3.4 
TS 59-3 
1§ 55-2 
15 51.1 


15 47.1 
15 43.0 
15 39-9 
T§ 35-0 
15 31.0 
15 27.0 
1§ 23.0 
I§ 19.1 
15 15.1 
I§ 11.2 
15 7:3 
15 3-4 
14 59-5 
14 55-6 
1451.7 


14 47.8 
14 44.0 
14 40.2 
14 36.4 
14 32.5 
14 28.8 
1425.0 
1421.2 
1417.4 
1413.7 
14 10.0 
14 6.2 


g. 


1.07125 
1.07112 
1.07182 


1.07339 
1.07573 
1.07846 
1.08113 
1.08332 
1.08479 
1.08548 


1.08547 
1.08500 
1.08429 
1.08366 
1.08338 


1.08354 
1.08431 
1.08562 
1.08744 
1.08964 


1.09194 
1.09413 
1.09589 
1.09702 
1.09747 


1.09736 
1.09689 
1.09651 
1.09660 
1.09746 
1.09925 
1.10171 
1.10462 
1.10756 
1.11006 


I.11193 
1.11303 
1.11348 
1.11345 
1.11321 


1.11307 
I.11324 
1.11390 
1.11508 
1.11682 


-1IQOI 
.12152 


“  - 


Log 4. 


1.27527 
1.275558 
1.27585 
1.27618 
1.27652 


1.27688 
1.27726 
1.27766 
1.27808 
1.27852 


1.27897 
1.27944 
1.27992 
1.28042 
1.28094 


1.28146 
1.28200 
1.28255 
1.28311 
1.28368 


1.28426 
1.28485 
1.28545 
1.28606 


1.28667 
1.28728 
1.28791 
1.28853 
1.28915 
1.28978 
1.29041 
1.29104 
1.29168 
1.29232 
1.29295 
1.29358 
1.29421 
1.29483 
1.29545 
1.29607 
1.29668 
1.29729 
1.29789 
1.29848 
1.29907 


1.29964 [—4.65|—-0.6670 
1.30021 §I-4.53:-0.6563 


—7. 
7- 0.8; 
7-49; 0.87 
7-43| 0.87% 
7-37| 0-00 

—7-31 —0.56 
7-25] 0-800 
7-19, 0.856 
7-12] 0.85% 
7-05) 0.588 

6.98 
6.91 0.839% 
6.84, 0.8348 


6. 0.8 ' 
6. 0.8249) 
6.60; —0.5198 


6.52' 0.8142 
6.44! 0.808 
6.351 0.8027 
6.26, 0.7967 


6.17 —0.7995 
6.08 0.784! 
5-99 0-774 
5-90 0.7793 
5.80 0.7634 
—§-7O 0.7 5: 
5.60 0.7434 
5-5 0.7405 
5-40 0.7324 
§.30| 0.7240 
5-19'-0.7153 
5-08} 0.7063 
4.98) 0.6970 
4.87; 0.6874 
4.76. 0.677 


-0.¢ 








INDEPENDENT STAR-NUMBERS, 1915. 
FOR WASHINGTON MEAN MIDNIGHT. 




















f f' 
r Day 
lereal r 
var.) In In 
y s s 
Y 17 0.3744 ]+1.725 |+0.003 
18 | 0.3772] 1.735} 0.007 
19 | O-3799 9 1-745 | 9.009 
20 | 0.3827 ] 1.755 | 0.009 
, 2% 0.3854] 1.766 |+0.005 
0)22: 0.3881 141.776 | 0.000 
23 | 0.3909 | 1.786 |-0.006 
24 | 0.3936] 1.797 | 0.012 
25 | 0.3964 f 1.808 | 0.016 
26 | 0.3991 f 1.818 | 0.017 
27 | 0.4018 [+1.8a9 |-0.014 
28 | 0.4046] 1.840 |-0.008 
29 | 0.4073 } 1.850 |+0.001 
30 | 0.4100] 1.861 | 0.009 
31 | 0.4128] 1.872 | 0.016 
ne x | 0.4155 [+1.883 |+0.019 
2 | 0.4183 | 1.894] 0.019 
3 | 0.4210] 1.906] 0.016 
4 | 0.4237] 1.917] 0.010 
h 3 0.4265 | 1.928 |+0.003 
7.0) 6 | 0.4292 1+1.939 |-0.003 
7 | 0.4320] 1.950] 0.008 
8 | 0.4347 | 1.962 o.o11 
9 | 09-4374] 1-973 | 0-011 
10 | 0.4402 | 1.984] 0.010 
1x | 0.4429 [+1.996 |—0.007 
I2 | 0.4456] 2.007 |-0.002 
13 | 0.4484] 2.019 |+0.003 
14 | 0.4511] 2.030 | 0.007 
15 | 0.4538] 2.042 | 0.009 
16 | 0.4566 [+2.053 |+0.010 
17 | 0.4593 | 2.065 | 0.007 
18 , 0.4621] 2.076 ,+0.002 
19| 0.4648 | 2.088 |-0.004 
20 0.4675] 2.099 | 0.010 
h 21) 0.4703 [+2.111 |-0.016 
18.0)22 |! 0.4730] 2.122 | 0.018 
23 | 0.4758] 2.134] 0.016 
24| 0.4785] 2.145 | 0.011 
25 | 0.4812] 2.157 |—0.003 
26! 0.4840 }+2.169 |+0.005 
27 | 0.4867 | 2.180 | 0.013 
28 | 0.4894 | 2.192 | 0.018 
29 | 0.4922 | 2.203 | 0.019 
30] 0.4949 | 2-214] 0.017 


july 1] 0.4977 [+2.226 |+0.012 
2 | 0.5004 [+2.237 |+0.005 


33281°—1915——15§ 





G 


In 


328 22.8 
328 33.6 
328 40.1 
328 43.2 
328 45.1 
328 48.1 
328 54.8 
329 6.7 
329 25.0 


In 
Time. 





h m 
21 53-5 
2154.2 
2154.7 
21 54.9 
2155.0 
2155.2 
2155.7 
21 56.4 
2157-7 


329 48.7 | 21 59.2 


33° 15-3 
330 41.6 
331 4.2 
331 21.0 
331 31.2 


331 35-6 
331 36.6 
331 36.9 
331 38.8 
331 44-4 
33% 54-4 
332 8.6 
332 26.1 
332 45-4 
333 4-6 
333 22.6 


333 38.0 
333 49-7 


2 1.0 
2 2.8 
2 4.3 
22 5.4 
22 6.1 


| 2 
2 
2 


22 
22 
22 
22 
22 


22 
22 
22 9.7 
2211.0 
2212.3 


22 13.5 
2214.5 
2215.3 


333 57-3 | 2215.8 
334 0.09/22 16.1 


334 1.2}22 16.1 
334 9.1 | 2216.0 
333 59-5 | 22 16.0 
334 1.4,22 16.1 
334 8.1} 2216.5 


334 20.1 | 2217.3 
334 30.9 | 22 18.5 
334 56.8 | 22 19.8 
335 16.8 | 22 21.1 


335 34-2 | 22 22.3 


335 46.5 | 22 23.1 
335 53-1 | 22 23-5 
335 54-3 | 22 23.6 
335 §1.8 | 22 23.5 
335 48.3 | 22 23.2 
335 46.0} 22 23.1 
335 46.6 | 22 23.1 
(Eph 15) 


H 


| 
In 
Arc. 


211 33-7 
210 38.0 
209 42.5 
208 47.2 
207 52.0 


206 57.0 


204 12.8 


In 
Time. 





h m 
14 6.2 
14 2.5 
13 58.8 
13 55-1 
1351-5 


/13 47-8 
206 2-1 


205 74 


13 44.1 
13 40.5 
13 36.9 


203 18.4) 13 33-2 


202 24.1 
201 29.9 
200 35-9 
199 41.9 
198 48.1 


197 54-4 
197 0.8 
196 7.3 
195 13-9 
194 20.5 
193 27-3 
192 34.1 
IQI 41.1 
190 48.0 
189 55.1 
189 2.2 
188 9.4 
187 16.6 
186 23.9 
185 31.2 


184 38.5 
183 45-9 
182 53-4 
182 0.8 
181 8.3 
180 15.8 
179 23-3 
178 30.8 
177 38.3 
176 45.8 
175 53-3 
175 0.8 
174 8.2 
173 15.6 
172 23.0 
171 30.4 
170 37-7 


13 29.6 
13 26.0 
1322.4 
13 18.8 
13 15.2 
1311.6 
13 8.1 
13 455 
13 0.9 
12 $7-4 
12 §3.8 
12 50.3 
12 46.7 
12 43.2 
12 39-7 
12 36.1 
12 32.6 
12 29.1 
12 25.6 
1222.1 


12 18.6 
1215.1 
12 11.6 
12 8.1 
12 4.6 


12 1.1 
Ir 57.6 
II §4.1 
Ir 50.6 
1147.1 
Ir 43.6 
II 40.1 
11 36.5 
II 33.0 
II 29.5 
11 26.0 
1122.5 


Log g. 


1.12152 
1.12415 
1.12665 
1.12882 
1.13047 
-13149 
.13200 
13218 
.13242 
-13308 
-13444 
.13661 
-13951 
-14283 
.14620 


-14922 
.15166 


tlle 


on oe on on | 


.15448 
15509 


1.15550 
1.15596 
1.15667 
1.15782 
1.15943 
1.16152 
1.16403 
1.16678 
1.16965 
1.17243 
1.17491 
1.17689 
1.17833 
1.17928 
1.17993 
1.18054 
1.18147 
1.18298 
1.18520 
1.18808 


1.19137 
1.19479 


1.19797 
1.20060 


1.20263 


1.20404 
1.20496 


I 
I 
1.15339 | 
I 
I 


1.30021 
1.30077 
1.30131 
1.30185 
1.30238 
1.30289 
1.30339 
1.30388 
1.30435 
1.30482 


1.30527 





225 


—3.34/-0.5236 


1.305708 3.21| 0.5070 
1.30613 | 3.09] 0.4897 


1.30653 | 2.96] 0.4715 
1.30691 | 2.83] 0.4524 
1.30729 [-2.71 -0.4324 
1.30764] 2.58) 0.4112 
1.30799 [| 2.45] 0.3888 
1.30832 | 2.32| 0.3651 
1.30863 | 2.19] 0.3399 
1.30892 [-2.06 —0.3130 
1.30919 J 1.92] 0.2842 
1.30945 J 1.79) 0.2532 
1.30969 | 1.66] 0.2197 
1.30991 J 1.52] 0.1833 
1.31011 J-1.39, -0.1435 
1.310309 1.26] 0.0995 
1.31047] 1.12] 0.0504 
1.31062 f 0.99; 9-9949 
1.31074 0.85) 9.9311 
1.31086 |-0.72 —9.8563 
1.31095] 0.58] 9.7656 
I.31101 | 0.45] 9.6508 
1.31106] 0.31] 9.4941 
1.31110} 0.18] 9.2464 
I.3111I |-0.04|—8.6101 
I.3IIII §+0.10/+8.9770 
I.31TIO§ 0.23] 9.3625 
1.31105 | 0.37] 9.5633 
1.31099 | 0.50] 9.7000 
1.31091 §+0.64|+9.8037 
1.31081 J 0.77] 9.8873 
1.31070] 0.91] 9.9572 
1.31056] 1.04] 0.0173 
1.31040] 1.18] 0.0700 
1.31023 J+1.31/+0.1169 
1.31004 §+1.44/+0.1591 
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INDEPENDENT STAR-NUMBERS, 1915. 
FOR WASHINGTON MEAN MIDNIGHT. 








0.4977 [+2.226 |+0.012 
2.237 |+0.005 
2.249 |-0.001 


0. 5004 
0.5031 
0.5059 
0. 5086 
0.5114 
0.5141 
0.5168 
0.5196 
0.5223 
0.5250 
0.5278 
0.5305 
0.5332 
0.5360 
0.5387 
0.5415 
0.5442 
0.5469 
0.5497 
0.5524 
0.5552 
90-5579 
0.5606 
0.5634 
0.5661 
0.5688 
0.5716 
0.$743 
0.9771 
0.5798 
0.5825 
0.5853 
0.5880 
0.5908 


0.5935 
0.5962 
0.5990 
0.6017 
0.6044 
0.6072 
0.6099 
0.6126 
0.6153 
0.6181 
0.6209 
0.6236 


2.260 
2.271 
+2.283 
2.294 
2.305 
2.316 
2.327 
+2.338 
2-349 
2.360 
2.371 
2.382 


+2.393 
2.404 
2.414 
2.425 
2-435 
+2.446 
2.457 
2.466 
2.476 
2.487 


+2.497 
2.507 
2.517 
2.527 
2.536 


0.006 


0.010 


—0.01! 
0.010 
0.007 

—0.003 

+0.002 

+0.006 
0.009 
0.010 
0.009 
+0.005 

—0.001 
0.008 
0.014 
0.017 
0.017 


—0.013 
—0.007 
+0.002 
0.009 
0.015 
+0.018 
0.017 
0.013 
+0.007 
0.000 


+2.546 |-0.005 


2.556 
2.565 
2.575 
2.584 
+2.594 
2.603 
2.612 
2.621 
2.630 


+2.639 


2.647 
2.656 
2.665 


2.673 


0.009 
0.0II 
0.010 
0.008 


—0.004 
+0.001 
0.005 
©.009 
0.011 
+0.010 
0.007 
+0.002 
—0.005 
0.011 


+2.682 |-0.015 
+2.690 |-0.017 


335 46.0 
335 46.6 
335 51-1 


335 59-6 
33611.1 


336 24.5 
336 38.1 
336 50.5 
337 9-7 
337 7-9 


337 11-4 
337 11-4 
337 8-5 
337 3-9 
336 59-3 
336 56.7 
336 57-9 
337 3-4 
337 13-5 
337 26.9 
337 41.1 
337 53-6 
338 2.3 
338 5.8 
338 4.4 


337 59-6 
337 52-9 
337 47-2 
337 44.0 
337 44-2 


337 48.1 
337 55-2 
338 4.1 
338 13-7 
338 22.6 
338 29.6 
338 34.1 
338 35-7 
338 34.1 
338 29.9 
338 23.8 
338 17.4 
338 12.4 
338 10.4 
338 12.4 


338 18.6 
338 28.3 


In 
Time. 


h m 
22 23.1 


22 23.1 
2223.4 
2224.0 
2224.7 


2225.6 
2226.5 
2227.4 
22 28.0 
22 28.5 


22 28.8 
22 28.8 
22 28.6 
22 28.3 
22 28.0 


2227.8 
2227.9 
22 28.2 
22 28.9 
22 29.8 


22 30.7 
22 31.6 
22 32.2 
22 32.4 
22 32.3 
22 32.0 
22 31.5 
22 31.1 
22 30.9 
22 31.0 


22 31.2 
22 31.7 
22 32.3 
22 32.9 
22 33-5 
22 34.0 
22 34.3 
22 34-4 
22 34-3 
22 34.0 
22 33.6 
22 33.2 
22 32.8 
22 32.7 
22 32.8 
22 33.2 
22 33-9 


In 
Are. 





171 30.4 
17° 37-7 
169 44-9 
168 52.1 
167 $9.2 
167 6.3 
166 13.3 
165 20.2 
164 27.0 
163 33-7 
162 40.4 
161 47.0 
160 53.5 
159 59.8 
159 6.1 
158 12.3 
157 18.3 
156 24.3 
155 30.1 
154 35.8 


153 41.4 
152 46.9 
I§I 52.2 
150 57.4 
150 2.4 
149 7:3 
148 12.0 
147 16.6 
146 21.0 
145 25-3 
144 29.4 
143 33-3 
142 37.1 
141 40.6 
140 44.0 
139 47.2 
138 50.2 
137 53-1 
136 55.8 
135 58.2 
135 0.5 
134 2.7 
133 4.6 
132 6.3 
131 7.8 
130 9.2 
129 10.4 


[Eph 15) 

















1.20404 
1.20496 
1.20564 
1.20631 
1.20716 


1.31023 
1.31004 
1.30983 
1.30960 
1.30936 
1.30909 
1.30881 
1.30852 
1.30820 
1.30787 
1.30752 
1.30716 
1.30679 
1.30639 
1.30598 
1.30555 
1.30511 
1.30466 
I.30420 
1.30373 
1.30324 


1.20839 


1.20997 
1.21198 
1.21433 
1.21692 


1.21959 
1.22222 
1.22457 
1.22654 
1.22802 


1.22905 
1.22972 


1.23028 
1.23102 
1.23222 


1.23400 
1.23638 | 1.30274 
1.23921 | 1.30222 
1.24220 | 1.30169 
1.24501 | 1.30116 
1.24749 | 1.30061 
1.24939 | 1.30006 
1.25071 | 1.29949 
1.2§156 | 1.29892 
1.25211 | 1.29834 


1.25259 | 1.29775 
1.25320] 1.29716 
1.25406 | 1.29656 
1.25528 | 1.29595 
1.25684 | 1.29534 
1.29472 
1.29410 
1.29347 
1.29284 
1.29223 


5.21! O.7ry% 
5-33) 0.7257 
5-42; 9.7340 
+5.52/+0.7420 
5-62] 0.7497 
5:72| 9.7574 
5-81] 0.7645 
5-91, 0.7715 
.00, +0.7783 
6.09} 0.7848 
6.18] 0.7912 
6.27} 0.7973 
6.36} 0.8033 
.4.4|+0.8090 
.521+0.8146 


1.25871 
1.26081 
1.26302 
1.26521 
1.26718 


1.26886 
1.27011 


1.27092 
1.27140 
1.27168 


1.29160 
1.29097 
1.29034 
1.28971 
1.28909 


1.28847 
1.28785 


1.27202 
1.27270 


ar Day. 


four.) 


. 16 


17 
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24 
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INDEPENDENT STAR-NUMBERS, 1915. 


FOR WASHINGTON MEAN MIDNIGHT. 


y 
0.6236 
0.6263 
0.6291 
0.6318 
0.6346 


0.6373 
0.6400 
0.6428 
0.6455 
0.6482 
0.6510 
0.6537 
0.6565 
0.6592 
0.6619 


0.6647 
0.6674 
0.6702 
0.6729 
0.6756 
0.6784 
0.6811 
0.6838 
0.6866 
0.6893 


0.6920 
0.6948 
0.6975 
0.7003 
0.7030 
0.7057 
0.7085 
0.7112 
0.7140 
0.7167 
0.7194 
0.7222 
0.7249 
0.7276 
0.7304 


0.7331 
0.7359 
0.7386 
0.7413 
0.7441 


f 





In 


f' 





In 


Time. | Time. 








+2.690 |-0.017 


2.698 
2.707 
2.715 
2.723 

-731 
2-739 
2.746 


2-754 
2.762 


769 
2.777 
2.784 
2.792 
2-799 

+2.806 
2.814 
2.821 
2.828 
2.835 
+2.842 
2.849 
2.855 
2.862 
2.869 
+2.876 
2.882 
2.889 
2.896 
2.902 
+2.909 
2.915 
2.922 
2.928 
2-935 

-Q41 
2.948 
2.954 


0.014 
0.009 
-0.001 
+0.007 


+0.013 
0.017 
0.017 
0.014 
0.008 


+0.002 
—0.004 
0.009 
0.011 
0.OIT 


—0.009 
0.006 
—0.001 
+0.004 
0.008 


+0.010 
0.010 
0.008 
+0.004 
—0.003 


—0.009 
0.014 
0.016 
0.015 
0.010 


—0.003 
+0.005 
0.012 
0.016 
0.017 


+0.015 
0.010 
+0.003 


2.960 |—0.003 


2.967 


+2 -973 
2.980 
2.986 
2.993 


0.008 


~O0.0I1I 
0.012 
0.010 
0.007 


2.999 |-0.002 


0.7468 §+3.006 |+0.002 
0.7496 143.012 |+0.006 


G 


In 
Arc. 





e é 


338 28.3 
338 39-3 
338 49-9 
338 57-4 
339 0.8 
338 59-5 
338 54.6 
338 47-6 
338 41.0 
338 36.2 


338 34-7 
338 36.8 
338 42.1 
338 49.6 
338 58.2 


339 6.4 
339 13-3 
339 18.1 
339 20-3 
339 19-7 
339 16.6 
339 11.8 
339 6.3 
339 1.8 
338 59.6 


339 ™.o 
339 6.5 
339 15-5 
339 26.8 
339 38-1 


339 47-2 
339 52-7 
339 54.0 
339 51-6 
339 46.7 


339 41-5 
339 37:8 
339 39-9 
339 39-7 
339 45-7 


339 54-4 
3490 4.3 
340 14.4 
340 23.4 
340 30.6 


340 35-4 
340 37.7 


In 
Time. 





hm 
22 33.9 
22 34.6 
22 35.3 
22 35.8 
22 36.1 


22 36.0 
22 35.6 
22 35.2 
22 34.7 
22 34.4 


22 34-3 
22 34.5 
22 34.8 
22 35-3 
22 35-9 
22 36.4 
22 36.9 
22 37.2 
22 37-3 
22 37-2 


22 37.1 
22 36.8 


22 30.4 
22 36.1 
22 36.0 


22 36.1 
22 36.4 
22 37.0 
22 37.8 
22 38.5 


22 39.1 
22 39-5 
22 39.6 
22 39-4 
22 39.1 
22 38.8 
22 38.5 
22 38.5 
22 38.6 
22 39.0 
22 39.6 
22 40.3 
22 41.0 
2241.6 
22 42.0 


2242.4 
22 42.5 


H 


In 
Arce. 


129 10.4 
128 11.4 
127 12.2 
126 12.8 
12§ 13.2 
12413.5 
123 13.6 
122 13.5 
121 13.2 
12012.7 


I19Q 12.0 
118 11.2 
II7 10.2 
116 9.0 
119 7-7 
114 6.1 
113 4-4 
II2 2.5 
III 0.5 
109 58.4 
108 56.0 
107 53-5 
106 50.9 
105 48.2 
104 45-3 
103 42.3 
102 39.1 
IOI 35.9 
100 32.6 

99 29.2 

98 25.6 

97 22.0 

96 18.4 
95 14.6 
94 10.8 


93 6.9 
92 3-0 
90 59.0 
89 55.0 
88 50.9 
87 46.9 
86 42.8 
85 38.6 
84 34.5 
83 30.3 
82 26.2 
8122.1 


{Eph 1s] 





In 
Time. 





h m 


8 36.7 


8 32.8 
8 28.8 
8 24.8 


8 20.9 
8 16.9 


812.9 


8 8.9 
8 4.9 
8 0.8 


7 56.8 
7 52-7 
748.7 
7 44.6 
7 49.5 


7 36.4 
7 32-3 
7 28.2 
7 24.0 
719-9 
715-7 
711.6 
7 7-4 
7 3.2 


6 59.0 
6 54.8 
6 50.6 
6 46.4 
6 42.2 
6 38.0 


6 33-7 
629.5 
625.2 
621.0 
6 16.7 


612.5 
6 8.2 


6 3-9 


559-7 
555-4 


551.1 
5 46.8 


5 42.6 


§ 38.3 
5 34.0 
5 29.7 
525-5 


Log g. 


1.27270 
1.27386 
1.27556 
1.27769 
1.28011 
1.28246 
1.28450 
1.28606 
1.28712 
1.28769 
1.28794 
1.28808 
1.28829 
1.28872 


1.28944 


1.29048 
1.29181 
1.29337 
1.29508 
1.29676 
1.29835 
1.29968 
1.30064 
1.30123 
1.30146 


1.30147 
1.30149 
1.30172 
1.30236 
1.30353 
1.30514 
1.30701 
1.30895 
1.31070 
1.31201 
1.31284 
1.31323 
1.31325 
1.31314 
1.31307 
1.31317 
1.31358 
1.31429 
1.31529 
1.31654 
1.31791 
1.31935 


Log k. 


227 


1.28785 [+6.52,+0.8146 


1.28725 
1.28664 
1.28603 


1.28543 


6.61 
6.68 
6.76 
6.84 


0.8199 
0.8251 
0.8301 


0.8349 


1.28484 [+6.91|+0.8395 
6.98] 0.8440 
7.05| 0.8483 
7.12| 0.8524 
7-18] 0.8564 


1.28426 
1.28369 
1.28312 
1.28257 


1.28202 
1.28149 
1.28097 
1.28047 
1.27997 


1.27950 
1.27903 
1.27857 
1.27814 
1.27773 


1.27733 
1.27695 
1.27659 
1.27625 
1.27593 


1.27563 
1.27534 
1.27507 
1.27483 
1.27462 


1.27442 
1.27425 
1.27410 
1.27397 
1.27387 


1.27379 
1.27373 
1.27369 
1.27368 
1.27370 


1.27374 
1.27379 
1.27387 
1.27398 
1.27412 


+7.25|+0.8603 


7-31 
7°37 
7-43 
7.48 


0.8639 
0.8675 
0.8708 
0.8741 


+7.54/+0.8772 
7.59| 0.8801 


7-64 
7.68 


7°73 


0.8829 
0.8855 
0.8881 


+7.77)+0.8904 


7.81 


7-85 
7.88 


7.92 


0.8927 
0.8948 
0.8968 
0.8986 


+7.95|+0.9004 
7.98| 0.9019 
8.00} 0.9034 
8.03] 0.9047 
8.05} 0.9059 
+8.07|+0.9070 


8.09 
8.11 
8.12 
8.13 


0.9979 
0.9088 
0.9094 
0.9100 


+8.14]+0.9104 


8.14] 0.9107 
8.15] 0.9109 
8.15] 0.9109 
8.14] 0.9109 
+8.14|/+0.9107 


8.14 
8.13 
8.12 
8.10 


0.9104 
0.9099 
0.9093 
0.9086 


1.27428 [+8.09/+0.9078 
1.27446 1+8.07|+0.9068 


Nov. 


h 
(8.0) 





0.8180 |+3.190 |-0.004 


0.8207 
0.8235 
0.8262 
0.8290 
0.8317 
0.8344 
0.8372 
0.8399 
0.8426 
0.8454 
0.8481 
0.8508 
0.8536 
0.8563 
0.8591 
0.8618 
0.8645 
0.8673 
0.8700 


3-198 |+0.001 
3-207 | 0.005 
3.215 | 0.008 
3-223 | 0.009 
H+3.232 |+0.008 
3-240 |+0.005 
3-249 | 0.000 
3-257 |-0.006 
3.266 | 0.012 


1+3.275 |-0.016 


3-284 | 0.016 
3-293 | 0.014 
3.302 !-0.008 
3.311 | 0.000 
143.321 +0,008 
3.330 | 0.015 
3.340 | 0.019 
3.349 | 0.018 
3-359 | 0.015 





0.8728 }+3.369 40.009 
0.8755 143.379 |+0.002 


342 45-3 
342 52.6 
342 57.6 
343. 0.7 
343 0.6 
343. 0.3 
342 59.9 
343 1.0 
343 4.8 
343 12.2 
343 23.0 
343 36.4 
343 50-9 
344 4.4 
34415-4 
3422.4 
3425-7 
34425-7 
34424.6 
344238 
34424.9 
3429-1 





22 51.0 
2251.5 
2251.8 
22 §2.0| 
22 52.0] 
22 52.0] 
22 §2.0| 
2252.1 
2252.3 
2252.8 
22 53-4 
22 54.4 
2255.4! 
22 56.3 
22 57.0 
22 57-4 
2257-7 
2257-7 
2257.6] 
2257-4 
2257-5 
2257.9 


55 07 
53 58.9 
5257-2 
5155-7 
5054-4 
4953-2 
4852.1 
4753.2 
46 50-4 
4549.8 
4449.2 
43 48.9 
42 48.8 
4148.7 
4048.8 
3949-1 
3849.6 
37 50.2 
36 50.9 
3551.8 
3452.9 
33 54-2 


[Eph 5) 





3.40.0] 
335-9 
331.8 
327-7 
323.6 
319-5 
315-5 
3114 
374 
333 
259.3 
255-3 
251.3 
247-3 
243.3 
239.3 
235-3 
231.3 
227.4 
223-5 
219.5 
215.6 











1.33760 | 1.28530 |+6.861+0.8: 

1.33901 | 1.28591 | 6.78) cam 
1.34050] 1.28654] 6.701 oss 
1.34192 | 1.28717 } 6.62] 0. 

1.34318] 1.28780] 6.53 ois 
1.34419 | 1.28844 [+6.45;+0.8098 
1.34490 | 1.28909] 6.36, 0.8035 
1.34532 | 1.28974 | 6.27) 0.7971 
1.34552 | 1.29040] 6.18 0.7007 
1.34565 | 1.29105 | 6.08' 0.7840 
1.34593 | 1.29171 [+5.98/+0.7771 
1.34651 | 1.29237] 5.89! 0.770 
1.34757 | T-29303 | 5-79, 0.7626 
1.34907 | 1.29368 | 5.601 0.7540 
1.35095 | 1.29433] 5-58, 0.7460 
1.35299 | 1.29498 [+5.48:40.738; 
1.35492 | 1.29563] 5.37! 0.7301 
1.35659 | 1.29626] 5.26] 0.7213 
1.35790] 1.29690] 5.15) 0.7121 
1.35874 | 1.29753 } 5-04] 0.7026 
1.35918 | 1.29816 |+4.93|40.6927 
1.35944 0 1.29877 b+4.81!+0.6825, 
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0 ~o 


1§ 

16 

17 

18 

19 

nh 2° 
3.0) a1 
22 

23 

24 

25 

26 
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INDEPENDENT STAR-NUMBERS, 1915. 


FOR WASHINGTON MEAN MIDNIGHT. 


0'8755 
0.8782 
0.8810 
0.8837 
©.8864 


0.8892 
0.8919 
0.8947 
0.8974 
©.QOo02 


0.9O29 
0.9056 
0.9084 
O.QIII 
0.9138 
0.9166 
9.9193 
0.9220 
0.9248 
90-9275 
0.9302 
90-9339 
90-9357 
0.9385 
0.9412 


0.9439 
0.9467 
0-9494 
0.9 §22 
©.9549 


0.9576 
0.9604 
0.9631 
0.9658 
0.9686 
0.9713 
0-974! 
0.9768 
0.9795 
0.9823 
0.9850 
0.9878 
9.9995 
0.9932 
0.9960 
0.9987 


1.0014 








In 
Time. 





8 
3-379 
3-389 
3-399 
3-409 
3-420 
3-430 
3-440 
3-451 
3-462 
3-472 

+3.483 
3-494 
3-505 
3-516 
3-527 
3-538 
3-550 
3-561 
3-572 
3-584 
3-595 
3-607 
3-618 
3-630 
3.642 
3-654 
3-665 
3-677 
3-689 
3-701 
3-733 
3-725 
3-736 
3-748 
3-760 


3-772 
3-784 
3-796 
3.808 
3.820 


3.832 
3-844 
3.856 
3-868 
3-880 








+0.00I1 
-0.005 


—-0.011 
0.016 
0.018 
0.016 
0.011 


—0.004 
+0.005 
0.013 
0.018 
0.019 


+0.017 
0.012 
+0.005 
—0.002 
0.007 
-0.010 
0.010 
0.009 
0.005 
-0.001 


+0.004 
0.007 
0.010 
0.010 
0.008 


+0.003 
—0.003 
0.009 
0.015 
0.018 


3-892 |-0.018 
3-903 !-0.014 


344 29.1 
344 36.4 
344 46.5 
344 58.1 
345 10.3 


345 21.7 
345 31-4 
345 39-1 
345 44-2 
345.47-1 


345 47-9 
345 47-5 
345 40.9 
345 47-2 
345 49-6 


345 55-0 
346 3.6 
346 14.9 
346 27.4 
346 39-4 


346 49.2 
346 55-7 
346 58.3 
346 57.8 
346 55-5 
346 53.0 
346 52.1 
346 53-6 
346 58.2 
347 5:3 
347 14.2 
347 23-6 
347 32-4 
347 39-9 
347 45-3 


347 48.7 
347 49-4 
347 48.3 
347 45-9 
347 43-1 


347 40.8 
347 40.0 
347 41.8 
347 46.4 
347 53-6 
348 2.3 
348 I1.0 











h m 
22 57.9 
22 58.4 
22 59.1 
22 59.9 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
33 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 9.6 
2310.2 
2310.7 
2312.0 
2311.2 
2311.3 
23 11.2 
2311.1 
23 10.9 
23 10.7 
23 10.7 
2310.8 
2311.1 
2311.6 


2312.2 
2312.7 


H 


In 
Arc. 


e é 


33 54-1 
32 55-4 
31 56.8 
30 58.4 
30 0.2 
29 2.1 
28 4.1 
27 6.2 
26 8.4 
2510.8 


2413.2 
2315.8 
22 18.5 
2121.3 
20 24.1 
19 27.1 
18 30.2 
17 33-3 
16 36.5 
15 39.8 
14 43-2 
13 46.6 
12 50.1 
II §3.7 
10 57-3 
10 0.9 

9 4-7 
8 8.5 
712.3 
6 16.1 
5 20.0 
423-9 
327.8 
2 31.8 
1 35.8 
0 39-7 

359 43-6 

358 47.6 

357 51-5 

356 55-4 

355 59-3 

355 3-1 

354 6.9 

353 10.7 

352 14.4 

351 18.1 

350 21.7 


[Eph rs) 


In 
Time. 


h m 
215.6 
211.7 
2 7.8 
2 3.9 
2 0.0 
1 56.1 
I §2.3 
148.4 
1 44.6 
I 40.7 


I 36.9 
I 33.1 
I 29.2 
125.4 
121.6 
117.8 
114.0 
110.2 
r 6.4 
I 2.7 
0 58.9 
055.1 
© 51.3 
047.6 
043.8 
© 40.1 
© 36.3 
© 32.6 
0 28.8 
025.1 


021.3 
017.6 
013.9 
O 10.1 
°o 6.4 
°o 2.6 
23 58.9 
2355.2 
23 51.4 
23 47-7 
2344.0 
23 40.2 
23 36.5 
23 32-7 
23 29.0 
2325.2 
2321.4 


Log g. 


1.35944 
1.35967 
1.36002 
1.36065 
1.36160 
1.36285 
1.36431 
1.36596 
1.36766 
1.36935 
1.37088 
1.37219 
1.37323 
1.37399 
1.37452 


1.37497 
1.3755! 
1.37631 
1.37751 
1.37916 
1.38117 
1.38342 
1.38563 
1.38762 
1.38923 
1.39043 
1.39126 
1.39182 
1.39231 
1.39289 
1.39369 
1.39476 
1.39610 
1.39771 
1.39942 
1.40121 
1.40300 
1.40463 
1.40610 
1.40730 
1.40824 
1.40891 
1.40948 
1.41007 
1.41084 


1.41194 
1.41344 


1.29996 


1.30226 
1.30280 
1.30333 
1.30384 
1.30434 
1.30484 
1.30531 
1.30577 
1.30620 


1.30704 
1.30743 
1.30781 
1.30816 


1.30850 
1.30882 
1.30011 
1.30938 
1.30965 


1.30989 


1.31010 
1.31030 
1.31047 
1.31063 
1.31076 
1.31088 
1.31098 
I.31104 
1.31109 
I.3IIII 
Y.Z311II 
1.31110 
1.31107 
1.31100 
1.31092 
1.31081 
1.31069 
1.31055 
1.31038 
1.31019 
1.30998 
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2.38 
+2.24| +0.3507 
2.10} 0.3229 
1.96] 0.2930 
1.82] 0.2608. 
1.68] 0.2257- 


+1.54|+0.1875> 
1.40] 0.1454 
1.26} 0.0987 
1.I1| 0.0461 
0.97} 9-9861 
+0.83/+9.9163 
0.68] 9.832g 
0.54) 9-7294 
0-39) 9-593E 
0.25) 9-393" 
+0.10]+9.0107 
—0.04|-8.6260 
0.19] 9.2719 
0.33] 9.5208 
0.48} 9.6780 
—0.62/-9.7931 
0.76} 9.8838 
0.91] 9.9588 
I.05| 0.0226 
1.20] 0.0780 
—1I.34,-0.1271 
~1.48l-0.1721 
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Solar Day. 
(Sid. Hr.) 


= 


July 


h 
(19.0) 


00 ON A uM & WwW WD 


- 


12 
13 
14 
15 
16 
17 
18 
19 
20 


h 21 
(20.0) 22 


wo wndsswevwesnb YW WD 
=~ OO COI A Nn & W 


Aug. 


h 
(21.0) 


© On Amn hh WwW HD mw 


ee ee | 
Aun && Ww wH we OC 


BESSELIAN STAR-NUMBERS, 1915. 


Log A. 


+9.86196 
9.86292 
9.86385 
9.86500 
9.86650 
+9.86847 
9.87080 
9-87348 
9-87637 
9-87934 
+9.88220 
9.88483 
9.88703 
9.88875 
9.88999 
+9.89088 
9.89162 
9.89247 
9-89375 
9.89565 
+9.89818 
9-90120 
9-90448 
9.90764 
9-QIo4i 
+9.91262 
9-91417 
9-91520 
9.91588 
9-91644 
+9.91713 
9.91810 
9-91942 
9.92112 
9-92313 
+9.92535 
9.92707 
9-92996 
9.93207 
9.93384 
+9.93521 
9.93614 
9-93670 
9-93707 
9-93746 
+9.93811 
+9.93928 


FOR WASHINGTON MEAN MIDNIGHT. 


Log B. 


0.8173 
0.8181 
0.8175 
0.8157 
0.8133 


—0.8107 
0.8083 
0.8067 
0.8060 
0.8064 

—0.8081 
0.8107 
0.8139 
0.8173 
0.8201 


—0.8219 
0.8222 
0.8212 


0.8189 
0.8160 


0.8134 
0.8120 
0.8121 
0.8139 
0.8172 


0.8212 
0.8252 
0.8282 
0.8301 
0.8306 


0.8299 
0.8283 
0.8264 
0.8246 
0.8233 


—0.8229 
0.8236 
0.8253 
0.8280 
0.8313 

0.8349 
0.8382 
0.8406 
0.8417 
0.8414 


—0.8397 
—0.8373 


Log C. 


+0.47963 
0.52183 
0.56018 


0.59531 
0.62770 


+0.65774 
0.68572 
0.71189 
0.73647 
0.75961 
+0.78147 
0.80217 
0.82182 
0.84050 
0.85830 
+0.87528 
0.89150 
0.90703 
0.92190 
0.93617 
+0.94986 
0.96302 
0.97568 
0.98787 
0.99960 
+I.01092 
1.02183 
1.03235 
1.04252 
1.05233 
+1.06182 


1.07098 
1.07984 
1.08841 
1.09669 
+1 410470 
1.11246 
I.TIQ95 
1.12721 
1.13423 
+1.14102 
14758 
15393 
16007 
16601 


+2.17175 
+1.17729 


~~ lo 


Log D. 


Solar Day. 
(Sid. Hr.) 


-1.30544 | Aug. 16 


1.30420 
1.30284 
1.30135 
1.29974 


—1.29800 
1.29613 
1.29414 
1.29201 
1.28975 

~1.28736 
1.28483 
%.28217 
1.27937 
1.27643 

—1.27335 
1.27012 
1.26675 
1.26324 
1.25957 


1.25574 
1.25177 
1.24763 
1.24333 
1.23887 

1.23423 
1.22943 
1.22444 
1.21928 
1.21393 

—-1.20839 
1.20265 
1.19671 
1.19056 
1.18420 

-1.17762 

17081 

16377 

15648 

14895 

—I.I4II5§ 
1.13309 


1.12475 
Y.r11611 


1.10717 


-1.09792 


oe NE oe on | 
- ee ee 


17 
18 


19 
20 


(22.0) 22 


Sept. 


h 
(28.0) 


oO On Aun @® WwW WD HH 


“— 
~ 0 


12 


h 
(0.0) a1 


23 


-1.08834 | Oct. 1 
E= +0''.03™ +0*.002 


{Eph 15] 


+9.93928 
9.94098 
9-94320 
9-94570 
9.94828 
+9.95057 
9-95237 
9-95359 
9-95432 
9-95466 
+9.95484 
9-95508 
9-95555 
9-95634 
9-95748 


+9.95892 
9.96059 
9.96238 
9.96418 
9-96584 
+9.96728 
9.96838 


+9.97551 
9-97754 
9-97964 
9.98128 
9-982 36 
+9.98295 
9.98316 
9-98315 
9.98316 
9-98337 
+9.98388 
9.98474 
9.98592 
9.98732 
9.98889 
+9.99048 
+9.99202 





Log C. 


+1.17729 
1.18265 
1.18782 
1.19281 
1.19762 
+1.20226 
1.20673 
I.21104 
1.21518 
1.21917 


+1.22300 
1.22667 
1.23019 
1.23357 
1.23679 


+1.23988 ; 


1.24282 
1.24561 
1.24827 
1.25079 


+1.2§317 
1.25542 
1.25753 
1.25951 
1.26136 
+1.26308 
1.26466 
1.26611 
1.26744 
1.26864 


+1.26971 
1.27005 
1.27146 
1.27215 
1.27271 
+1.27314 


1.27345 
1.27363 





Lee 


tay 
| I 





O.7113%3 
0.6816 
—0.6sazr 
0.61385 
0.57838 
0.53722 
0.49158 
—0.44041 
0. 38228 
0.31454 





—9. 50850 


1.27368 | +8.43650 


1.27361 
+1.27341 
1.27308 
1.27262 
1.27204 
1.27132 
+1.27048 
+1.26951 


9.57538 
+9.86165 
0.03229 
0.15444 
0.24963 
0.32759 
+0. 39360 
+0.45080 


2.0) 


Nov. 


(8.0) 


ay’. 
ar.) 





| 
2 





7s) 


4 
5 
6 





o am 


10 
Il 
12 
13 
ts 





BESSELIAN STAR-NUMBERS, 1915. 


Log A. 


+9.99202 


9-99334 
9-99441 
9-99514 
9-99555 


+9-99574 


9-99581 
9-99603 
9-99057 
9-99757 


| +9-99909 


©.00100 
©.00312 
©.00514 


0.00690 


"6 +0.00819 


17 
18 


©.00900 
0.00937 
0.00954 
0.00964 
+0.00989 
0.01042 
0.01130 
0.01250 
0.01397 
+0.01560 
0.01730 
0.01898 
0.02050 
0.02178 


+0.02278 
0.02348 
0.02393 
0.02428 
0.02470 
+0.02538 
0.02647 
0.02806 
0.03005 
0.03233 
+0.03461 
0.03670 
0.03837 
0.03960 
0.04041 
+0.04089 
+0.04130 


FOR WASHINGTON MEAN MIDNIGHT. 


—o0.8401 
0.8415 
0.8434 
0.8452 
0.8465 

--0.8468 
0.8458 
0.8433 
0.8397 
0.8355 

—0.8314 
0.8283 
0.8266 
0.8266 
0.8279 


0.8299 
0.8318 
0.8329 
0.8326 
0.8310 


—0.8280 
0.8241 
0.8199 
0.8158 
0.8122 

—0.8096 
0.8080 
0.8074 
0.8078 
0.8088 


—o0.8100 
0.8109 
0.8108 
0.8094 
0.8065 


—0.8022 
0.7971 
0.7919 
0.7874 
0.7845 

0.7833 
0.7838 
0.7854 
0.7873 
0.7885 

—0.7884 

-O. 7808 


+1. ensbogr +0.45080 
1.26840 | 0.50126 
1.26717 | 0.54638 
1.26580 | 0.58715 
1.26429 | 0.62433 
+1.26265 | +0.65847 
1.26088 | 0.69003 
1.25896 | 0.71934 
1.25691 | 0.74669 
1.25471 | 0.77231 
+1.25238 | +0.79640 
1.24990 | 0.81910 
1.24727 | 0.84057 
1.24449 | 0.86091 
1.24157 | 0.88022 
+1.23849 | +0.89860 
1.23526 | o.g1611 
1.23187 | 0.93283 
1.22832 | 0.94881 
1.22460 | 0.96410 
+1.22072 | +0.97876 
1.21667 | 0.99282 
1.21245 | 1.00631 
1.20806 | 1.01928 
1.20348 | 1.03176 
+1.19872 |+1.04376 
1.19376 | 1.05532 
1.18862 | 1.06646 
1.18328 | 1.07720 
1.17773 | 1.08755 
+1.17197 | +1.09754 
1.16600 | 1.10718 
1.15981 | 1.11649 
1.15339 | 1.12548 
1.14673 | 1.13416 
+1.13983 |+1.14255 
1.13269 | 1.15065 
1.12528 | 1.15847 
1.11760 | 1.16603 
1.10965 | 1.17333 
+1,10141 , +1.18038 
1.09286 | 1.18719 
1.08401 | 1.19376 
1.07483 | 1.20011 
1.06532 | 1.20624 
+1.05545 |+1I.21215 
+1.04521 |+1.21784 


Nov. 


(4.0) 


h 
(5.0) 


h 
(6.0) 





16 


23 
24 
25 
26 
27 
28 
29 
30 
31 
32 


E= +0'’.03= +0°.002 
[Eph rs} 


Log A. 


+0.04130 
0.04178 
0.04250 
0.04351 
0.04487 
+0.04650 
0.04828 
0.05017 
0.05205 
0.05382 


+0.05538 
0.05668 
0.05770 
0.05847 
0.05908 
+0.05970 
0.06051 
0.06166 
0.06324 
0.06525 
+0.06756 
0.07000 
0.07229 
0.07427 
0.07581 
+0.07693 
0.07773 
0.07834 
0.07896 
0.07975 
+0.08081 
0.08214 
0.08373 
0.08552 
0.08741 
+0.08929 
0.09110 
0.09270 
0.09410 
0.09522 
+0.09610 
0.09675 
0.09737 
0.09808 
0.09905 
+0. 10039 
+0.10212 


Log B. 


—0. 7868 
0.7836 
0.7794 
0.7746 
0.7697 

-—0.7655 
0.7622 
0.7601 
0.7592 
0.7595 

—0.7606 
0.7622 
0.7635 
0.7641 
0.7634 

~0.7612 
90-7573 
0.7524 
0.7471 
0.7424 


0.7391 
0.7379 
0.7387 
0.7409 
0.7438 

—0.7463 
0.7476 
0.7474 
0.7454 
0.7421 

—0.7380 
0.7337 
0.7301 
0.7273 
0.7259 

—0.7258 
0.7271 
0.7294 
0.7322 
0.7351 


—0.7374 
0.7385 
0.7380 
0.7360 
0.7325 

0.7284 

0.7247 
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Log C. 


+1.04521 
1.03458 
1.02354 
1.01207 
I.0001 5 


+0.98774 
0.97483 
0.96138 
0.94735 
0.93270 
+0.91740 
0.90139 
0.88462 
0.86703 
0.84855 
+0.82910 
0.80858 
0.78689 
0.76391 
0.73949 
+0.71347 
0.68563 
0.65574 
0.62348 
0.58847 
+0.55024 
0.50815 
0.46139 
0.40882 
0.34882 
+0.27903 
0.19565 
0.09217 
9.95586 
9-75584 
+9-37345 


8.98868 


9.63466 
9.88358 
0.04073 


—0.15580 


0.24657 
0.32150 
0.38528 
0.44077 


—0.48985 
~0.53382 


Log D. 


+1.21784 
1.22334 
1.22864 


1.23374 
1.23865 
+1.24337 
1.24792 
1.25228 
1.25647 
1.26048 
+1.26433 
1.26801 
1.27152 
1.27488 
1.27807 
+1.28111 
1.28399 
1.28672 
1.28930 
1.29173 
+1.29400 
1.29614 
1.29812 
1.29996 
1.30166 
+1.30322 
1.30463 
1.30590 
1.30703 
1.30803 
+1.30888 
1.30960 
1.31018 
1.31062 
1.31092 
+1.31108 
I.31III 
1.31100 
1.31076 
1.31037 


+1.30985 
T.30919 
1.30840 
1.30746 
1.30638 
+1.30516 
+1.30380 
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Solar Day. 


(Sidereal 
Hour.) 


Jan. 


h 
(7.0) 


© On~ Am Sf W HD HH O 


-— 
~~ O 


12 


h 
(8.0) 


Feb. 


h 
(9.0) 


INDEPENDENT STAR-NUMBERS, 1915. 


y 


FOR WASHINGTON MEAN MIDNIGHT. 


f 


In 
Time. 


yf’ 


In 
Time. 


In 
Arc. 





ee | ee ee | NS A | ER | 


—0.0006 +0.554 |+0.001 


+0.0021 
0.0048 
0.0076 
0.0103 


0.0130 
0.0158 
0.0185 
0.0213 
0.0240 


0.0267 
0.0295 
0.0322 
0.0350 


0.0377 


0.0404 
0.0432 
0.0459 
0.0486 


0.0514 


0.0541 
0.0569 
0.0596 
0.0623 
0.0651 


0.0678 
0.0706 
0.0733 
0.0760 
0.0788 


0.0815 
0.0842 
0.0870 
0.0897 
0.0924 


0.0952 
0.0979 
0.1007 
0.1034 
0.1061 


0.1089 
0.1116 


0.1144 
0.1171 


0.1198 


0.1226 


0.567 
0.578 
0.59° 
0.602 
+0.614 
0.626 
0.638 
0.649 
0.661 


+0.672 
0.684 
0.695 
0.706 
0.718 
+0.729 
0.740 
0.751 
0.762 
9-773 
+0.784 
0-795 
0.805 
0.816 
0.826 


+0.836 
0.847 
0.857 
0.867 
0.877 


+0.887 
0.897 
0.906 
0.916 
0.925 
+0.935 
0.944 
0.953 
0.962 
0.971 


+0.980 
0.989 
0-997 
1.006 


I.015 


+1.023 


0.006 
0.010 
0.011 


0.009 


+0.004 
—0.002 
0.009 
0.014 
0.016 


—O0.015 
0.010 
—0.003 
+0.005 
0.012 


+0.017 
0.018 
0.016 
0.011 
+0.005 


—0.002 
0.007 
0.011 
0.013 
0.012 


—0.010 
—0.006 
0.000 
+0.005 
0.009 
+0.011 
0.010 
0.007 
+0.00I 
—0.006 


—O.012 
0.015 
0.015 
0.012 

—0.005 


+0.003 
0.010 
0.016 
0.018 
0.016 


+0.012 


0.1253 §+1.031 |+0.007 


296 33.8 
297 I1.0 
297 49.7 
298 1.8 
298 15.4 
298 24.6 
298 33.1 
298 45.4 
299 5-3 
299 34-4 
300 13.1 
300 §7-5 
301 42.7 
302 23.8 
302 56.0 


303 18.5 
393 31-3 
303 38.1 
393 41.7 
303 45.8 


393 53-3 
304 5.8 
304 24.1 
304 47.6 
305 15.0 
305 44.6 
306 14.2 
306 41.1 
397 3-5 
3°97 19-7 
307 29.0 
307 32.1 
397 31-5 
397 39-3 
307 32.6 
307 41.1 
307 57.8 
308 22.3 
308 52.2 
309 23-1 
309 50.8 
ZIOIT.5S 
310 23.6 
310 27.8 
310 26.4 


310 22.5! 2041.5 
310 19.5 | 20 41.3 


{Eph 1s) 


343 31-3 
342 34.3 
341 37-2 
340 40.0 
339 42.7 
338 45.3 
337 47-7 


h m 


351 4.3| 23 24.3 


23 20.5 
23 16.8 
23 13.0 
23 9.2 
23. 5:5 
23 1.7 
22 57-9 
22 54.1 
22 50.3 
22 46.5 
22 42.7 
22 38.8 
22 35.0 
22 31.2 
22 27.3 
22 23.5 
22 19.6 
2215.8 
22 11.9 


22 8.0 
22 4.1 
22 0.2 
21 56.3 
21 52.4 
21 48.4 
21 44.5 
21 40.5 
21 36.6 
21 32.6 


21 28.6 
21 24.6 
21 20.6 
21 16.6 
2112.6 


ar 8.5 
2I 4.5 
2I 0.4 
20 56.4 
20 52.3 
20 48.2 
2044.1 
20 40.0 
20 35-9 
20 31.7 
20 27.6 
20 23.4 


Log g. 


0.90782 
0.91166 


0.91600 
0.92043 
0.92433 
0.92732 
0.92914 
0.92980 
0.92968 
0.92933 
0.92947 
0.93062 
0.93315 
0.93698 
0.94167 


0.94663 
0.95131 
0.95512 
0.95796 
0-95977 


0.96076 


Log &. 


1.31013 
1.30992 
1.30969 
T.30943 
1.30916 
1.30886 
1.30854 
1.30821 
1.30786 
1.30749 
1.30710 
1.30669 
1.30626 
1.30581 
1.30535 


1.30488 
1.30439 
1.30389 
1.30337 
1.30284 


1.30230 


0.96120 J 1.30174 


0.96148 
0.96195 
0.96289 


1.30117 


1.30059 
11. 30000 


0.96450 } 1.29939 


0.96694 
0.97018 
0.97407 
0.97836 
0.98263 
0.98645 
0.98947 
0.99146 
0.99246 


0.99272 
0.99271 
0.99301 
0.99412 
0.99631 


0.99956 
1.00356 
1.00781 
1.01178 
1.01508 


1.01748 
1.01898 


1.29878 
1.29816 
1.29754 
1.29690 


1.29626 
1.29562 
1.29496 
1.29431 
1.29365 
1.29299 
1.29232 
1.29167 
1.2Q101 
1.29034 


1.28968 
1,28902 
1.28836 
1.28772 
1.28708 


1.28645 
1.28581 








—4- 


4-57 

—4.69|-0.6715 
4.81] 0.6822 
4.93| 0.6926 
5.04] 0.7025 





5-15] 0.712% 
—5-20;-0.7214 
5-37} 9-733 
5-48] 0.738% 
5-59} 90-7472 
5-69} 0.7552 
—5-79|—0. 7629 
5-89} 0.7704 
5-99, 0.7770 
6.09] 0.7845 
6.18) 0.7912 | 
—6.28,—0.7977 
6.37) 0.8039 
6.46! 0.8100 | 
6.54| 0.8157 
6.63! 0.8213 


6.7 1|-0.8267 | 
—6.79)-0.8319 












































INDEPENDENT STAR-NUMBERS, 1915. 223 
FOR WASHINGTON MEAN MIDNIGHT. 
G H 

‘Day. ~~ 

ereal Log & Log &. $ Log i. 

mr.) In In In 

Are. Time. Time. 
° ' |} h om hm ” 

15 310 19.5 | 2041.3 | 305 50.9 | 2023.4] 1.01898 | 1.28581 J-6.79|/-0.8319 
16 310 19.4 | 20 41.3 | 304 48.3 | 2019.2] 1.01967 | 1.28519 | 6.87) 0.8368 
17 310 24.3 | 20 41.6] 303 45.6| 2015.0] 1.01987 J 1.28456 | 6.94] 0.8416 
18 310 34.5 | 20 42.3 | 302 42.7 | 2010.8] 1.01985 | 1.28396] 7.02] 0.8462 

19 310 49.4 | 20 43.31 301 39.8| 20 6.6] 5.01995 | 1.28336 | 7.09] 0.8506 

0)20 311 8.1] 2044.5] 300 36.7| 20 2.4] 1.02042 | 1.28279 [-7.16|-0.8549 
ar 311 28.6 | 20 45.91 299 33-4| 19 58.2] 1.02146 | 1.28222 J 7.23) 0.8589 
22 311 49.3 | 20 47.3] 298 30.1} 19 54.0] 1.02312 | 1.28166] 7.29] 0.8628 
23 312 8.4] 2048.6] 297 26.5 | 19 49.8] 1.02548 J 1.28111 | 7.35) 0.8665 
24 312 23.8 | 20 49.6] 296 22.9 | 19 45.5] 1.02842 | 1.28058] 7.42] 0.8701 
25 312 34.2 | 20 50.3 1295 19.1 | 19 41.3 | 1.03167 | 1.28006 |-7.47|-0.8735 
26 312 38.7] 20 50.6] 294 15.3 | 19 37.0] 1.03496 I 1.27957 | 7-53] 0.8767 
27 312 38.2] 20 50 § 1293 11.3 | 19 32.8] 1.03792 J 1.27909 | 7.58) 0.8798 
28 312 34.5|20 50.3]292 7.2!1928.5] 1.04025 | r.27861 | 7.63) 0.8827 

r oY 312 30.1|20 50.0]291% 3.0/19 24.2] 1.04171 | 1.27816 | 7.68) 0.8854 
2 . 312 28.5 | 20 49.9] 289 58.7 | 19 19.9] 1.04228 | 1.27773 [-7-73|-0.8880 
3 0.009 | 312 32.4 | 20 50.2 | 288 54.3 | 19 15.69 1.04217 | 1.27732] 7-77| 0.8905 
4 0.014 | 312 43.6 | 20 50.9] 287 49.8 | 19 11.3] 1.04170 | 1.27693 J 7.81) 0.8928 

5 0.015 1313 2.1|2052.1128645.2/19 7.0] 1.04140] 1.27656] 7.85] 0.8950 

b 6 0.012 | 313 26.0| 20 53.71 285 40.6|19 2.71 1.04174 | 1.27621 | 7.89] 0.8970 

1.0) 7 -0.007 | 313 51.9 | 20 55.5] 284 35.9 | 18 58.4] 1.04296 | 1.27588 ]-7.92|-0.8989 

8 40.001 | 314. 15.6] 20 57.0) 283 31.1 | 18 54.1] 1.04516 | 1.27557 | 7-96] 0.9006 
9 0.009 | 314 33-6 | 20 58.2] 282 26.3 | 18 go.8] 1.04808 J 1.27529 | 7-98] 0.9022 
10 0.015 1314 44.4 | 20 59.0] 281 21.4 | 18 45.4] 1.05130] 1.27502 | 8.01] 0.9037 
It 0.018 | 314 47.8 | 20 59.21 280 16.4 | 18 41.1] 1.05438 | 1.27478 | 8.04) 0.9050 
12 +0.018 | 314 45.8 | 20 59.11 279 11.5 | 18 36.8] 1.05690 J 1.27456 |-8.06/-0.9062 
13 0.014 1314 41.3 | 2058.71278 6.5 | 18 32.4] 1.05862 | 1.27436] 8.08] 0.9073 
14 0.008 ] 314 37.2|2058.51277 1.4| 1828.1] 1.05947 | 1.27419 | 8.09] 0.9082 
1§ +0.002 ] 314 36.2 | 20 58.41275 56.4 | 18 23.8] 1.05963 |. 1.27406 | 8.11] 0.9090 
16 —0.004 | 314 40.0 | 20 58.71 274 51.4 | 18 19.4] 1.05927 | 1.273941 8.12) 0.9096 
17 —0.009 | 314 48.7 | 20 §9.21 273 46.3 | 18 15.1] 1.05869 | 1.27383 }-8.13]-0.9102 
18 0.012315 2.5(2% 0.21272 41.3 | 1810.8] 1.05821 | 1.27376] 8.14] 0.9106 
19 0.013 [315 20.1/2r 1.3]271 36.3|18 6.4] 1.05802 | 1.27371 | 8.14] 0.9108 
20 0.012 1315 39-7| 21 2.6]. 270 31.3|18 2.1] 1.05834 | 1.27369 | 8.15] 0.9109 

, 2! 0.009 1315 59.7|21 4.0[ 269 26.4| 17 57.8] 1.05926 | 1.27368] 8.15| 0.9109 

12.0)22 —0.004 1316 18.521 5.2] 268 21.5| 17 53.4] 1.06075 | 1.27371 |-8.14|-0.9108 
23 +0.001 1316 34.12/22 6.3] 267 16.6| 1749.1] 1.06280 | 1.27376] 8.14] 0.9105 
24 0.006 1316 45.4]21 7.0] 266 11.9/17 44.8] 1.06518 | 1.27383 | 8.13] o.g1or 

25 0.009 1316 52.0|/21 7.51265 7.2}1740.5] 1.06769 | 1.27393 | 8.12] 0.9¢96 

26 0.010 | 316 53.8) 21 7.61264 2.6) 17 36.2] 1.06996 J 1.27405 | 8.11] 0.9090 
+0.008 } 316 52.5|21 7.5] 262 58.0] 17 31.9] 1.07175 | 1.27420 |-8.09| -0.9082 

+0.004 1316 50.5} 21 7.4] 261 53.5|17 27.69 1.07279 | 1.27430] 8.08} 0.9073 

~0.002 [316 50.4| 21 7.4] 260 49.2 | 17 23.39 1.07303 1 1.27455 | 8.06] 0.9062 

0.008 1316. 55.5{2I 7-7125944.9|17 19.0] 1.07263 | 1.27478] 8.04] 0.9050 

0.013 1317 7.3|2% 8.51258 40.7 | 17 14.7] 1.07190 | 1.27502] 8.01) 0.9038 

Apr. x 0.015 1317 26.4| 22 9.81257 36.7 | 17 10.4] 1.07125 | 1.27527 |-7.99|-0.9023 
0.2512 §+1.353 |-0.013 9317 §1.2 | 21 11.41 256 32.717 6.20 1.07112 § 1.27555 I-7.96]-0.9007 





(Eph rs) 
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Solar Day. 


(Sidereal 
Hour.) 


Apr. 


h 
(18.0) 


Oo On A Nn & W BN 


- 
1°] 


_ Ir 
12 

13 

14 

15 

16 

17 

18 

19 

20 

h 21 
(14.0)22 
23 

24 

25 

26 

27 

28 

29 

30 


II 
12 
13 
14 
15 
16 
17 


INDEPENDENT STAR-NUMBERS, 1915. 





y 
0.2485 
0.2512 
0.2540 
0.2567 
0.2595 
0.2622 
0.2649 
0.2677 


0.2704 
0.2732 


0.2759 
0.2786 


0.2814 
0.2841 
0.2868 


0.2896 
0.2923 
0.2950 
0.2978 
0.3005 
0.3033 
0.3060 
0.3087 
0.3115 
0.3142 
0.3170 
0.3197 
0.3224 
0.3252 
0.3279 
0.3306 
0.3334 
0.3361 


0.3389 
0.3416 


0.3443 
0.3471 
0.3498 
0.3526 
9.3553 
0.3580 
0.3608 
0.3635 
0.3662 
0.3690 


FOR WASHINGTON MEAN MIDNIGHT. 








+1.346 |-0.015 


1.353 
1.360 
1.367 
1.374 
+1.381 
1.388 
1.395 
1.402 
1.409 
+1.416 
1.423 
1.431 
1.438 
1.445 
+1.453 
1.460 
1.468 
1.476 
1.484 


+1.492 
1.499 
1.508 
1.516 
1.524 
+1.532 
1.540 
1.549 
1.557 
1.566 
+1.575 
T.583 
1.592 
1.601% 
1.610 


+1.619 
1.628 
1.638 
1.647 
1.656 
+1.666 
1.676 
1.685 
1.695 


1.705 


0.013 

0.008 
—0.001 
+0.007 


+0.014 
0.018 
0.019 
0.016 
0.011 


+0.004 
—0.002 
0.008 
0.012 
0.013 


—0.012 
0.010 
—0.005 
0.000 
+0.004 
+0.008 
0.009 
0.008 
+0.004 
-0.001 
—0.007 
0.013 
0.016 
0.015 
0.011 


—0.004 
+0.004 
0.012 
0.018 
0.020 


+0.018 
0.014 
+0.007 
0.000 
-—0.006 


-—0.010 
0.012 
0.012 
0.010 
0.006 


0.3717 [+1.715 |—O.001 
0.3744 [+1.725 |+0.003 


317 26.4 
317 §1.2 
318 18.5 
318 44.5 
319 5-7 
319 20.4 
319 27.9 
319 29.8 
319 28.7 


319 27-9 | 


319 29-5 
319 36.0 
319 47-5 
320 4.0 
320 24.3 
320 46.7 
321 9.2 
321 31.4 
321 50.1 
322 4.8 


322 15.0 
322 20.6 
322 22.7 
322 24.4 
322 27.4 
322 35.0 
322 48.7 
323 9-3 
323 35-7 
324 5.0 
324 33-2 
324 58.0 
325 15-9 
325 27.0 
325 32.2 
325 34-1 
325 35:7 
325 39-5 
325 47-5 
326 0.5 


326 18.2 
326 39-5 
327 2.8 
327 26.3 
327 48.4 
328 7.6 
328 22.8 


h m 
21 9.8 
2111.4 
21 13.2 
2115.0 
2116.4 


2117.4 
2117.9 
21 18.0 
2117.9 
2117.9 
21 18.0 
2118.4 
21 19.2 
21 20.3 
2121.6 


21 23.1 
21 24.6 
21 26.1 
21 27.3 
21 28.3 


21 29.0 
2120.4 
21 29.5 
21 29.6 
2129.8 
21 30.3 
21 31.2 
21 32.6 
21 34.4 
21 36.3 
21 38.1 
21 39.9 
2141.1 
21 41.8 
21 42.1 


21 42.3 
21 42.4 
21 42.6 
21 43.2 
21 44.0 
21 45.2 
21 46.6 
21 48.2 
21 49-7 
21 51.2 


21 52.5 
21 53-5 


° é 


257 36.7 
256 32.7 
255 28.9 
254 25.2 
253 21.6 


252 18.2 
251 14.9 
250 11.7 
249 8.7 
248 5.8 


24] 3:2 
246 0.7 
244 58.3 
243 56.1 
242 54.1 
241 §2.3 
240 50.7 
239 49.2 


238 48.0 
237 47-0 


236 46.1 
235 45-5 


234 45-0 
233 44.8 
232 44.8 


231 45.0 


230 45.3 


229 45.9 


228 46.7 
227 47-7 
226 48.9 
225 50.3 
224 51.8 


223 53.6 
222 55.6 


221 57.7 


22I OI 
220 2.6 
219 5-3 
218 8.2 
217 11.3 
216 14.6 
215 18.1 
214 21.7 
213 25.6 
212 29.5 
211 33.7 


[Eph rs] 


h m 
17 10.4 
17 6.2 
17 1.9 
16 57.7 
16 53-4 
16 49.2 
16 45.0 
16 40.8 
16 36.6 
16 32.4 


16 28.2 
16 24.0 
16 19.9 
16 15.7 
16 11.6 


16 7.5 
16 3.4 
T5 59-3 
15 §5-3 
1§ 51.1 


15 47-1 
T§5 43-0 
T5 39.0 
T§ 35-0 
15 31.0 
15 27.0 
15 23.0 
15 19.1 
1515.1 
1§ 11.2 


15 7:3 
15 3.4 
14 59-5 
14 55-6 
14 51.7 


1447.8 
14 44.0 
14 40.2 
14 36.4 
14 32.5 
14 28.8 
1425.0 
1421.2 
1417.4 
1413.7 
14 10.0 
14 6.2 


1.07125 
1.07112 
1.07182 


1.07339 
1.07573 
1.07846 
1.08113 
1.08332 


1.08479 
1.08548 


1.08547 
1.08500 
1.08429 
1.08366 
1.08338 


1.08354 
1.08431 
1.08562 
1.08744 
1.08964 


1.09194 
1.09413 
1.09589 
1.09702 
1.09747 


1.09736 
1.09689 
1.09651 
1.09660 
1.09746 
1.09925 
I.10171 
1.10462 
1.10756 
1.11006 


11193 
11303 
11348 
T1345 
T1321 


.11307 
.11324 
.11390 
.11 508 
.11682 


.TIQOI 
12152 


~~ = - He 
* 68 e8 ee «@ 


“ttt 


Ln ME oe | 


1.27527 
1.27555 
1.27585 
1.27618 
1.27652 
1.27688 I—7 
1.27726 
1.27766 
1.27808 
1.27852 


1.27897 
1.27944 
1.27992 
1.28042 
1.28094 


1.28146 


1.28200 
1.28255 
1.28311 
1.28368 


1.28426 


1.28485 
1.28545 
1.28606 


1.28667 


1.28728 
1.28791 
1.28853 
1.28915 
1.28978 
1.29041 
1.29104 
1.29168 
1.29232 
1.29295 


1.29358 
1.29421 
1.29483 
1.29545 
1.29607 
1.29668 
1.29729 
1.29789 
1.29848 
1.29907 


1.29964 





7.99109 


7-96 0.4 


7-93 oa 
7-89; 0 
lg 


ce 


6) 8 


7 64 0.8 

591-058 
7-54 0.83 
7-49: 0.83 
7-43) 0-8; 
7-37, 0.86 


—7-31;-0.56 
7.25] 0. 
79) 08 
7.12| 0.85 
7.05| 0.84 

—6.98) 0.84 
6.91] 0.83 
6.84 0.33 
6. ots 
6.68; 0.82) 

-6. 0-844 
6 3 on 

44 0. 
6.35) 0.80: 
6. 26 0.754 
¥- ajo 7% 
6.08) 0.78 
5-99. 0.77) 
5: ge 0.778 
5. Bo o. 763 

“379-03 
5-60 0.748 
5-50 9.740 
5-40 0.732 
5-30 0.724 

—§-19,-0- 745 

5.08, Oo. 706 
4. 0.6931 
4.87, 0.687) 
4.76) 0.677) 

-4.65)-0.6671 











1.30021 |-4.53,-0.656! 


INDEPENDENT STAR-NUMBERS, 1915. 
FOR WASHINGTON MEAN MIDNIGHT. 




















f' G H 
‘Day. 
ereal Logg. | Loghk. 
ur.) In In In In Tn 
Time. Arc. Time. Arc. Time. 
8 °- ')h m ° ' | h m 
r17| 0.3744 [+1.725 |+0.003 | 328 22.8 | 21 53.5] 211 33.7|14 6.2] 1.12152 | 1.30021 
18 | 0.3772 0.007 1328 33.6 | 21 §4.2§21038.0/14 2.5] 1.12415 | 1.30077 
19] 0.3799 0.009 | 328 40.1 | 21 54.71 209 42.5 | 13 §8.8] 1.12665 J 1.30131 
20! 9. 0.009 | 328 43.2 | 21 54.9] 208 47.2 | 13 55.19 1.12882 J. 1.30185 
21 | +0.005 1328 45.1 | 21 55.01 207 §2.0/ 13 51.5] I.13047 | 1.30238 
0)22 0.000 | 328 48.1 | 21 55.29 206 57.0) 13 47.8] 1.13149 | 1.30289 
23 0.006 1328 54.8 | 21 55.79]206 2.113 44.1] 1.13200 | 1.30339 
24 0.012 1329 6.7|21 56.4].205 7.4113 40.5 1.13218 J 1.30388 
25 0.016 1329 25.0 | 21 57.71204 12.8 13 36.9] 1.13242 | 1.30435 
26 0.017 1329 48.7 | 21 59.24 203 18.4 | 13 33.2] 1.13308 J 1.30482 
27 0.014 [33015.3|22 1.03202 24.1 | 13 29.6] 1.13444 | 1.30527 
28 —0.008 | 33041.6)22 2.8] 201 29.9 | 13 26.0] 1.13661 | 1.30570 
29 +0.001 1331 4.2/22 4.31200 35.9 | 13 22.4] 1.13951 | 1.30613 
30 0.009 1331 21.0122 5.41199 41.9/13 18.8] 1.14283 | 1.30653 
31 0.016 9331 31.2/22 6.19198 48.1|13 15.2] 1.14620 | 1.30691 
ae +0.019 | 331 35-6/22 6.41197 54.4| 13 11.6] 1.14922 § 1.30729 
2 0.019 [331 30.622 6.41197 0.8/13 8.1] 1.15166} 1.30764 
3 0.016 1331 36.9 |}22 6.51196 7.31/13 4-5] I-15339 1 1.30799 
4 0.010 J 331 38.8} 22 6.61195 13.9/13 0.9] 1.15448 | 1.30832 
5 +0.003 1331 44.4|/22 7.0] 194 20.5 | 12 57.4] 1.15509 | 1.30863 
.0) 6 0.003 1331 54.4122 7.61193 27.3 | 12 53-8] 1.155509 1.30892 
7 0.008 4332 8.6)22 8.61192 34.1] 12 50.3] 1.15596 J 1.30919 
8 O.O1L $332 26.1 }22 9.7] 191 41.1 | 12 46.79 1.15667 § 1.30945 
9 O.O1I 1332 45.4 | 22 11.0] 190 48.0] 12 43.2] 1.15782 § 1.30969 
10 0.010 1333 4.6|22 12.3] 189 55.1 | 12 39.7] 1.15943 | 1-309091 
8 —0.007 9333 22.6/2213.5]189 2.2) 12 36.1] 1.16152 J x.31011 
12 —0.002 1333 38.0|2214.5]188 9.4/12 32.6] 1.16403 | 1.31030 
3 +0.003 1333 49-7 | 22 15.34 187 16.6] 12 29.1] 1.16678 J 1.31047 
14 0.007 1333 57-3 | 22 15.81 186 23.9/ 12 25.69 1.16965 | 1.31062 
15 0.009 1334 0.9|22 16.19 185 31.2 | 12 22.1] 1.17243 | 1.31074 
16 +0.010 1334 1.2 /22 16.1]184 38.5] 12 18.6] 1.17491 | 1.31086 
7 0.007 [334 0.1 | 22 16.0§ 183 45.9 | 12 15.1} 1.17689 f. 1.310905 
18 +0.002 | 333 59.5 | 22 16.0] 182 53.4] 12 11.6] 1.17833 | 1.31101 
19 0.004 1334 1.4/2216.1f182 0.8/12 8.19 1.17928 | 1.31106 
20 0.0104334 8.1/2216.59181 8.3/12 4.69 1.17993 | 1.31110 
h 21 | 0.4703 —0.016 1334 20.1 | 2217.31 18015.8/12 1.1] 1.18054] 1.31111 
18.0)22 | 0.4730 122| 0.018 | 334 36.9 | 22 18.51179 23-3 | 11 57-6] 1.18147 [ 1.31111 
23| 0.4758 § 2.134 | 0.016 1334 56.8 | 22 19.81178 30.8] 11 54.11 1.18298 [ 1.31110 
241 0.4785 | 2.145 | 0.011 1335 16.8 | 22 21.19177 38.3 | 11 50.6] 1.185209 1.31105 
25 | 0.4812 | 2.157 |-0.003 1335 34.2 | 22 22.3176 45.8) 11 47.1] 1.18808 | 1.31099 
26 | 0.4840 169 |+0.005 1335 46.5 | 22 23.11175 53-3 | 1243.6] 1.19137 | 1.31091 
27 | 0.4867 | 2.180 | 0.013 1335 53-1] 22 23.51175 0.8) 11 40.11 1.19479 | 1.31081 
28 | 0.4894 | 2.192 | 0.018 1335 54.3 | 2223.64174 8.2] 11 36.59 1.19797 | 1.31070 
29 | 0.4922 | 2.203 | 0.019 1335 51.8 | 22 23.51.173 15.6/ 11 33.0] 1.20060 J 1.31056 
30| 0.4949 | 2.214 | 0.017 1335 48.3 | 22 23.2]172 23.0| 11 29.5] 1.20263 | 1.31040 
july 3 0.4977 226 |+0.012 $335 46.0/ 22 23.19 171 30.4/ 11 26.0] 1.20404 J 1.31023 
2| 0.5004 [+2.237 |+0.005 J 335 46.6| 22 23.1170 37-7 | 11 22.5] 1.20496 | 1.31004 
33281°—191 5——1 5 (Eph 15} 
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3:99 
2.96] 0.4715 
2.83] 0.4524 
—2.71'-0.4324 
2.58] 0.4112 
2.45| 0.3888 
2.32} 0.3651 
2.19] 0.3399 
—2.06 ~0.3130 
1.92} 0.2842 
1.79] 0.2532 
1.66] 0.2197 
1.52} 0.1833 


—1.39 —0.1435 
1.26) 0.0995 
1.12] 0.0504 
0.99) 9-9949 
0.85} 9-9311 
—0.72 —9.8563 
0.58| 9.7656 
0.45| 9.6508 
0.31| 9.4941 
0.18] 9.2464 
—0.04|-8.6101 
+0.10|/+8.9770 
0.231 9.3625 
0.37| 9.5633 
©.50| 9.7000 
+0.64|+9.8037 
0.77| 9-8873 
0.91) 9-9572 
1.04| 0.0173 
1.18] 0.0700 


+1.31/+0.1169 
+1.44|+0.1591 





226 


Solar Day. 


(Sidereal 
Hour.) 


July 


h 
(19.0) 


h 21 
(20.0)22 


e 

oR 
wo WwW bd” KH BD BW DH HW 
~~ OO ON A wT & W 


5° 


(21. 


=] 
— 
Oo ON AM BW ND w 


Ce en 
An & WwW RH ww O 


INDEPENDENT STAR-NUMBERS, 1915. 
FOR WASHINGTON MEAN MIDNIGHT. 








y 8 8 
0.4977 [+2.226 

0.5004 J 2.237 
©.503I f 2.249 
0.5059] 2.260 
0.5086 | 2.271 
0.5114 
0.5141 
0.5168 
0.5196 
0.5223 


+2.283 
2.204 
2.305 
2.316 
2.327 
+2.338 
2-349 
2.360 
2.371 
2.382 


+2 .393 
2.404 
2.414 
2.425 
2-435 

+2.446 
2.457 
2.466 
2.476 
2.487 


+2.497 
2.507 
2.517 
2.527 
2.536 
+2.546 
2.556 
2.565 
2-575 
2.584 
+2.594 
2.603 
2.612 
2.621 
2.630 


-0.OrI! 
0.010 
0.007 

—0.003 

+0.002 

+0.006 
0.009 
0.010 
0.009 
+0.005 


0.5250 
0.5278 
0.5305 
0.5332 
0.5360 


0.5387 
0.5415 
0.5442 
0.5469 
0.5497 
0.5524 
0.5552 
0.5579 
0.5606 
0.5634 
0.5661 
0.5688 
0.5716 
0.5743 
0.5771 
0.5798 
0.5825 
0.5853 
0.5880 
0.5908 


0.5935 
0.5962 
0.5990 
0.6017 
0.6044 
0.6072 
0.6099 
0.6126 
0.6153 
0.6181 


0.6209 
0.6236 


-0.001 
0.008 
0.014 
0.017 
0.017 


-0.013 
—0.007 
+0.002 
0.009 
0.015 
+0.018 
0.017 
0.013 
+0.007 
0.000 


—0.005 
0.009 
O.OIr 
0.010 
0.008 


—0.004 
+0.001 
0.005 
0.009 
0.01! 
+0.010 
0.007 
+0.002 
0.005 
0.011 


+2.639 
2.647 
2.656 
2.665 
2.673 
+2.682 |-0.015 
+2.690 |-0.017 


In 
Are. 


e e 


335 46.0 
335 46.6 
335 51-1 


335 59-6 
33011.1 


336 24.5 
336 38.1 
336 50-5 
337 9-7 
337 7:9 


337 11.4 
337 11.4 
337 8.5 
337 3-9 
336 59-3 
336 56.7 
336 57-9 
337 3-4 
337 13-5 
337 26.9 
337 41-1 
337 53-6 
338 2.3 
338 5.8 
338 4.4 
337 59-6 
337 52-9 
337 47-2 
337 44.0 
337 44-2 


337 48.1 
337 55-2 
338 4.1 
338 13-7 
338 22.6 
338 29.6 
338 34-1 
338 35.7 
338 34.1 
338 29.9 
338 23.8 
338 17.4 
338 12.4 
338 10.4 
338 12.4 


338 18.6 
338 28.3 







In 
Arc. 


In 
Time. 





I7I 30.4 
179 37-7 
169 44-9 
168 §2.1 
167 59.2 
167 6.3 
166 13.3 
165 20.2 
164 27.0 
163 33-7 
162 40.4 
161 47.0 
160 53-5 
159 59.8 
159 6.1 


h m 
22 23.1 


22 23.1 
2223.4 
2224.0 
22 24.7 


2225.6 
22 20.5 
2227.4 
22 28.0 
22 28.5 


22 28.8 
2228.8 
22 28.6 
22 28.3 
22 28.0 


2227.8 
22 27.9 
22 28.2 
22 28.9 
2229.8 


158 12.3 
157 18.3 
156 24.3 
1§5 30.1 
154 35.8 


153 41.4 
1§2 46.9 
151 §2.2 
T§0 $7-4 
150 2.4 
149 7-3 
148 12.0 
147 16.6 
146 21.0 
145 25-3 
144 29.4 
143 33-3 
142 37.1 
14I 40.6 
140 44.0 
139 47.2 
138 50.2 
137 53-1 
136 55.8 
135 58.2 
135 0.5 
134 2.7 
133 4.6 
132 6.3 
13r 7.8 
22 33.29130 9.2 
22 33.99129 10.4 
[Eph rs] 


22 30.7 
22 31.6 
22 32.2 
22 32.4 
22 32.3 
22 32.0 
22 31.5 
22 31.1 
22 30.9 
22 31.0 


22 31.2 
22 31.7 
22 32.3 
22 32.9 
22 33-5 
22 34.0 
22 34-3 
22 34-4 
22 34.3 
22 34.0 


22 33.6 
22 33.2 
22 32.8 
22 32.7 
22 32.8 


In 
Time. 






















h m 
11 26.0 


1122.5 
It 19.0 
IT 15.5 
IL II.9 


1.20404 
1.20496 
1.20564 
1.20631 
1.20716 


1.20839 
1.20997 
1.21198 
1.21433 
1.21692 


1.21959 
1.22222 
1.22457 
1.22654 
1.22802 


1.22905 
1.22972 


1.23028 
1.23102 
1.23222 


11 8.4 
II 4.9 
Ir 1.3 
10 57.8 
IO §4.2 
10 50.7 
1047.1 
10 43.6 
TO 40.0 
10 36.4 













1.30598 | 3-13| 0 
1.30555 [+3.26 +0.5 
1.30511 3.38 0.5 
1.30466] 3.50, 0. 
1.30420 3-62, 0.55 
1.30373 | 3-74: 0. 
1.30324 3-86 +0. 78 
1.30274] 3.98 0.6¢ 
1.30222} 4.10 0.6 
1.30169 | 4.22] 0.6298 
1.30116] 4.33} 0.6369 


10 32.8 
10 29.2 
10 25.6 
10 22.0 
10 18.4 
























1014.8 
IO TI.1 
IO 7.5 
10 3.8 
IO 0.2 







1.23400 
1.23638 
1.23921 
1.24220 
1.24501 












9 56.5] 1.24749 4.45 +0.6458 
9 52.8] 1.24939 4.56) 0.6 i 
9 49.1] 1.25071 4.67} 0.6596 













9 45.4] 1.25156 4.78) 0.6798 
941.7) 1.25211 +85 0.6896 
9 38.0] 1.25259 | 1.29775 I+5.00 +0.690F 





1.29716 gett 0.7083 
1.29656 5.21, O.717T 
1.29595 J 5-32] 9-7257 
1.29534] 5-42) 0-7340 
1.29472 +5-52)40-7420 
1.29410 5.62) 0.7407 
1.29347 | 5-72) 0.7572 
1.29284] 5.81) 0.7645 
1.29223 | 5-91] 0.7715 
1.29160 ]+6.00, 40.7783 
6.09} 0.7848 


1.25320 
1.25406 
1.25528 
1.25684 







1.25871 
1.26081 
1.26302 
1.26521 
1.26718 


1.26886 
1.27011 















8 52.3] 1.27092 6.18) 0.7912 
8 48.4] 1.27140 6.27] 0.7973 
8 44.5] 1.27168 6.36; 0.8033 
8 40.6] 1.27202 .44|+0.8090 
8 36.78 1.272700 1.28785 146. 52!+0.8146 
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22 
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INDEPENDENT STAR-NUMBERS, 1915. 
FOR WASHINGTON MEAN MIDNIGHT. 


y 
0.6236 
0.6263 
0.6291 
0.6318 
0.6346 


0.6373 
0.6400 
0.6428 
0.6455 
0.6482 
0.6510 
0.6537 
0.6565 
0.6592 
0.6619 


0.6647 
0.6674 
0.6702 
0.6729 
0.6756 
0.6784 
0.6811 
0.6838 
0.6866 
0.6893 


0.6920 
0.6948 
0.6975 
0.7003 
0.7030 
0.7057 
0.7085 
0.7112 
0.7140 
0.7167 
0.7194 
0.7222 
0.7249 
0.7276 
0.7304 


9.7331 
9-7359 
0.7386 
0.7413 
0.7441 
0.7468 
0.7496 


In 





In 


Time. | Time. 








2.690 |-0.017 


2.698 | 0.014 


2.707 
2.715 
2.723 

731 
2.739 
2.746 


2.754 
2.762 


-769 
2.777 
2.784 
2.792 
2.799 

+2.806 
2.814 
2.821 
2.828 


2.835 


+2.842 
2.849 
2.855 
2.862 
2.869 
876 
2.882 
2.889 
2.896 
2.902 


+2.909 
2.915 
2.922 
2.928 
2-935 
-Q4I 
2.948 
2-954 


0.009 
~—0.001 
+0.007 


+0.013 
0.017 
0.017 
0.014 
0.008 


+0.002 
—0.004 
0.009 
0.011 
O.OIT 


—0.009 
0.006 
—0.001 
+0.004 
0.008 


+0.010 
0.010 
0.008 
+0.004 
—0.003 


—0.009 
0.014 
0.016 
0.015 
0.010 


—0.003 
+0.005 
0.012 
0.016 
0.017 


+0.015 
0.010 
+0.003 


2.960 |-0.003 


2.967 

973 
2.980 
2.986 
2.993 


0.008 


0.011 
0.012 
0.010 
0.007 


2.999 |-0.002 


3-006 |+0.002 
3.012 ]+0.006 


In 
Arce. 





e é 


338 28.3 
338 39-3 
338 49-9 
338 57-4 
339 0.8 
338 59-5 
338 54.6 
338 47.6 
338 41.0 
338 36.2 
338 34-7 
338 30.8 
338 42.1 
338 49.6 
338 58.2 


339 6.4 
339 13-3 
339 18.1 
339 20-3 
339 19-7 
339 16.6 
339 11.8 
339 6.3 
339 1.8 
338 59.6 


339 1.0 
339 6.5 
339 15-5 
339 26.8 
339 38.1 


339 47-2 
339 52-7 
339 54-0 
339 51.6 
339 46.7 


339 41-5 
339 37.8 
339 36.9 
339 39-7 
339. 45-7 


339 54-4 
34° 4-3 
340 14.4 
349 23-4 
340 30.6 


340 35.4 
340 37.7 


In 
Time. 





h m 
22 33.9 
22 34.6 
22 35-3 
2235.8 
22 36.1 


22 36.0 
22 35.6 
22 35.2 
22 34-7 
22 34.4 


22 34-3 
22 34-5 
22 34.8 
22 35-3 
2235-9 
22 36.4 
22 36.9 
22 37.2 
22 37-3 
22 37-2 
22 37.1 
22 36.8 
22 36.4 
22 36.1 
22 36.0 


22 36.1 
22 36.4 
22 37-0 
22 37.8 
22 38.5 


22 39.1 
22 39:5 
22 39.6 
22 39.4 
22 39.1 
22 38.8 
22 38.5 
22 38.5 
22 38.6 
22 39.0 


22 39.6 
22 40.3 
2241.0 
22 41.6 
22 42.0 


22 42.4 
2242.5 


(Eph 1s] 





1.27270 
1.27386 
1.27556 


1.27769 
1.28011 


1.28246 
1.28450 
1.28606 
1.28712 


1.28769 


1.28794 
1.28808 


1.28829 
1.28872 
1.28944 
1.29048 
1.29181 
1.29337 
1.29508 
1.29676 
1.29835 
1.29968 
1.30004 
1.30123 
1.30146 


1.30147 
1.30149 
1.30172 
1.30236 
1.30353 
1.30514 
1.30701 
1.30895 
1.31070 
1.31201 
1.31284 
1.31323 
1.31325 
1.31314 
1.31307 
1.31317 
1.31358 
1.31429 
1.31529 
1.31654 
1.31791 
T.31935 


1.28785 
1.28725 
1.28664 
1.28603 
1.28543 
.28484 
28426 
28369 
28312 
.28257 


~~ - = et 
_ ee  #€ 


.28202 
.28149 
.28097 
.28047 
-27997 


-279S$° 
-27903 
-27857 
.27814 
27773 


-27733 
.27695 
-27659 
-27625 
-27593 
1.27563 
1.27534 
1.27507 
I 
I 


~— = St om — = Se et et 


-— Ft lt ot 


-27483 
-27462 


1.27442 
1.27425 
1.27410 
1.27397 
1.27387 


1.27379 
1.27373 
1.27369 
1.27368 
1.27370 


1.27374 
1.27379 
1.27387 
1.27398 
1.27412 


ve 
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+6.52 +0.8146 


6.61 
6.68 
6.76 
6.84 


0.8199 
0.8251 
0.8301 


0.8349 


6.91] +0.8395 


6.98 
7-95 
7.12 
7.18 


0.8440 
0.8483 
0.8524 
0.8564 


+7.25|+0.8603 
7.31| 0.8639 
7-37| 0.8675 
7.43] 0.8708 
7.48] 0.8741 
+7.54|+0.8772 
7-59| 0.8801 


7-64 
7.68 


7°73 


0.8829 
0.8855 
0.8881 


+7.771+0.8904 


7.81 


7-85 
7.88 


7-92 


0.8927 
0.8948 
0.8968 
0.8986 


+7 -95|+0.9004 
7.98| 0.9019 
8.00] 0.9034 
8.03] 0.9047 
8.05] 0.9059 
+8.07/+0.9070 


8.09 
8.11 
8.12 
8.13 


0.9079 
0.9088 
0.9094 
0.9100 


+8.14|+0.9104 
8.14] 0.9107 
8.15] 0.9109 
8.15} 0.9109 
8.14] 0.9109 
+8.14/+0.9107 


8.14 
8.13 
8.12 
8.10 


0.9104 
0.9099 
0.9093 
0.9086 


1.27428 [+8.09/+0.9078 
1.27446 1+8.07/+0.9068 
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INDEPENDENT STAR-NUMBERS, 1915. 





y 
0.7496 
0.7523 
0.7550 
0.7578 
0.7605 
0.7632 
0.7660 
0.7687 
0.7714 
0.7742 


0.7769 
0.7797 
0.7824 
0.7851 
0.7879 
0.7906 
0.7934 
0.7961 
0.7988 
0.8016 


0.8043 
0.8070 
0.8098 
0.8125 
0.8153 


0.8180 
0.8207 
0.8235 
0.8262 
0.8290 
0.8317 
0.8344 
0.8372 


0.8399 
0.8426 


0.8454 
0.8481 
0.8508 
0.8536 
0.8563 
0.8591 
0.8618 
0.8645 
0.8673 
0.8700 
0.8728 
0.8755 





FOR WASHINGTON MEAN MIDNIGHT. 








8 8 
3-012 |+0.006 
3-019 | 0.009 
3-025 | 0.010 
3.032 | 0.008 
3.039 !+0.004 
+3.045 |-0.001 
3-052 | 0.007 
3-059 | 0.012 
3.066 | 0.015 
3-072 | 0.015 
+3.079 
3.086 
3-093 
3.100 
3.107 
3-115 
3.122 
3-129 
3-137 
3°144 
+3.152 |—0.007 
3-159 | 0.010 
3.167 | 0.012 
3-175 | O.O11 
3.182 | 0.008 
+3-190 |-0.004 
3-198 ,+0.001 
3.207 | 0.005 
3-215 | 0.008 
3.223 | 0.009 
+3.232 (*0-008 
3.240 |+0.005 
3-249 | 0.000 
3.257 |-0.006 
3-266 | 0.012 


+3.275 |-0.016 
3-284 | 0.016 
3.293 | 0.014 
3-302 0.008 
3-311 | 0.000 
+3.321 |+0.008 
3-330 | 0.015 
3-340 | 0.019 
3-349 | 0.018 
3-359 | 0.015 
+3.369 | +0.009 
+3.379 |+0.002 


~-0.01I 
—0.005 
+0.003 
0.011 
0.016 


+0.018 
0.017 
0.012 
+0.006 
|-0.001 














G 


In 
Arc. 


349 37-7 
340° 37-5 
349 35:5 
340 32.8 
340 39-5 
340 30.1 
340 32-9 
340 39.6 
349 49-9 
341 2.7 
341 16.2 
341 28.2 
341 37-2 
341 42.0 
341 43-1 


341 41.4 
341 38.8 
341 37-2 
341 38.2 
341 42.4 


341 50.0 
342 0.2 
342 12.1 
342 24.3 
342 35-4 
342 45-3 
342 §2.6 
342 57.6 
343 0.1 
343 0.6 


343 9.3 
342 59-9 
343 1.0 
343 4.8 
343 12.2 


343 23.0 
343 36.4 
343 50.9 
344 4.4 
34415.4 
34422.4 
344.25-7 
34425.7 
344 24.6 


In 
Time. 





h m 
22 42.5 
22 42.5 
2242.4 
22 42.2 
22 42.0 
22 42.0 
22 42.2 
22 42.6 
22 43-3 
22 44.2 


2245.1 
22 45-9 
22 46.5 
22 40.8 
22 46.9 
22 46.8 
22 46.6 
22 46.5 
22 46.5 
22 40.8 


22 47-3 
22 48.0 
22 48.8 
22 49.6 
22 50.4 
22 51.0 
22 51.5 
2251.8 
22 52.0 
22 52.0 


22 52.0 
22 52.0 
22 52.1 
22 §2.3 
22 52.8 
22 53-4 
22 54-4 
22 55.4 
22 56.3 
22 57.0 


22 57-4 
2257-7 
\?? 57-7 
122 57.6 











344 23.8 | 22 57.4 
344 24.9 | 22 57.5 
344 29.1122 57.9 
[Eph rs) 


H 


In 
Arc. 


Time. 





81 22.1 
80 18.0 
79 13-9 
78 9.8 
77—=«5°7 


76 1.7 
7457-8 
73 3-9 
72 50.1 
71 46.4 


70 42.7 
69 39.1 
68 35.6 
67 32.3 
66 29.0 
65 25.8 
64 22.7 
63 19.8 
62 17.0 
61 14.2 


60 11.6 


59 9-1 
58 6.8 
$7 4-7 
56 2.6 


55 97 
53 58.9 
§2 57-2 
5155-7 
50 54-4 
49 53-2 
48 52.1 
47 §1.2 
46 50.4 
4549.8 


4449.2 
43 48.9 
42 48.8 
41 48.7 
40 48.8 


39 49-1 
38 49.6 
37 50.2 
36 50.9 
35 51.8 
34 52-9 
33 54-1 


h m 
§ 25-5 
5 21.2 
5 16.9 
§ 12.7 
5 8.4 
§ 4.1 
459-9 
455-6 
451.3 
447-1 


442.8 
438.6 
434-4 
4 30.2 
425-9 
421.7 
417.5 
413-3 
4 91 
4 4-9 
4 08 
3 56.6 
3 52-5 
3 48.3 
344.2 


3 40.0 
3 35-9 
3 31.8 
327-7 
323.6 
319-5 
315-5 
311.4 
3 7-4 
3 3-3 
259-3 
2 55:3 
2 §1.3 
2 47:3 
2 43-3 
2 39-3 
2 35-3 
2 31.3 
227.4 
223.5 
219.5 
215.6 


Log £. 


T.31935 
1.32067 
1.32184 
1.32269 


1.32320 


1.32339 
1.32335 
1.32328 
1.32336 
1.32380 
1.32474 
1.32614 
1.32788 
1.32970 
1.33142 


1.33277 
1.33369 
1.33413 
1.33426 
1.33418 


1.33412 
1.33422 
1.33462 
1.33533 
1.33635 
1.33760 
T.33901 
1.34050 
1.34192 
1.34318 
1.34419 
1.34490 
1.34532 
1.34554 
1.34565 


1.34593 
1.34651 
1.34757 
1.34907 
1.35095 
1.35299 
1.35492 
1.35659 
1.35790 
1.35874 


1.35918 
1.35944 


Log k. r} 


oe 


1.27446 
1.27465 
1.27488 
1.27514 
1.27540 


1.27601 
1.27634 


1.27669 
1.27706 


1.27746 
1.27788 
1.27831 
1.27876 
1.27923 


I 
1.28021 
1.28072 
I 
I 


.28180] 7.2 


1.28235 [+7.21 

I 7.141 0.86% 
1.28350} 7.08 0.8 
I 

I 


.28292 


.28409 | 7. 


.28469 | 6.93) 0.84¢ 


1.28530 [+6. 
1.28591 
1.28654] 6.7 
1.28717 
1.28780 


5-07: +0 .- 
8.05 0.9 
8.03 0.90 
8.00 0.Qas 
7-97 
1.27569 §+7-94 
7-9% O4 
7-88, 086i 
7-84: o.3¢ 
7-76) oe." 
7-71 0.88 
7-67' 0.88 
7-62; 0.88 
7-S7 0.578 
-27971 [+7.51 +0.87 
7.46 08 
7-40: 0.5098 
28125 7-34 0.868 




















+02 


0. 84 


+0.8§ 


if 


| o.Sase 


| +0.8 36m 


6.78 0.8310 


0.8259 


6.62] 0.8206 
6.53} 0.8150 


1.28844 §+6.45|+0.8092 
1.28909 [ 6.36: 0.8033 


1.289749 6.27 


0.797% 


1.29040 6.18 0.79¢7 
1.29105 | 6.08: 0.7840 


1.29171 [+5.98|+0.7773 


1.29237 || 5.89 
1.29303 J 5-79 
1.29368 Ff 5.69 
1.29433] 5-58 
1.29498 |+5.48 
1.29563 | 5.37 
1.29626] 5.26 


1.29690 5-15) 


1.29753 | 5-04 


1.29816 [+4.93 
1.29877 +4.81 


0.770 
0.7626 
| 0.7549 
| 0.7469 
+0.7 382 

0.7301 
| 0.7213 

0.7121 
' 0.7026 
+0.6927 
+0.682 § 























INDEPENDENT STAR-NUMBERS, 1915. 229 
FOR WASHINGTON MEAN MIDNIGHT. 
H 
r Dey. 
jereal Logg Log &. Log é. 
yar.) In In 
Arc. Time. 
e e h m ° é h m 
7. 16 344 29-1 | 2257-99 3354.1| 215.6] 1.35944 | 1.29877 [+4.81|+0.6825 
7 344 36.4) 22 58.49 3255.4] 211.71 1.35967 | 1.29937 | 4.70] 0.6718 
18 344 46.5 2259.1] 3156.8] 2 7.81 1.36002 J 1.29996] 4.58| 0.6608 
19 344 §8.1 | 22 59.9] 3058.4] 2 3.9] 1.36065] 1.30055] 4.46] 0.6493 
20 345 10.3'23 0.7] 30 0.2| 2 0.0] 5.36160] 1.30113 | 4.34] 0.6374 
) ax 345 21-7|23 1.4] 29 2.3] © 56.1] 1.36285 | 1.30170 [+4.22/+0.6250 
22 345 3%-4/23 2.1§ 28 4.1] 152.39 1.36431 | 1.30226 0.6121 
23 345 39-1|23 2-6] 27 6.2] 148.41 1.36596] 1.30280 0.5986 
24 345 44-2/23 2.9] 26 8.4] 144.6] 1.36766 | 1.30333 0.5846 
25 345 47-1} 23 3.1] 2510.8] 140.7] 1.36935 1 1.30384 0.5700 
26 345 47-9)23 3-2] 2413.2] 136.9] 1.37088 | 1.30434 [4+3.59|+0.5547 
27 345 47-5|23 3-2] 2315.8) 1 33.1] 1.37219 | 1.30484 0.5387 
28 345 46.9|23 3-18 2218.5] 129.21 1.37323 | 1.30531 0.5219 
29 345 47-2|23 3-1] 21321.3| 125.49 1.37399 | 1.30577 0.5043 
30 345 49-6|23 3.3] 2024.1] 121.6] 1.37452 | 1.30620 0.4858 
c. 345 55-0/23 3-7] 1927.1] 117.8] 1.37497 | 1.30663 1+2.93|+0.4664 
2 346 3.6/23 4.2] 1830.2] 114.09 1.37551 | 1.30704 0.4458 
3 346 14.9123 §.0§ 1733-3] 110.29 1.37631 | 1.30743 0.4242 
4 34627-4123 5.8] 1636.5] 1 6.41 1.37751 | 1.30781 0.4012 
| 5 346 39-4|23 6.6] 1539.8] x 2.7]. 1.37916 | 1.30816 0.3768 
0) 6 346 49-2|23 7-3] 1443.2] 058.9] 1.38117] 1.30850] = .24| +0.3507 
7 346 55-7123 7-71 1346.6] 055.11 1.38342 | 1.30882 0.3229 
8 346 58.3|23 7-9] 1250.1] 051.3] 1.38563 J 1.30911 | 1.96] 0.2930 
9 346 57-8|23 7-9] 1153.7| 047.6] 1.38762 | 1.30938] 1.82] 0.2608. 
10 346 55-5123 7-7] 1057.3] 0°43.8] 1.38923 | 1.30965] 1.68] 0.2257, 
11 346 53-0|23 7-5] 10 0.9] 040.1] 1.39043 | 1.30989 [+1.54|+0.1875- 
12 346 52.1123 7.51 9 4.7| 036.3] 1.39126] 1.31010] 3.40] 0.1454 
13 346 53-6/23 7.6] 8 8.5] 032.6] 1.39182 J 1.31030] 1.26] 0.0987 
14 346 §8.2/23 7.9] 712.3] 028.8] 1.39231 [1.31047] 1.11| 0.0461 
15 347 5-3|23 8.4) 616.1] 025.19 1.39289 | 1.31063 | 0.97| 9.9861 
16 347 14-2/23 8.9] 520.0] 021.3] 1.39369 | 1.31076 [+0.83/+9.9163: 
17 347 23-6/23 9.61 423.9] 017.6] 1.39476 | 1.31088] 0.68] 9.832, 
18 347 32-4|23 10.2] 327.8/ 013.9] 1.39610] 1.31098 J 0.54] 9.7294 
19 347 39-9|23 10.7] 231.8] 010.1] 1.39771 | 1.31104] 0.39] 9.5932 
» 7° 347 45-3|23 2.0] 135.8) 0 6.4] 1.39942 | 1.31109 J 0.25] 9.3931 
-O) 21 347 48.7|2311.2] 039.7| © 2.6] 1.40121] 1.31111 F+0.10|+9.0107 
22 347 49-4 | 23 11.31359 43.6| 23 58.9] 1.40300 | 1.31111 |—0.04|-8.6260 
23 347 48.3 | 23 11.21 358 47.6| 23 55.2] 1.40463 J I.31IIOF 0.19] 9.2719 
24 347 45-9 | 23 11.11357 51.5 | 23 51-4] 1.40610 | 1.31107 | 0.33) 9.5208 
25 347 43-1 | 23 10.91 356 55.4 | 23 47-7] 1-40730] 1.311009 0.48] 9.6780 
26 347 40.8 | 23 10.71 355 59.3 | 23 44.0] 1.40824 | 1.31092 [—-0.62|-9.7931 
27 347 40.0 | 23 10.71355 3.12/23 40.2] 1.408091 J 1.31081 § 0.76] 9.8838 
28 347 41.8 | 23 10.8354 6.9|23 36.5] 1.40948 J 1.31069 | 0.91] 9.9588 
29 347 46.4 | 23 11.19 353 10.7 | 23 32.79 1.41007 1 1.31055 | 1.05] 0.0226 
30 347 §3-6| 23 11.6]. 352 14.4 | 23 29.0] 1.41084 J 1.31038 0.0780 
31 348 2.3/2312.24351 18.1 | 23 25.2] 1.47194] 1.31019 -0.1271 
32 348 11.0] 23 12.7135021.7123 21.41 1.41344 1 1.30908 [-1.48!-0.1711 


[Eph rs) 


230 BESSELIAN AND INDEPENDENT STAR-NUMBERS, 1919. 


FOR WASHINGTON SIDEREAL TWELVE HOURS. 














Mean Solar | Log Ai. | Lor Bi | LogC. | LogD. ff Gi H York. | Loek | 
cn ss | 
$ e s e , 

Jam. 0.72 |+9.2573 |-0.8651 |—0.5110 |+1.3045 '+0.557 | 296 19 | 350 52 | 0.9126 | 4.3101 | . 
10.70 | 9.3405 | 0.8683 | 0.8100] 1.2838 ' 0.674 | 300 44 | 341% 26 | 0.9340 | 13-3070 | © 
20.67 | 9.4068 | 0.8745 | 0.9761 | 1.2475 0.786 | 304 20 | 331 50 | 0.9576 | I-3022 - © 
30.64 | 9.4602 | 0.8826 | 1.0853 | 1.1928 | 0.888 | 307 10 | 322 1 | 0.9811 | I.2962 | © 

Feb. 9.61 | 9.5034 | 0.8910 | 1.1611 | 1.1145 ' 0.981 | 309 23 | 311 56 | 1.0029 | 1.2896 | © 
19.59 |+9.5389 |-0.8985 |-1.2137 |+1.0023 +1.065 311 13 | 301 34 | 1.0221 | 1.2833 |-0 

Mar. 1.56 | 9.5685 | 0.9040] 1.2483 0.8323 | 1.139 | 312 48 | 290 S9 | 1.0384 | 1.2781 + © 
11.53 | 9.5940 | 0.9066 | 1.2678 |+0.5247 ' 1.208 | 314 18 | 280 14 | 1.0519 | 1.2748 | © 
21.50 | 9.6171 | 0.9057 | 1.2736 |-9.2669 ' 1.274 | 315 53 | 269 26 | 1.0630 | 1.2737 | © 
31.48 | 9.6390 | 0.9012 | 1.2665 02-5670 | 1.340 | 317 37 | 258 42 | 1.0725 | 1.2750 | 94 

Apr. 10.45 |+9.6608 |-0.8934 |-1.2461 |-0.8492 ‘+1.409 | 319 33 | 248 9 1.0814 | 1.2785 |-0 
20.42 | 9.6832 | 0.8827 | 1.2114 | 1.0095. 1.484 | 321 42 | 237 52 | 1-0905 | 1.2836 | © 
30.40 | 9.7066 | 0.8700 | 1.1601 | 1.1161 1.565 | 323 59 | 227 54 | I-1006 | 1.2897 !' Of 

May 10.37 9-7310 | 0.8562 | 1.0879 | 1.1909 1.655 | 326 21 | 218 16 | 1.1126 | 1.2960 | Of 
20.34 | 9.7561 | 0.8425 | 0.9864 | 1.2439 1.753 | 328 40 | 208 56 | 1.1266 | 1.3078 | © 

| 
30.31 |+9.7815 |-0.8302 |-0.8377 |-1.2798 +1.859 | 330 50 | 199 52 | 1.1424 | 1.3065 |-0 

June 9.28 | 9.8068 | 0.8204 | 0.5898 1.3016 1.971 | 332 46 | 190 59 | 1.1598 | 1.3096 ; Of 
19.26 | 9.8312 | 0.8139 |-9.9005 | 1.3107 | 2.085 | 334 23 | 182 14 | 1.1782 | 1.3170 |-9. 
29.23 | 9.8546 | 0.8112 |+0.3647 1.3078 | 2.200 | 335 42 | 173 30 | 1.1969 | 1.3106 | +0. 

July 9.20 | 9.8763 0.8123 | 0.7293 | 1.2926: 2.313 | 336 42 | 164 43 | 1.2152 | 1.3083 | 0. 
19.18 |+9.8962 |-0.8166 |+0.9171 |-1.2644 lea.g22 337 27 | 1§5 48 | 1.2327 | 1.3044 |+0. 
29-15 | 9-9141 | 0.8232 | 1.0389 | 1.2211 | 2.524 | 337 58 | 146 41 | 1.2490 | 1.2Q91 | 0. 

Aug. 8.12 | 9.9300 | 0.8310 | 1.1245 | 1.1592 | 2.618 338 20 | 137 17 | 1.2638 | 1.2931 | 0. 
18.09 | 9.9441 | 0.8387 | 1.1857 1.0723 | 2.703 | 338 37 | 127 36 | 1.2771 | 1.2869 | 0. 
28.07 | 9.9564 | 0.8451 | 1.2287 0.9473 ; 2.781 | 338 53 | 117 37 | 13-2886 | 1.2812 | ©. 

Sept. 7.04 |+9.9674 —0.8491 |+1.2566 |-0.7508 '+2.852 | 339 12 | 107 20 | 1.2987 | 1.2768 |+o. 
17-01 | 9.9774 | 0.8500 | 1.2711 |-0.3491 | 2.919 | 339 36 96 49 | 1.3076 | 1.2742 | 0. 
26.98 | 9.9869 0.8471 | 1.2729 |+0.0958 2.983 | 340 7 | 86 12 | 1.3156 | 1.2738 | Of 

Oct. 096 9-9963 | 0.8402 | 1.2618 | 0.6732 | 3.048 | 340 48 75 32 | 1.3232 | 1.2758 | 0. 
19.93 | 0.0061 | 0.8294 | 1.2371 0.9061 | 3-118 | 341 38 | 64 59 | 1.3308 | 1.2799 | ©. 

| 

Nov ae +0.0106 |-0.8151 |+1.1967 |+1.0484 +3.194 | 342 35 | 54 36 | 1.3390 | 1.2855 |+0. 
- 0.0279 | 0.7985 | 1.1371 | 1.1456 3-278 | 343 36! 44 26] 1.3479 | 1.2920 | 0.§ 
ae 09-0402 | 0.7806 | 1.0519 | 1.2142 | 3.372 | 344 39 | 34 32 | 1.3580 | 31-2984 | 0. 

Dec 5-82 | 0.0533 | 0.7633 | 0.9278 | 1.2617 | 3.476 | 345 39 | 24 52 | 1.3691 | 1.3040 | ©. 
5-79 | 0.0670 | 0.7482 | 0.7320 | 1.2924 | 3.587 | 346 32 | 15 23 | 1.3811 | 1.3083 | ©. 
ae +0.0809 0.7371 +0.3314 +1.3083 +3.704 | 347 16 6 1 1.3937 | 1.3107 |+0-9 
3871 O-0947 | 0-731 |-0.0711 | 1.3102 | 3.823 | 347 49 | 356 42 | 1.4065 | 1.3110 |-9.78 

"71 |+0.1079 |-0.7306 |-0.6501 +1.2985 |+3.941 | 348 11 | 347 20 | 1.4192 | 1.3092 |-0.28 
E= +0%.002. 


The above nuinbers give the same reductions from mean to apparent place as ar 


Faupleyed in computing the apparent places of the fixed stars, given on pages 287 to 486, 
‘bl e mean Places, given On pages 233 to 2 50. In order to render exact interpolation 
possible through intervals of ten days, all short period terms have been omitted. 
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RMS OF SHORT PERIOD IN THE NUTATION, 1915. 231 
FOR WASHINGTON MEAN MIDNIGHT. 


te. 3°" 
Oo |} +0.02 
I o.10 
2 ©o.16 
3 0.18 
4 ©.1§ 
5 | +0-07 
6 | —0.03 
7 0.14 
8 0.23 
9 0.27 
to | -—0.24 
Ir 0.17 
Iz | —0.05 
13 | +0.09 
14 0.20 
15 0.28 
16 ©.30 
Iz 0.26 
18 0.19 
19g | +0.08 
20 | —0.02 
21 O.12 
22 0.18 
23 0.21 
24 0.20 
25 0.16 
26 0.09 
27 | —0.o1 
28 | +0.08 
29 0.15 
30 | +0.18 
3r | 0.17 
&. rf or 
2 | +0.02 

3 | ~0.09 
4) 9-19 
51 025 
6' o.25 

7 | 0.19 

8 | —0.08 

9 | +0.05 
1o' 0.17 
Ir] 0.25 
12, 0.29 
13 | 0.27 
14 | 0.20 
15 ' 40.11 


600 


—0.10 
0.07 
—0.04 
+0.01 
0.06 
0.09 
O.I1 
0.10 


0.07 
+0.02 


—0.04 
0.08 
O.1I 
O.11 
0.08 

—0.04 

+0.01 
0.06 


0.09 
0.10 


+0.10 
0.07 
+0.04 
0.00 
—0.04 
0.08 
0.10 
0.10 
0.08 
0.05 


0.00 
+0.04 
0.08 
0.10 
0.10 
0.08 
+0.03 
—0.02 
0.07 
0.10 


—O.11 
0.09 
0.05 

-0.01 

+0.04 
0.08 

+0.10 


Date. 


Feb.15 
16 
17 
18 


Apr. 1 
2 


6h 





+0.11 
0.00 
-0.10 
0.17 
0.21 
0.21 
0.18 
0.12 
-0.04 
+0.05 


+0.12 
0.17 
0.17 
0.13 
+0.05 
0.05 
0.15 
0.22 
0.24 
0.20 


—O.11 
+0.02 
0.14 
0.24 
0.29 
0.29 
0.23 
0.14 
+0.03 


-0.07 


0.15 
0.20 
0.21 
0.19 
0.14 

—0.07 

+0.02 
0.09 
0.14 
0.16 


+0.13 
+0.06 
—0.03 
0.13 
0.21 
0.24 
-0.21 


5 ’’ao 


” 
+0.10 
0.10 
0.08 
0.05 
+0.01 
0.03 
0.07 


0.09 
oO. 190 


0.09 


—0.06 
~0.02 
+0.03 
0.07 
0.10 
O.1I 
0.09 
+0.05 
0.00 
0.05 


-0.09 
0.1 
0.10 
0.07 

—0.02 

+0.03 
0.07 
0.10 
0.10 


0.09 


+0.06 
+0.02 
—0.02 
0.06 
0.09 
0.10 
0.09 
0.07 
—0.03 
+0.01 


+0.06 
0.09 
O.11 
0.10 
0.06 
+0.02 
-0.04 


Date. 


Apr. 


0 Oo ON AM BW ND 


Lael 


[Eph rs] 


6d 





0.24 
0.21 
0.13 

~0.02 

+0.11 
0.22 
0.29 
0.31 
0.26 
0.18 


+0.07 
0.04 
0.13 
0.19 
0.24 
0.20 
0.15 
0.09 
0.01 


+0.07 


+0.12 
0.15 
0.13 
+0.07 
-0.02 
0.12 
0.21 
0.25 
0.24 
0.18 


—0.06 
+0.07 
0.20 
0.29 
0.32 
0.30 
0.22 
0.12 
+0.01 


-0.09 


—0.16 
0.20 
0.20 
0.16 
0.10 

-0.02 

+0.05 


a nS —_—— 
. Se 


+0.10 
0.09 
0.07 
+0.03 
-0.01 
0.05 
0.08 
0.10 
0.10 
0.08 


0.05 
0.00 
+0.04 
0.08 
0.10 
0.10 
0.08 
+0.03 
—0.02 


0.07 


-0.10 
O.1I 
0.09 

0.05 
0.00 

+0.05 
0.08 
0.10 
0.10 
0.08 


+0.04 
0.00 
-0.04 
0.07 
0.09 
0.10 
—0.08 


27 


29 
30 
31 
June 1 


July x 
2 


0.17 
0.25 
0.29 
0.26 
0.18 

-0.06 


+0.08 
06.20 
0.29 


0.31 


0.27 
0.19 


+0.09 


—0.05 
0.09 
0.11 
0.10 
0.07 

~0.02 

+0.03 
0.07 
0.10 
0.10 


+0.09 
0.06 
+0.01 
-0.03 
0.06 
0.09 
0.10 
0.09 
0.07 
0.03 


+0.02 
0.06 
0.09 
0.10 
0.09 
0.06 
+0.01 
-0.04 
0.08 
O.II 


-0.10 
0.08 
-0.04 
+0.02 
0.06 


0.09 
+0. Xr 
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Mean Solar 
Date. 


Jan. 0.72 
10.70 
20.67 
30.64 


Feb. 9.61 


19-59 

1.56 
11.53 
21.50 
31.48 
Apr. 10.45 
20.42 
39-40 
10.37 
20.34 


May 


30.31 
June 9.28 
19.26 
29.23 
July 9.20 


19.18 
29.15 
Aug. 8.12 


18.09 
28.07 


Sept. 7.04 
17.01 
26.98 

6.96 
16.93 


Oct. 


26.90 

. 5.88 
15.85 
25.82 
5:79 


15.77 
25.74 
35-71 


FOR WASHINGTON SIDEREAL TWELVE HOURS. 


Log A1. 


ee ee a Sn eee 


+9.2573 
9-3405 
9.4068 
9.4602 
9-5034 


+9.5389 
9-5685 
9-5940 
9.6171 
9.6390 


+9.6608 
9.6832 
9.7066 
9-7310 
9-7561 


+9.7815 
9.8068 
9.8312 
9.8546 
9.8763 


+9.8962 
9-QI4I 
9-9300 
9:9441 
9-9564 


+9.9674 
9-9774 
9.9869 
9-9963 
0.0061 


+0.0166 
0.0279 
0.0402 


0.0533 
0.0670 


+0.0809 
0.0947 
+0.1079 


Log Bi. 


—0.8651 
0.8683 
0.8745 
0.8826 


0.8910 


0.8985 
0.9040 
0.9066 
0.9057 
0.9012 


0.8934 
0.8827 


0.8700 
0.8562 
0.8425 


—0.8302 
0.8204 
0.8139 
0.8112 
0.8123 


—0.8166 
0.8232 
0.8310 
0.8387 
0.8451 


—0.8491 
0.8500 
0.8471 
0.8402 
0.8294 


-0.8151 
0.7985 
0.7806 
0.7633 
0.7482 


—0.7371 
0.7311 


—0.7306 


Log C. 


—O.5110 
0.8100 
0.9761 
1.0853 
1.1611 


—1.2137 
1.2483 
1.2678 
1.2736 
1.2665 


—1.2461 
1.2114 
1.1601 
1.0879 
0.9864 


0.8377 
0.5898 
9.9005 
+0.3647 
0.7293 


+0.9171 
1.0389 
1.1245 
1.1857 
1.2287 


+1.2566 
1.2711 
1.2729 
1.2618 
1.2371 


+1.1967 
1.1371 
1.0519 
0.9278 
0.7320 


+0.3314 
0.0711 
—0.6501 


+1.3045 |+0.557 


1.2838 
1.2475 
1.1928 
I.1I45 


+1.0023 
0.8323 
+0.§247 
—9.2669 
0.5670 


—0.8492 
1.0095 
1.1161 
I.1909 
1.2439 


—1.2798 
1.3016 
1.3107 
1.3078 
1.2926 


—-1.2644 
1.2211 
1.1592 
1.0723 
0.9473 


—0.7508 
—0.3491 
+0.0958 
0.6732 
0.9061 


+1.0484 
1.1456 
1.2142 
1.2617 
1.2924 


+1.3083 
1.3102 





0.674 
0.786 
0.888 
0.981 


+1.065 
1.139 
1.208 
1.274 
1.340 


+1.409 
1.484 
1.565 
1.655 
1.753 


+1.859 
1.971 
2.085 
2.200 


2.313 


+2.422 
2.524 
2.618 
2.703 
2.781 


+2.852 
2.919 
2.983 
3.048 
3.118 


+3.194 
3.278 
3-372 
3-476 
3-587 


+3.704 
3.823 


+1.2985 |+3.941 


337 27 
337 58 
338 20 
338 37 
338 53 


339 12 
339 36 
340 7 
340 48 
341 38 


342 35 
343 36 
344 39 
345 39 
346 32 


347 16 
347 49 
348 11 


301 34 
290 59 
280 14 
269 26 
258 


237 
227 
218 16 
56 


§2 


199 52 
190 59 
182 14 
173 30 
164 43 


155 48 
146 41 
137 17 
127 36 
IT] 37 


107 20 
96 49 
86 12 
75 32 
64 59 


54 36 
44 26 
34 32 
24 52 
15 323 


6 1 
356 42 
347 20 


1424 
1598 
1782 
1969 


1.2152 


+ ~~ tt 
eo e@ je « 


1.2327 
1.2490 
1.2638 
1.2771 
1.2886 


1.2987 
1.3076 
1.3156 
1.3232 
1.3308 


1.3390 
1.3479 
1.3580 
1.3691 
1.3811 


1.3937 
1.4065 


1.4192 


1.3101 
1.3070 


1.3022 | 


1.2962 
1.2896 


1.2833 
1.2781 
1.2748 


1.2737 
1.2750 


1.2785 
1.2836 
1.2897 


1.2960 
1.3018 


1.3065 
1.3096 
1.3110 
1.3106 
1.3083 


1.3044 
1.2991 
1.2931 
1.2869 


1.2812 


1.2768 
1.2742 
1.2738 
1.2758 


1.2799 


1.2855 
1.2920 
1.2984 
1.3040 
1.3083 


1.3107 |+0.968) 
1.3110 9.708 
1.3092 |-0.287: 





—— 











0.774 
0.685: 
0.565 
Oo. 369 








The above numbers give the same reductions from mean to apparent place as are 


B= +0%.002. 


employed in computing the apparent places of the fixed stars, given on pages 287 to 486, 
In order to render exact interpolation 
ssible through intervals of ten days, all short period terms have been omitted. 


[Eph 1s} 


from the mean places, given on pages 233 to 250. 


IRMS OF SHORT PERIOD IN THE NUTATION, 1915. 231 
FOR WASHINGTON MEAN MIDNIGHT. ° 


ate. 6's | 8a Date. 6" | 8a Date. 6’ | &6’w I] Date. 6p | 5a 











. —_—— 


oo rT) ” 4 ow o a” a” 





o | +0.02 | —0.10 | Feb.15 | +0.11 | +0.10 JApr. 1 | -0.24 | +0.02 | May 17 | +0.05 | —0.08 
1} o.I0 0.07 16} 0©.00[ 0.10 2] 0.21 | -0.04 18 | 0.12 | 0.06 
2] 0.16 | ~0.04 17 | -0.10 | 0.08 3 | 0.13 | 0.08 19 | 0.15 | —0.02 
3} 0.18 | +0.01 18 | 0.17 | 0.05 4 | ~0.02 | o.11 20 | 0.14 | +0.03 
4| 0.15 0.06 19 | 0.21 | +0.01 § | to.rr | or 2I | +0.09 | 0.07 
5 | +0.07 0.09 20 | 0.21 | -0.03 6] 0.22] 0.08 22} 0.00] 0.10 
6 | —0.03 O.IT 2x | 0.18] 0.07 7 | 0.29 | —0.04 23, | -O.10 | 0.10 
7| 0.14 0.10 a2 | 0.12 | 0.09 8 | 0.31 | +0.01 24 | 0.20] 0.09 
8} 0.23 0.07 23 | 0.04 | 0.10 g| 0.26! 0.06 2 0.26 | +0.05 
9} 0.27 | +0.02 24 | +0.05 | 0.09 1o| 0.18 | 0.09 26 | 0.27] 0.00 
10 | -0.24 | —0.04 25 | +0.12 | —0.06 Ir | +0.07 | +0.10 27 | —0.22 | -0.05 
Ir} 0.17 0.08 26 | 0.17 | -0.02 12 | -0.04 | 0.09 28 | 0.12 | 0.09 
12 | -0.05 O.11 a7 | 0.17 | +0.03 13} 0.13 | 0.07 ag | -O.or | 0.15 
13 | +0.09 0.11 28 | 0.13 | 0.07 14 | 0.19 | +0.03 30 | +0.15 | 0.10 
14 | 0.20 | 0.08 | Mar. x | +0.05 | 0.10 15 | 0.24 | -0.01 31 | 0.26] 0.07 
15 | 0.28 | —0.04 a | -0.05 | 0.11 16| 0.20} 0.05 [June 1 | 0.31 | -0.02 
16] 0.30 | +0.01 3 | 0.15 | 0.09 17] 0.15 | 0.08 2| 0.31 | +0.03 
17} 0.26 0.06 4 | 0.22 | +0.05 18 | 0.09] 0.10 3 | 0.26 | 0.07 
1} 0.19 | 0.09 5 | 024] 0.00 19g | -0.01 | 0.10 4| 0.16] 0.10 
1g | +0.08 0.10 6 | 0.20 | —0.05 20 | +0.07 | 0.08 5 | +0.05 | 0.10 
20 | 0.02 | +0.I0 7 | -O.11 | —0.09 21 | +0.12 | —0.05 6 | -0.05 | +0.09 
ar] 0.12 0.07 8 | +0.02 | O.11 22] 0.15 | 0.00 7 | 0.13 | 0.06 
a2 | 0.18 | +0.04 9 | 0.14] 0.10 23 | 0.13 | +0.04 8] 0.18 | +0.01 
23 | O.21 0.00 Io | 0.24} 0.07 24 | +0.07 | 0.08 9 | 0.19 | -0.03 
24] 0.20 | -0.04] Ir] 0.29 | —0.02 25 | -0.02 | 0.10 Io | 0.16] 0.06 
25| 0.16 | 0.08 12 | 0.29 | +0.03 26 | o.12 | 0.10 Ir | O.1r | 0.09 
0.09 | 9.10 13} 0.23 | 0.07 27 | 0.21 | 0.08 12 | -0.03 | 0.10 

27 | -0.01 0.10 14] 0.14] 0.10 28 | 0.25 | +0.03 13 | +0.04 | 0.09 
28 | +0.08 0.08 Ig | +0.03 0.10 29 | 0.24 | -0.02 14 | 0.11 0.07 
29 | 0.15 | 0.05 16 | -0.07 | 0.09 30 | 0.18 | 0.07 15 | 0.1§ | -0.03 
30 | +0.18 | 0.00 17 | 0.15 | +0.06 [May 1 | -0.06 | -o.10 16 | +0.16 | +0.02 
31) 0.17 | +0.04 18 | 0.20 | +0.02 2 | +0.07 | 0.11 17 | 0.12 | 0.06 
th. 1] or | 0.08 Ig | 0.21 | -0.02 31 0.20} 0.09 18 | +0.04 | 0.09 
2 | +0.02 0.10 20 | 0.19 | 0.06 4] 0.29 | —0.05 19 | -0.06 | 0.10 

3] -O.09 | 0.10 21] 0.14] 0.09 5] 0.32] 0.00 20 | 0.17 | 0.09 

4 | 0.19 | 0.08 22 | -0.07 | 0.10 6] 0.30 | +0.05 21 | 0.25 | 0.06 

5° 0.25 | +0.03 23 | +0.02 | 0.09 7 | 0.22] 0.08 22 | 0.29 | +0.01 

6| 0.25 | —0.02 24 | 0.09 | 0.07 8 | 0.12 | 0.10 23 | 0.26 | -0.04 

7| O19 | 0.07 25 | 0.14 | -0.03 9 | +0.01 | 0.10 24} 0.18] 0.08 

8 | -0.08 | 0.10 26 | 0.16] +0.0r 10 | -0.09 | 0.08 25 | -0.06 | o.11 

9 | +0.05 | —O.11 27 | +0.13 | +0.06 Ir | ~0.16 | +0.04 .26 | +0.08 | -o.10 
10! 0.17 | 0.09 28 | +0.06 | 0.09 Iz | 0.20] 0.00 27 | 0.20| 0.08 
Ir, 0.25 | 0.05 29 | -0.03 | 0.11 13] 0.20 | -0.04 28 | 0.29 | -0.04 
12} 0.29 | -0.01 30 | 0.13 | 0.10 14 | 0.16] 0.07 29 | 0.31 | +0.02 
13 0.27 | +0.04 31 | 0.21 | 0.06 I§ | 0.10] 0.09 30 | 0.27 | 0.06 
4 | 0.20 | 0.08 J Apr. 1 | 0.24 | +0.02 16 | -0.02 | o.rofJuly 1 | 0.19 | 0.09 
Ig +0.13 * +0.10 2'-0.21 ' -0.04 17 | +0.05 | -0.08 2 ' +0.09 ' +0.1¢ 


(Eph rs] 
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Date. 


= 
< 
00D CO Aun bh WwW HD 


= 


12 
13 
14 
15 
16 
17 
18 
19 
20 


21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Ww 
1 


Oo CO Amn & Ww WD 


10 
II 
12 
13 
14 
15 
16 


b''p 





oe 
+0.19 
+0.09 
-0.02 
O.1I 
0.16 
0.18 
0.16 
0.12 
0.05 
+0.03 


+0.10 
0.15 
0.17 
0.15 
+0.08 
-0.02 
0.12 
0.22 
0.28 
0.28 


0.22 
—O.11 
+0.02 
0.15 
0.25 
0.29 
0.27 
0.21 
0.11 
+0.01 


—0.09 
0.15 
0.18 
0.17 
0.13 

—0.07 

+0.01 
0.08 
0.14 
0.17 


+0.16 
O.II 
+0.03 
—0.08 
0.18 
0.25 
0.27 


FOR WASHINGTON MEAN MIDNIGHT. 


6''w | Date. 
+0.09 | Aug.16 
0.10 17 
0.09 18 
0.07 19 
+0.03 20 
0.01 21 
0.05 22 
0.08 23 
0.10 24 
0.09 25 
0.07 26 
0.04 27 
0.00 28 
+0.05 29 
0.08 30 
0.10 31 
0.10 | Sept. x 
0.07 2 
+0.03 3 
0.02 4 
0.07 5 
0.10 6 
O.11 7 
0.09 8 
0.05 9 
0.00 to 
+0.05 II 
0.08 12 
0.10 13 
0.10 14 
+0.08 15 
+0.04 16 
0.00 17 
—0.04 18 
0.07 19 
0.09 20 
0.09 21 
0.08 22 
0.05 23 
-0.01 24 
F0.03 25 
0.07 26 
0.10 27 
0.10 28 
0.09 29 
+0.05 30 
0.00 J Oct. 1 


-0.05 


0.19 
0.27 
0.28 
0.24 
0.16 

+0.05 

0.05 
0.13 


—0.18 
0.19 
0.16 
O.1I 

-0.04 

+0.03 

+0.10 


(Eph rs} 


0Oo Orn An & W BD 









Nov.16 | +0.03 


17 
18 
19 
20 
a1 
22 


32 





—0.07 
O.14 
0.18 
0.17 
0.14 











0.29 


0.18 





MEAN PLACES OF STARS, 


WASHINGTON, JANUARY 04.732. 


Name of Star. 


Magni 
tude. 





Piscium . 4.7 
| Andromede (Al pherats) 2.2 
' Cassio 2.4 
| Phoenicis . 3.9 
| Andromedz 5.1 
' Pegasi 2.9 
r Andromedz 4.5 
t Ceti 3.8 
» Tucanze 4.3 
| Piscium 6.0 
$ Hvdri . | 2.9 
x Pheenicis . . | 2.4 
2 Ceti . | 6.0 
3; Cett Tt} 5.2 
» Cassiopeise . | 3.7 
er Andromedz 4.4 
é Andromedz 4.5 
§ Andromedz_.. 3.5 
x Cassiopeiz (Schedir) t | var. 
uw Phenicis . 4.6 
8 Ceti . . | 2.2 
o Cassiopeiz - | 47 
1 Cassiopeie . | 5.6 
€ Andromede . | 4.3 
n Cassiopeiz -T| 3.6 
6 Piscium 4.6 
A Hydri 5-0 
io Ceti . 4-9 
y Cassiopeize 2.2 
uw Andromedz 3-9 
a Sculptoris. . | 4.4 
43 H. Cephei. - | 4-5 
€ Piscium . - | 4.4 
f Phoenicis . Tt! 3-4 
p Cassiopeie . | 5-3 
n Ceti , . | 3.6 
8 Andromedz . | 2.4 
tT Piscium - | 4.7 
€ Piscium .t! 5.6 
K Tucanze -T| 5.0 
f Piscium 5.3 
v Piscium 4.7 
6 Ceti . 3.8 
6 Cassiopeize 2.8 
y Phenicis . 3.4 
38 Cassiopeie 6.0 
7 Piscium . . | 3.7 
a Urse Min. (Polaris) f | 2.1 
‘ 2 eesca S een a 3 8 


1 Cassiop. comp. 7.6, 4’’ 8. pr. 


Right Ascension. 


oa ao ol eee ono ooo °° io om? oo © Wo © Oo oO © a © Od © © © © OO OO OME OME OOM On - 


min an 
OW AhL RD NWN COOK 


12 
13 
14 
19 
20 
24 
24 
26 
29 


8 
59.112 
59-450 
38.056 

5.987 
53-898 
51.420 
52-995 

5.845 
39.189 

2.687 
18.226 

5.172 
42.071 
52.341 
13.732 
20.224 

3.624 
46.744 


40.497 
18.605 


19.419 
58.953 

0.695 
49-797 
56.963 
16.251 
39.057 
39-747 


34-034 
1.817 


30.589 
54-030 
31.808 
17.447 
36.265 
18.827 
58.060 
58.496 
17.333 
53-231 
24.803 
47-437 
46.449 
14.640 
40.499 
52.980 
55-924 
15.60* 


Pheenicis, dup. 4™.1, g™.1, 1” 
Piscium, star 6™.s5, 24” De 'f. 


[Eph 15} 


Annual 


Variation. 


Ss 
+ 3.0714 


+ 3.1977 
3-1644 
3.2021 
3.3869 
2.8393 

+ 3.0125 


+ 3.1101 
2.1010 
3.0642 
3-5980 
3.3211 

+ 2.8904 
7.6192 
3.1112 
2.6798 
3-9699 

+ 3.0175 
3-3508 
3.2972 
3-1319 
2.0395 

+ 3.0926 


1915. 


Declination. 


- 610 
+28 37 


+58 40 


12 
35 


42 
18 
17 
22 
28 


43 
46 
25 
-—4 3 
25 
15 
51 
23 
+56 4 
33 
27 
49 
31 
48 
21 
+7 7 
23 
36 
15 
+38 2 
49 
48 
25 
10 
30 
37 
10 
38 
+7 7 
19 
10 
49 
37 
47 
45 
49 
54 
51 





a 


59-04 
16.23 
51-55 
59-41 
57-38 
39.81 
50.41 
42.12 
26.29 

8.31 
58.65 

3-30 
36.49 
38.03 
45-39 

5-76 

1.40 
45.13 
16.87 

6.68 


10.44 
9.82 


25.22 
17.90 
57:15 
21.73 

8.87 
19.65 
24.17 
18.68 

0.63 

6.45 
57-90 
26.62 
14.24 
56.92 
12.60 
19.22 
34.20 
39-52 

1.65 

3.41 
17.93 
38.69 
13.17 
39-72 
28.83 

6.49 


« Tucan, comp. 7, 6’’ n 
a Urse Min., star 9™, 18” s. pr. 


233 


Annual 


Variation. 





+20.136 
19.880 
19.861 
19.848 
20.034 
+20.021 
19.962 
19.973 
21.171 
19.938 
+20.277 
19.550 
19.919 
19.847 
19.841 
+19.847 
19.571 
19.718 
19.771 
19-749 
+19.793 
19-735 
19.715 
19.618 
19.202 
+19.629 
19.649 
19.592 
19-535 
19.561 
+19.468 
19.427 
19.421 
19.286 
17-747 
+19.136 
19.129 
19.167 
19.084 
19.129 
+19.000 
18.979 
18.629 
18.793 
18.468 
+18.614 
18.618 
+18.547 
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40 Cassiopeize 
v Andromede 
z Piscium 
v Persei . . . 
a Endani (Achernar) 
q@ Cassiopeize 

y Piscium 

¢@ Persei 

t Ceti 

o Piscium . ; 
€ Sculptoris. . a | 
4 Octantis (G.) . 
& Ceti ; 

a Trianguli . 

é Cassiopeiz 

§ Piscium 

fi Arietis 

 Pheenicis . 

v Ceti 

@ Hydni 

50 Cassiopeiz . 

y Andromede pr. 





PHAQAM HORAN OSAP 
bhAD AR AAKNHA ABAK 





> 
00 





-N 
NI 





Poof 
— ON 





N 
oe 











y Anrdomede seq. 5.1 
a Arietis 2.2 
AB Trianguli . 3.1 
55 Cassiopeiz 6.2 
6 Persei . 5.4 
S' Ceti 4.5 
y# Fornacis . 5.2 
y Trianguli . 4.1 
67 Ceti 5:7 
¢@ Eridani_ -  . | 3.8 
o Ceti (Mera) f | var. 
« Fornacis . . - | 5.4 
6 Hydri - | 4.3 
2 Cassiopeiz . -T| 4.6 
&? Ceti . - 14.3 
o Ceti . . 4.8 
36 H. Cassiopeiz . 5.3 
vy Ceti . . 5.0 
ye Hydn 5-3 
vy Arietis 5-4 
3d Ceti 4.0 
é Hydni ; | 4.3 
6 Persei . | 4.2 
y Ceti seq. -T| 3-7 
x Ceti , 4.4 
pe Ceti l 4.4 


€ Sculptoris, comp. o™, 5’ n. f. 
© Ceti, var., 3314, 1@.7-9™.6, star o@f. 8° 
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48.127 
35-397 
46.020 
32-979 
1.604 
0.378 
19.473 
7.122 
54.186 


39.682 

9.88* 
15.863 
13.918 
15.916 

9.215 
56.440 
14.194 
59-966 


5.081 | 


8.901 
40.520 


a + 0.890 


22.676 
28.842 


47.612 
56.608 
29.556 

9.631 
15-373 
44.552 
28.273 

3.092 
39.156 
13.900 

2.701 
38.244 

3-433 
55-347 
24.676 
26.416 
59.203 

7.461 
16.634 
23.193 
53-664 

4.561 
20.674 


s Cassiop., triple, 7™, 88, 2’’, 8” 


(Eph 15} 


+4.7333 
3.5100 
3-1766 
3-6676 
2.2364 
+4.4015 
3-1197 
3-7444 
2.7866 
3.1650 


+2 .8046 
—3-7794 
+2.9601 
3-4134 
4.2844 
+3.1038 
3-3083 
2.4036 
2.8257 
1.8818 


+5.0610 
3.6712 
3.3761 
3-5615 
+4.6684 
3-9734 
3.1769 
2.6378 
3-5584 
+2.9906 
2.1412 
3.0291 
2.7448 
1.0584 
+4.9029 
3.1864 
2.8415 
5-6383 
+3.1451 
—1.3511 
+3.4020 
3.0731 
0.9138 
4.0833 
+3.1059 
2.8537 
+3.2394 


| y Ceti, comp. 6.3, 3’.7 pr. 


MEAN PLACES OF STARS, 1915. 


‘WASHINGTON, JANUARY o4.732 


9° a 


+72 36 


+40 58 
+11 42 
+48 11 
—57 40 
+67 36 
+5 3 
+50 15 
-16 23 
+ 8 43 
—25 28 
—85 11 
45 
+29 9 
15 
46 
23 
43 


+ 2 
+20 
—46 
—2!1 
—61 


+72 O 
+41 55 


26.78 
50.71 
25.42 
52.66 

6.31 
49.20 
28.40 
39.68 

4.87 
49.10 
36.93 
57-79 
16.15 
54.88 

7-54 

6.08 
34-70 

8.20 
21.17 
59-49 
38.42 
20.73 


46 + 4.66 


+23 3 
+34 35 
+66 7 
+50 40 
+ 8 26 
—31 7 
+33 27 
— 6 48 
~SI 54 
—- 3 21 
—24 12 
-—69 2 
+67 I 
+8 4 
“15 37 
+72 26 
+ § 13 
-79 28 
+21 35 
-O 2 
-—68 37 
+48 52 
+ 2 52 
—-I4 13 
+ 9 45 


39-78 

8.76 
36.26 
17.60 
54-17 
20.88 
16.74 
48.36 
19.30 
46.70 

8.11 
45-34 
15.85 
40.74 

1.26 
50.86 
22.74 


49-47 
39-96 
15.01 
51.66 
11.05 


41.43 
5.18 
21.47 








+17 334 
17.674 
17.66; 
17.544 
17-58) 

+17.54 
17.39] 





17.132 
17.116 
H17 OF 
16.835 
16.961 
¥6.933 
16.747 
+16.666 
16.712 
16.436 
16.411 
16.428 
+16.327 
16.229 
15 .Qag 
15-925 
15.809 
+15.680 
15.667 
15.631 
15.458 
15.359 
+15.267 
15.340 
$15,311 








MEAN PLACES OF STARS, 1915. 235 
WASHINGTON, JANUARY 04.332, 

Name of Star Magali Right Ascension. yannual | Declinution. yAnnual 

. h m 8 8 ° ’ ” ” 
Persei -T1 3-98 2 44 29.228 | +4.3576 [ +55 32 36.93 | +15.089 
| Arietis - | 3-7] 2 44 58.582 3-5248 | +26 54 39.24 | 14.961 
Fornacis 4.51 2 45 31.992 2.5121 | —32 45 44.94 | 15.196 
_Anietis 5-5] 2 46 47.812 3.3080 | +14 43 56.45 | 14.933 
? Eridani 4.8] 2 47 10.893 2.7200 | —21 21 13.46 | 14.928 
Persei . | 419 2 48 13.337 | +4.2364 | +52 24 55.69 | +14.880 
' Eridani . Of 2 52 16.469 2.9302 | -9 14 8.95 | 14.430 
' Arietis (mean) -11 4.6] 2 54 20.884 3-4254 [ +21 O 3.66] 14.510 
H. Cephei - | 5:7] 2 54 43-904 | 7.8484 1 +79 § 3.53 | 14.506 
' Eridani 13-47 2.55 2.411 2.2767 | -40 38 41.34 | 14.502 
r Ceti 2.8] 2 57 50.056 | +3.1332 | + 3 45 24.85 | +14.230 
‘ Persei 3.1] 2 58 37.879 4.3280 | +53 10 28.24 | 14.254 
* Eridani . | 4.2] 2 58 38.655 2.6449 | —-23 57 25.18.| 14.214 
) Persei . tT} var.] 2 59 43.446 3.8353 | +38 30 41.80 | 14.076 
t Horologii . 5.2 3 1 36.362 1.4077 | -60 4 O.g1 | 14.021 
} Hydni . . 15.5) 3 2 4.123] +0.1002 | -72 14 3.81 | +14.060 
i Persei (Algol) ¢ | var.} 3 2 37.936 | 3.8934 | +40 37 44.41 | 14.009 
} Arietis . . 14.51 3 6 45.936 3.4261 | +19 24 21.70 | 133.751 
2 Eridani.. -t/ 4.0] 3 8 27.562 2.5467 | -29 19 18.00 | 14.278 
8 H. Cephei . - 15.51 3 9 29.353 7.5006 | +77 25 26.39 | 13.520 
> Arietis. . | 5.0] 3 10 0.743 | +3.4436 | +20 43 48.35 | +13.460 
Horologii G) . -T1 5.7] .3 10 23.763 1.5148 | —57 38 22.62 | 13.511 
© Eridani . 149] 3 11 42.203 2.9144 |[-9 8 5§.10| 13.486 
r Arietis 5.2] 3.16 19.010 3-4593 | +20 50 28.80 | 13.097 
¢ Eridani 4.3] 3 16 31.960 | +2.3980 | -—43 23 39.34 | 13.873 
t Hydn 5-5] 3.18 3.138 | —1.5535 | -77 41 57-79 | +13.055 
a Persei 1.9] 3 18 14.796 | +4.2690 | +49 33 34.51 12.974 
o Tauri . 3.8] 3 20 14.212 3.2254 1 + 8 43 49.74 | 12.795 
2H. Camelopardalis 4.4] 3 22 10.563 4.8372 | +59 38 42.66 | 12.740 
& Tauri . 3.81 3 22 33.631 3-2484 | + 9 26 12.97 | 12.666 
f Tauri . 14.37 3 26 10.686 | +3.3090 | +12 38 46.18 | +12.469 
é Eridam -T| 3.8] 3 28 55.491 2.8252 | — 9 44 42.81 12.304 
t Eridani . 14.31 3 30. 1.905 2.6483 | -21 55 2.76] 12.162 
6 Persei 3.1} 3 36 51.984 4.2599 | +47 31 0.31 | 11.685 
6 Eridani 3.71 3 39 10.548 2.8730 | -10 3 2.13 | 12.287 
y Persei . 3.9] 3 39 24.843 | +4.0669 | +42 18 39.87 | +11.540 
5 H. Camelopardalis . | 4.71 3 41 21.890 6.2840 | +71 4 17.87 | 11.343 
» Tauri . (Alcyone) ¢| 3.0] 3 42 25.719 3.5616 | +23 50 35.18 | 11.273 
Eridani. . . 4340 3 43 11.433 2.5806 | —23 29 58.26 | 10.786 
g Eridani 4.21 3 46 16.434 | +2.2451 | -36 27 24.91 | 11.016 
y Hydri . 13.21 3 48 32.442 | 0.9652 | -74 29 58.93 | +10.995 
© Persei . . 12.9] 3 48 47.105 | +3.7656 | +31 37 55.55 | 10.846 
9 H. Camelopardalis -T1 5.21 3 49 52.744 5.0940 | +60 51 39.62 | 10.762 
@ Persei . -T| 3-0] 3 52 8.747 4.0192 | +329 45 55.06 | 10.585 
& Persei . | 40] 3 53 26.756 3-8868 | +35 32 50.68 | 10.498 
y Endani . 13.2] 3 54 3-793 | +2-7084 | -13 44 58.63 | +10.359 
d Tauri .t}var.f 3 55 58.159 3-3215 | +12 15 3.56 | 10.315 
é Reticuli 4.41 3 57 23.686! +0.9409 1-61 38 22.80 | +10.217 
» Pereei, star 8.5, 28’ n. pr. B Persei, var. 24.87, ee n Tauri, quad., somps. 6™.3, 79.6, 


, Arietia, dup. s@.2, sy 
¢ Bridani, comp. 4.4, {. 
» Persei, var. irreg., sgh 


8™.2, rr7/’, 181” “ 


9 H. Camelop., comp. 8, r’.gon.f. 
e Persei, comp. 8, 8”.6n. f. 
A Tauri, var., 3¢.95, 3@-3-4™.2 


12 Eridani, comp. 7, 1 
38 Horologii, remarkable burplish red 


e Eridani, comp. 97, s. 7’ 
Roh rel 
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Solar Day. 


(Sidereal 
Hour.) 


h 
(1.0) 


oto ON A NN & WD WD 


ol 


h 
(2.0) 


Nov. 


h 
(3.0) 


INDEPENDENT STAR-NUMBERS, 1915. 





y 
0.7496 
0.7523 
0.7550 
0.7578 
0.7605 
0.7632 
0.7660 
0.7687 
0.7714 
0.7742 


0.7769 
0.7797 
0.7824 
0.7851 
0.7879 
0.7906 
0.7934 
0.7961 
0.7988 
0.8016 


0.8043 
0.8070 
0.8098 
0.8125 
0.8153 


0.8180 
0.8207 
0.8235 
0.8262 
0.8290 
0.8317 
0.8344 
0.8372 
0.8399 
0.8426 
0.8454 
0.8481 
0.8508 
0.8536 
0.8563 
0.8591 
0.8618 
0.8645 
0.8673 
0.8700 


0.8728 
0.8755 





FOR WASHINGTON MEAN MIDNIGHT. 


mia 


In 
Time. 


In 
Time. 





$ $ 

3.012 |+0.006 
3.019 | 0.009 
3-025 | 0.010 
3.032 | 0.008 
3.039 |+0.004 
+3-045 
3.052 


3-959 
3.066 


3-072 
3-979 
3.086 


3-093 
3.100 


3.107 
+3.115 


0.001 
0.007 
0.012 
0.015 
0.015 


-0.011 
—0.005 
+0.003 
0.011 
0.016 


+0.018 
3.122 | 0.017 
3-129 | 0.012 
3-137 |+0.006 
3-144 |-0.001 
+3.152 |-0.007 
3.159 0.010 
3-167 | 0.012 
3-175 | 0.011 
3.182 | 0.008 


—0.004 
0.001 
| 0.005 
0.008 
3.223 | 0.009 
+3.232 '|+0.008 
3.240 |+0.005 
3.249 | 0.000 
3-257 |-0.006 
3.266 | 0.012 


+3.275 |-0.016 
3-284 | 0.016 
3-293 | 0.014 
3.302 |-0.008 
3-311 | 0.000 
+3.321 |+0.008 
3-330 | 9.015 
3-340 | 0.019 
3-349 | 0.018 
3-359 | 0-015 
+3.369 |+0.009 
+3.379 |+0.002 








+3.190 
3-198 
3.207 
3-215 














In 
Arc. 


340 37-7 
349 37-5 
34° 35-5 
340 32.8 
340 30-5 
340 30.1 
340 32-9 
340 39.6 
340 49-9 
341 2.7 
341 16.2 
341 28.2 
341 37-2 
341 42.0 
341 43-1 


341 41.4 
341 38.8 
341 37-2 
341 38.2 
341 42.4 


341 50.0 
342 0.2 
342 12.1 
342 24.3 
342 35-4 
342 45-3 
342 52.6 
342 57-6 
343 0.1 
343 0.6 


343 9.3 
342 59-9 
343 1.0 
343 4.8 
343 12.2 


343 23-0 
343 36.4 
343 50.9 
344 4.4 
34415.4 
34422.4 
34425-7 
34425-7 
344 24.6 
344 23.8 
344 24.9 
344 29.1 


H 








In 
Time. 





h m 
22 42.5 
22 42.5 
2242.4 
22 42.2 
22 42.0 
22 42.0 
22 42.2 
22 42.6 
22 43-3 
22 44.2 


2245.1 
22 45-9 
22 46.5 
22 46.8 
22 46.9 


22 46.8 
22 46.6 
22 46.5 
22 46.5 
22 46.8 


22 47-3 
22 48.0 
22 48.8 
22 49.6 
22 50.4 
22 51.0 
22 51.5 
22 51.8 
22 52.0 
22 52.0 


22 52.0 
22 52.0 
22 52.1 
22 52.3 
22 52.8 
22 53-4 
22 54.4 
2255-4 
22 56.3 
22 57.0 


22 57-4 
22 57-7 


122 57.7 


22 57.6 
22 57-4 
2257-5 
22 57-9 


In 
Arc. 


81 22.1 
80 18.0 
79 13-9 
78 9.8 
77—«5-7 


76 1.7 
7457-8 
73 53-9 
72 50.1 
71 46.4 


70 42.7 
69 39-1 
68 35.6 
67 32.3 
66 29.0 
6525.8 
64 22.7 
63 19.8 
62 17.0 
6114.2 


6011.6 


59 9-1 
58 6.8 
57 4-7 
56 2.6 


55 97 
53 58.9 
52 57-2 
5155-7 
5° 54-4 
49 53-2 
48 52.1 
47 51.2 
46 50.4 
45 49.8 


44 49.2 
43 48.9 
42 48.8 
41 48.7 
40 48.8 


39 49-1 
38 49.6 
37 50.2 
36 50.9 
35 51.8 
34 52.9 
33 54-1 


{Eph xs) 


In 
Time. 





h m 
5 25-5 
521.2 
5 16.9 
512.7 
5 8.4 
5 4-1 
459-9 
455-6 
451.3 
447-1 
442.8 
4 38.6 
434-4 
4 30.2 
425-9 
421.7 
417-5 
413.3 
4 9.1 
4 4.9 
4 0.8 
3 56.6 
3 52-5 
3 48.3 
344.2 


3 40.0 
3 35-9 
3 31.8 
327-7 
3 23.6 
3 19-5 
315-5 
311.4 
3 74 
3 3-3 
2 59-3 
2 55:3 
251.3 
2 47-3 
2 43-3 
2 39-3 
2 35-3 
2 31.3 
227.4 
2 23.5 
219.5 
215.6 


1.31935 
1.32067 
1.32184 
1.32269 
1.32320 
1.32339 
1.32335 
1.32328 
1.32336 
1.32380 
1.32474 
1.32614 
1.32788 
1.32970 
1.33142 
1.33277 
1.33369 
1.33413 
1.33426 
1.33418 


1.33412 
1.33422 
1.33462 
1.33533 
1.33635 


1.33760 
1.33901 
1.34050 
1.34192 
1.34318 


1.34419 
1.34490 
1.34532 
1.34552 
1.34565 


1.34593 
1.34651 
1.34757 
1.34907 
1.35095 
1.35299 
1.35492 
1.35659 
1.35790 
1.35874 


1.35918 
1.35944 






1.27440 
1.27465 
1.27488 
1.27514 
1.27540 
1.27569 
1.27601 
1.27634 
1.27669 
1.27706 


1.27746 
1.27788 
1.27831 
1.27876 
1.27923 
1.27971 
1.28021 
1.28072 
1.28125 
1.28180 


1.28235 
1.28292 
1.28350 
1.28409 
1.28469 


.28530 


— = tt ttt ed 
<a 
8 ® 
: ¢ 


emt tt 
N 
Oo 
0 
we 


5-37 


5.26 
5:15 
5:04 


0.73¢ 
0.721 
0.712 
0.702 


+4.93|+0.692 
4.811+0.682 


INDEPENDENT STAR-NUMBERS, 1915. 
FOR WASHINGTON MEAN MIDNIGHT. 


'. 16 08755 


— 


e. 


0) 


aI 
22 
23 | 0.8947 
24 | 0.8974 
25 | 0.goo2 
26 | 0.go29 
27 | 0.9056 
28 | 0.9084 


17 | 0.8782 
18 | 0.8810 
19 | 0.8837 
20| 0.8864 


0.8892 
0.8919 


29 | o.g1r11 
30 | 0.9138 
I} 0.9166 
2 | 0.9193 
3 | 0.9220 
4| 0.9248 
5 | °-9375 
6 | 0.9302 
7 | 9-933° 
8 | 0.9357 
9 | 0-9385 
10 | 0.9412 
EE | 0.9439 
12 | 0.9467 
T3 | 0.9494 
14 | 0.9522 
T5 | 0.9549 
16 | 0.9576 








3-379 |+0.002 
3-389 |-0.004 
3-399 
3-409 
3-420 


3-440 
3-451 
3-462 
3-472 





344 29.1 
344 36.4 
344 46.5 





| 
| 
; 









02 57-9 
22 58.4 


22 59.1 


344 58.1 | 22 59.9 


23 
23 
23 
23 
33 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 


e é 


33 54-1 
32 55-4 
31 56.8 
30 58.4 
30 0.2 
29 2.1 
28 4.1 
27 6.2 
26 8.4 
25 10.8 
2413.2 
2315.8 
22 18.5 
2121.3 
20 24.1 
19 27.1 
18 30.2 
17 33-3 
16 36.5 
15 39.8 
14 43-2 
13 46.6 
12 50.1 
II §3-7 
10 §7-3 
10 0.9 

9 4-7 

8 8.5 

712.3 

6 16.1 


5 20.0 


1.35944 
1.35967 
1.36002 
1.36065 
1.36160 
1.36285 
1.36431 
1.36596 
1.36766 
1.36935 
1.37088 
1.37219 
1.37323 
1.37399 
1.37452 


1.37497 
1.37551 
1.37631 
1.37751 
1.37916 
1.38117 
1.38342 
1.38563 
1.38762 
1.38923 
1.39043 
1.39126 
1.39182 
1.39231 
1.39289 
1.39369 


1.30170 
1.30226 
1.30280 
1.30333 
1.30384 
1.30434 
1.30484 
1.30531 
1.30577 
1.30620 
1.30663 
1.30704 
1.30743 
1.30781 
1.30816 


1.30882 
1.30911 
1.30938 
1.30965 





229 





1.68] 0.2257° 


1.30989 [+1.54|+0.1875° 


1.31010 
1.31030 
1.31047 
1.31063 





1.40] 0.1454 


1.26] 0.0987 
1.11| 0.0461 


0.97| 9-9861. 


1.31076 [+0.83/+9.9163 


17 | 0.9604 
6 | 0.9631 

0.9658 
h 0.9686 
a 0.9713 
0.9741 
0.9768 
90-9795 
0.9823 
0.9850 
0.9878 
0.9905 
0.9932 
0.9960 
31 | 0.9987 


32! r.0014 


23 
23 10.2 
23 10.7 
23 12.0 


1.31088 
1.31098 


0.68] 9.8320 
0.54) 9-7294 
1.31104] 0.39] 9.5931 
1.31109] 0.25] 9.3931 
I.3111I J+0.10|+9.0107 
I.Z11IL 
1.31110 
¥.31107 
1.31100 
1.31092 
1.31081 
1.31069 
1.31055 
1.31038 


1.39476 
1.39610 
1.39771 
1.39942 
1.40121 
1.40300 
1.40463 
1.40610 
1.40730 
1.40824 
1.40891 
1.40948 
1.41007 
1.41084 


1.41194 
1.41344 


423-9 
327.8 
2 31.8 
I 35.8 
039.71 Oo 2.6 
359 43-6 | 23 58.9 
358 47.6 | 23 55.2] 
357 51-5 | 23 51-4 
356 55-4 | 23 47-7 
355 59-3 | 23 44-0 
355 3-1) 23 40.2 
354 6.9} 23 36.5 
353 10-7 | 23 32-7 
352 14.4| 23 29.0 
348 2.3123 12.29351 18.1 | 23 25.2 
348 11. ol 23 12.7135021.7123 21.4 
[Eph 15} 





2311.2 
2311.3 
2311.2 
2311.1 
2310.9 
23 10.7 
23 10.7 
2310.8 
2311.1 
2311.6 


1.31019 
1.30998 


0.1271 





230 BESSELIAN AND INDEPENDENT STAR-NUMBERS, 1915. 


FOR WASHINGTON SIDEREAL TWELVE HOURS. 


Mean Solar 
Date. 


Jan. 0.72 
10.70 
20.67 
30.64 

. 9.61 


19-59 

1.56 
11.53 
21.50 
31.48 
Apr. 10.45 
20.42 
30-40 
10.37 
20.34 


May 


30.31 
June 9.28 
19.26 
29.23 
July 9.20 


19.18 
29.15 
Aug. 8.12 


18.09 
28.07 


l ee i ns Ce ee 
ee en 


9-7310 
9-7561 


+9.7815 
9.8068 
9.8312 
9.8546 
9.8763 


+9.8962 
9-914! 
9.9300 
9-9441 
9-9564 


Sept. 7.04 |+9.9674 


17.01 
26.98 

6.96 
16.93 


Oct. 


26.90 
. 5.88 
15.85 
25.82 
5:79 


15-77 
25.74 
35-71 





The above numbers give the same reductions from mean to apparent place as are_ 
employed in computing the apparent places of the fixed stars, given on pages 287 to 486, 
from the mean places, given on pages 233 to 250. 


9-9774 
9.9869 
9-9963 
0.0061 


+0.0166 
0.0279 
0.0402 


0.0533 
0.0670 


+0.0809 
0.0047 
+0.1079 


0.8139 
0.8112 
0.8123 


—0.8166 
0.8232 
0.8310 
0.8387 
0.8451 


0.8491 
0.8500 
0.8471 
0.8402 
0.8294 


0.8151 
0.7985 
0.7806 
0.7633 
0.7482 


+0.9171 
1.0389 
1.1245 
1.1857 
1.2287 


+1.2566 
1.2711 
1.2729 
1.2618 


1.2371 


+1.1967 
1.1371 
1.0519 
0.9278 
0.7320 


0.7371 |+0.3314 
0.7311 |-0.0711 
-0.7306 |-0.6501 


+1.3045 
1.2838 
1.2475 
1.1928 


1.1145 


+1.0023 
0.8323 
+0.5247 
—9.2669 
0.5670 


—0.8492 
1.0095 
1.1161 
1.1909 
1.2439 


—1.2798 
1.3016 
I.3107 
1.3078 
1.2926 


—1.2644 
1.2211 
1.1§92 
1.0723 
0.9473 


—0.7508 
0.3491 
+0.0958 
0.6732 
0.go61 


+1.0484 
1.1456 


1.2142 
1.2617 


1.2924 


+1.3083 
1.3102 


+1.2985 


B= +0%.002. 


+0.557 
0.674 


0.786 
0.888 
0.981 


+1.065 
1.139 
1.208 
1.274 
1.340 


1+1.409 
1.484 
1.565 
1.655 
1.753 


+1.859 


1.971 
2.085 
2.200 


2.313 


+2.422 
2.524 
2.618 
2.703 
2.781 


+2.852 
2.919 
2.983 
3-048 
3.118 


+3.194 
| 3.278 
3-372 
3-476 
3-587 


+3-704 
3.823 
+3.941 


345 39 
346 32 


347 16 


347 49 
348 11 


In order to render exact interpolation 


34 
290 59 
280 14 
269 26 
258 42 


248 9 
237 52 
227 54 
218 16 
208 56 


199 52 
190 59 
182 14 
173 30 
164 43 


155 48 
146 41 
137 17 
127 36 
117 37 


107 20 
96 49 
86 12 
75 32 
64 59 


54 36 
44 26 
34 32 
24 52 
15 23 


6 1 
356 42 
347 20 


1.2327 
1.2490 
1.2638 
1.2771 
1.2886 


1.2987 
1.3076 
1.3156 
1.3232 
1.3308 


1.3390 
1.3479 
1.3580 


1.3691 
1.3811 


1.3937 
1.4065 


1.4192 


1.3101 
1.3070 
1.3022 
1.2962 
1.2896 


1.2833 
1.2781 
1.2748 


1.2737 
1.2750 


1.2785 
1.2836 
1.2897 


1.2960 
1.30718 


1.3065 
1.3096 
1.31410 
1.3106 
1.3083 


1.3044 
I.2991 
1.2931 
1.2869 


1.2812 


1.2768 
1.2742 
1.2738 


1.2758 
1.2799 


1.2855 
1.2920 
1.2984 
1.3040 
1.3083 


0.14 
0.443 
0.61: 

, 0.724 


| 0.798 
f 





10.834 
0.774 
0.689 
0.565 
0.369 


1.3107 |+0.968 
1.3110 |-9.708 


1.3092 |-0.289 


possible through intervals of ten days, all short period terms have been omitted. 
(Eph 1s] 
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| FOR WASHINGTON MEAN MIDNIGHT. 


0 MNAN SW WN HO 


1I2 





0.23 
0.27 


8a 


O.I! 
0.10 


0.07 
+0.02 


0.04 
0.08 
O.11 
O.II 
0.08 

0.04 

+0.01 
0.06 


0.09 
0.10 


+0.10 
0.07 
+0.04 
0.00 
—0.04 
0.08 
0.10 
0.10 
0.08 
0.05 


0.00 
+0.04 
0.08 
0.10 
0.10 
0.08 
+0.03 
—0.02 
0.07 
0.10 


—O.11 
0.09 
0.05 

-0.01 

+0.04 
0.08 

+0.10 


Date. 


Feb.15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


25 
26 
27 
28 
Mar. 1 


Apr. 1 
2 


b's 





+0.11 
0.00 
-0.10 
0.17 
0.21 
0.21 
0.18 
0.12 
—0.04 
+0.05 


+0.12 
0.17 
0.17 
0.13 
+0.05 
—0.05 
0.15 
0.22 
0.24 
0.20 


-O.11 
+0.02 
0.14 
0.24 
0.29 
0.29 
0.23 
0.14 
+0.03 


0.07 


0.15 
0.20 
0.21 
0.19 
0.14 

-0.07 

+0.02 
0.09 
0.14 
0.16 


+0.13 
+0.06 
0.03 
0.13 
0.21 
0.24 
-0.21 


3 ’'a 


as 
+0.10 
0.10 
0.08 
0.05 
+0.01 
0.03 
0.07 


0.09 
0.10 


0.09 


—0.06 
—0.02 
+0.03 
0.07 
0.10 
O.1I 
0.09 
+0.05 
0.00 
—0.05 


—0.09 
O.I1 
0.10 
0.07 

—0.02 

+0.03 
0.07 
0.10 
0.10 


0.09 


+0.06 
+0.02 
—0.02 
0.06 
0.09 
0.10 
0.09 
0.07 
0.03 
+0.01 


+0.06 
0.09 
O.11 
0.10 
0.06 


+0.02 
—0.04 


Date. 


Apr. 5 


bag 


0 OO COs AN & W WH 


[Eph 15] 


6" 





0.24 
0.21 
0.13 

—0.02 

+0.11 
0.22 
0.29 
0.31 
0.26 
0.18 


+0.07 
0.04 
0.13 
0.19 
0.24 
0.20 
0.15 
0.09 
-0.01 


+0.07 


+0.12 
0.15 
0.13 
+0.07 
—0.02 
0.12 
0.21 
0.25 
0.24 
0.18 


-0.06 
+0.07 
0.20 
0.29 
0.32 
0.30 
0.22 
0.12 
+0.01 


—0.09 


—0.16 
0.20 
0.20 
0.16 
0.10 

-0.02 

+0.05 


&’’ 00 


a ee TS 
- ee 


O.1I 
O.11 
0.08 

0.04 

+0.01 
0.06 


0.09 


+0.10 
0.09 
0.07 
+0.03 
-0.01 
0.05 
0.08 
0.10 
0.10 
0.08 


0.05 
0.00 
+0.04 
0.08 
0.10 
0.10 
0.08 
+0.03 
—0.02 


0.07 


—0.10 
O.1I 
0.09 

0.05 
0.00 

+0.05 
0.08 
0.10 
0.10 
0.08 


+0.04 
0.00 
0.04 
0.07 
0.09 
0.10 
—0.08 


July x 
2 


+0.08 
0.20 
0.29 


0.3r 


0.27 
0.19 


+0.09 


0.05 
0.09 
O.Ir 
0.10 
0.07 

—0.02 

+0.03 
0.07 
0.10 
0.10 


+0.09 
0.06 
+0.01 
0.03 
0.06 
0.09 
0.10 
0.09 
0.07 
0.03 


+0.02 
0.06 
0.09 
0.10 
0.09 
0.06 
+0.01 
~0.04 
0.08 
O.II 


-0.10 
0.08 
—0.04 
+0.02 
0.06 


0.09 
+0.10 
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Date. 


July 


00D Oy Aum a W DH HM 


= 


12 
13 
14 
5 
16 
17 
18 
19 
20 


21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Ge 
- 


Oo Or AM & Ww HD ww 


Io 
Il 
12 
13 
14 
15 
16 


A ee 9S ee | 


FOR WASHINGTON MEAN MIDNIGHT. 


6"'@ Date 
+0.09 | Aug.16 
0.10 17 
0.09 18 
0.07 19 
+0.03 20 
-0.01 aI 
0.05 22 
0.08 23 
0.10 24 
0.09 25 
0.07 26 
0.04 27 
0.00 28 
+0.05 29 
0.08 30 
0.10 31 
0.10 | Sept. x 
0.07 a 
+0.03 3 
—0.02 4 
0.07 5 
0.10 6 
O.II 7 
0.09 8 
—0.05 9 
0.00 10 
+0.05 Ir 
0.08 12 
0.10 13 
0.10 14 
+0.08 15 
+0.04 16 
0.00 17 
0.04 18 
0.07 19 
0.09 20 
0.09 21 
0.08 22 
0.05 23 
-0.01 24 
$0.03 25 
0.07 26 
0.10 27 
0.10 28 
0.09 29 
+0.05 30 
0.00 J Oct. 1 


0.12 


+0.16 
0.17 
0.13 
+0.06 
—0.04 
0.14 
0.22 
0.26 
0.24 
0.16 


—0.05 
+0.08 
0.19 
0.27 
0.28 
0.24 
0.16 
+0.05 
—0.05 
0.13 


—o.18 
0.19 
0.16 
O.II 

~0.04 

+0.03 
+0.10 


8"'aw Date. 


a” 


0.00 | Oct. 


0.05 
0.09 
O.1I 
0.10 
0.07 

-0.02 

+0.03 
0.08 
0.10 


+0.10 
0.08 
0.05 
+0.01 
0.03 
0.07 
0.09 
0.10 
0.09 
0.06 


—0.02 
+0.02 
0.06 
0.09 
0.10 
0.09 
0.06 
+0.01 
—0.04 
0.08 


—O.I1I 


0.10 | Nov. r 


0.08 
—0.03 
+0.02 

0.06 

0.09 

0.10 

0.09 

0.06 


+0.02 
—0.02 
0.07 
0.08 
0.09 
0.09 
—0.07 


{Eph rs} 














—0.07 | 
0.14] ©. 
0.18 | +0. 
0.17; 
0.14 | oO: 

—0.07 | a 
0.00 | o 

+0.07 | a 
0.12 ' @ 

+0.15 Od 
0.14 | +ad 
0.10 ! oJ 

+0.02 | a4 

—o.08 | 2.) 
0.18 oJ 
0.26 1 Od 
0.29 | +o4 
0.26 | -o4 
0.18 | of 

—0.06 | -0! 

+0.08 | a 
0.21 | of 
0.29 | -o4 
0.3x | 401 
0.27 | of 
©.19 | Oo! 

+0.08 | ai 

—0.03 | o- 
O.1r | of 

0.16 | +4 
0.17 , -04 
0.14 0.6 
0.08 a 

“0.01 0. 

40.06; 0. 
0.12 0.¢ 
0.16 -0< 
0.16 , +06 
0.12, o.¢ 

+0.06 : +0.0 

—0.04 | 0.1 
O.1§ | 0.1 
0.24 | 0.0 
0.29 | +0.0 
0.29 ; -0.0 

0.23 | 0.0 









Name of Star. 





MEAN PLACES OF STARS, 


WASHINGTON, JANUARY 04.732. 






































233 


Annual 


Variation. 








h m ” 
_Pisclum . 4.74 O O 59.112 | + 3.0714 59.04 | +20.136 
' Andromedze (Alpheratz) 2.21 0 3 59.450 3.0960 | +28 37 16.23 | 19.880 
Cassiopeiz . 2.44 O 4 38.056 3-185: | +58 40 51.55 | 19.861 
* Pheenicis . 3.91 0 5 5.987 3.0512 | —46 12 59.4! 19.848 
: Andromede 5.1] O 5 53.898 3-1098 | +45 35 57.38 | 20.034 
' Pegasi 2.9] O 8 51.420 | + 3.0865 | +14 42 39.81 | +20.021 
r Andromede 4.51 O 13 52.995 3.1276 | +36 18 50.41 | 19.962 
t Ceti . 3.8) O15 5.845 3.0569 | — 9 17 42.12 19.973 
» Lucanze 4.3] O 15 39.189 3-1477 | -65 22 26.29 | 21.171 
} Piscium 6.0] O 21 2.687 3.0744 | + 1 28 8.31 19.938 
$ Hvdnri . 2.9] O 21 18.226 | + 3.2000 | -77 43 58.65 | +20.277 
x Pheenicis . 2.4] O22 5.172 2.9725 | -42 46 3.30 [ 19.550 
2 Ceti 6.0] O 25 42.071 3.0622 | — 4 25 36.49 | 19.919 
3 Ceti 5.2] O 30 52.341 3.0871 | - 4 3 38.03 | 19.847 
= Cassiopeiz 3.7) O 32 13.732 3-3288 [| +53 25 45.39 | 19.841 
© Andromede 4.4 | O 32 20.224 | + 3.1977 | +33 15 5.76 | +19.847 
e Andromedze 4.51 0 34 3.624 3-1644 | +28 51 1.40 | 19.572 
6 Andromedz_. 3-5 | O 34 46.744 3.2021 | +30 23 45.13 | 19.718 
a Cassiopeiz (Schedir) t var.| O 35 40.497 3.3869 | +56 4 16.87 | 19.7712 
# Pheenicis . 4.6] O 37 18.605 2.8393 | —46 33 6.68 | 19.749 
8 Ceti . 2.2] O 39 19.419 | + 3.0125 | —18 27 10.44 | +19.793 
o Cassiopeiz 4.7] © 39 58.953 | 3.3314 | +47 49 9.82 | 19.735 
11 Cassiopeiz 5.6] 0 40 0.695 3.9060 | +74 31 25.22 | 19.715 
© Andromedz 4.3 | © 42 49.797 3-1748 | +23 48 17.90 | 19.618 
n Cassiopeiz 3.61 0 43 56.963 3.6136 | +57 21 57.15 | 19.202 
6 Piscium 4.6] O 44 16.251 | + 3.1101 | + 7 7 21.73 | +19.629 
A Hydri 5.0] O 45 39.057 2.1010 | -75 23 8.87 | 19.649 
20 Ceti _ 4.9} 0 48 39.747 3.0642 | — I 36 19.65 | 19.592 
y Cassiopeiz 2.2] O 5I 34.034 3.5980 | +60 15 24.17 | 19.535 
p» Andromedz 3.9] 0 52 1.817 3-3211 | +38 2 18.68 | 19.561 
a Sculptoris. 4.4] O 54 30.589 | + 2.8904 | -29 49 0.63 | +19.468 
43 H. Cephei. 4.5] O 56 54.030 7-6192 | +85 48 6.45 | 19.427 
é€ Piscium 4.4] O 58 31.808 3-112 | + 7 25 57.90 | 19.421 
8 Pheenicis . 3.4] I 2 17.447 2.6798 | -47 10 26.62 | 19.286 
yt Cassiopeie 5.3) I 2 36.265 3-9699 1 +54 30 14.24 | 17.747 
n Ceti . 3.6] 1 4 18.827 | + 3.0175 | -10 37 56.92 | +19.136 
8 Andromedze 2.41 1 4 58.060 3-3508 | +35 10 12.60 | 19.129 
r Piscium 4.71 1 6 58.496 3.2972 | +29 38 19.22 | 19.167 
¢ Piscium 56] I 9 17.333 3-1319 | + 7 7 34.20 | 19.084 
«K Tucane 5.0] I 12 53.231 2.0395 | —69 19 39.52 | 19.129 
J Piscium 5-31 1 13 24.803 | + 3.0926 | + 3 10 1.65 | +19.000 
v Pisclum 4.7] I 14 47.437 3-2908 | +26 49 3.41 18.979 
9 Ceti . 3.8] 1 19 46.449 2.9978 | — 8 37 17.93 | 18.629 
5 Cassiopeiz 2.8] 1 20 14.640 3.9006 | +59 47 38.69 | 18.793 
y Phenicis . 3.4] I 24 40.499 2.6076 | -43 45 13.17 | 18.468 
38 Cassiopeize 6.0] 1 24 52.980 | + 4.4156 | +69 49 39.72 | +18.614 
7 Piscium . ; . 13-747 1 26 55.924 3-2059 | +14 54 28.83 | 18.618 
a Urse Min. (Polarts) f | 2.1 I 29 15.60* | +28.5356 | +88 51 6.49 | +18.547 
ty Ceti, dup. 3-5, 6.2, 07.3 B Pheenicis, dup. 4™.1, amr, 21% « Tucan, comp. 7”, 6’ n 
« Cassiop., var. irreg. 2®.2, 23.8 ¢ Piscium, star 6™.5, 24’ of a Urse Min., star 9™, 18’ &. pr. 


q Cassiop. comp. 7@.6, Ya pF. 
[Eph rs} 
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Name of Star. 


40 Cassiopeiz 
v Andromede 
zx Piscium 
v Persei . . . 
a Eridani (Achernar) 
q@ Cassiopeiz 

vy Piscium 

¢ Persei 

te Ceti 

o Piscium 

€ Sculptoris . 

4 Octantis (G.) 

& Ceti . 

a Trianguh . 

é Cassiopeie 

§ Piscium 

f Arietis 

# Phoenicis . 

v Ceti 

a Hydn 

50 Cassiopeize 

y Andromede pr. 

y Anrdomedsze $4. 

a Arietis 

fB Trianguli . 


55 Cassiopeize 
6 Persei 


&' Ceti 

ye Fornacis . 
y Trianguli . 
67 Ceti 

¢ Eridani 

o Ceti 

« Fornacis 
0 Hydri 

z Cassiopeize . -T 
&? Ceti 

o Ceti . . 
36 H. Cassiopeie . 

vy Ceti . 

ye Hydn 

vy Arietis 

6 Ceti 

é Hydni 

@ Persei . . 
y Cetiseg. . ; | 
x Ceti . . . 
yb Ceti 


€ Sculptoris, comp. 9%, 5’ n. f. 
© Ceti, var., 3314, r™.7-9™.6, star o™f. 8° 


(Mira) + 


MEAN PLACES OF STARS, 


‘WASHINGTON, JANUARY 04.732 





NH DN NN HN HD NNN NN NNN NN HN HN WN ND Ne Qua ee oe ee on oe oe os ce eo oe oe oo 2 


s Cassiop., triple, 7™, 8, 2’, 8” 


WO ONN & bd 


48.127 
35-397 
46.020 
32-979 
1.604 
0.378 
19.473 
7.122 
54.186 


39.682 

9.88* 
15.863 
13.918 
15.916 

9.215 
56.440 
14.194 
59-966 


5.081 . 


8.901 
40.520 


R 
+ 
Oo 
oO 
8 


22.676 
28.842 


47.612 
56.608 
29.556 

9.631 
15-373 
44.552 
28.273 

3.092 
39.156 
13.900 

2.701 
38.244 

3-433 
55-347 
24.676 
26.416 
59.203 

7.401 
16.634 
23.193 
53.664 

4.561 
20.674 


{Eph 15] 


Annual 


Variation. 


8 
+4.7333 
3.5100 
3-1766 
3-6676 
2.2304 
+4.4015 
3-1197 
3°7444 
2.7866 
3.1650 


+2.8046 
—3-7794 
+2.9601 
3-4134 
4.2844 
+3.1038 
3.3083 
2.4036 
2.8257 
1.8818 


+5.0610 
3.6712 


3-3761 
3-5615 
+4.6684 
3-9734 
3-1769 
2.6378 
3-5584 
+2.9906 
2.1412 
3-0291 
2.7448 
1.0584 


+4.9029 
3.1864 
2.8415 
5-6383 
+3.1451 
1.3511 
+3.4020 
3.0731 
0.9138 
4.0833 


+3.1059 
2.8537 
+3.2394 


+72 36 
+40 58 
+11 42 
+48 I1 
—57 40 
+67 36 
+5 3 
+50 15 
—-I16 23 
+ 8 43 
—25 28 
—85 11 
“IO 45 
+29 9 
+63 15 
+ 2 46 
+20 23 
-46 43 
—21 29 
—61 58 
+72 O 
+41 


+23 3 
+34 35 
+66 7 
+50 40 
+ 8 26 
—3Il 7 
+33 27 
-~ 6 48 
—SI 54 
— 3 21 
—24 12 
-69 2 
+67 I 
+8 4 
“15 37 
+72 26 
+ 5 3 
79 28 
+21 35 
-O 2 
—68 37 
+48 52 
+ 2 52 
-I4 13 
+ 9 45 


26.78 
50.71 
25-42 
52.66 

6.31 


49.20 
28.40 
39-68 

4.87 
49.10 
36.93 
57-70 
16.15 
54.88 

7-54 

6.08 
34.70 

8.20 
21.17 
59-49 


38.42 


55 20.73 
46 + 4.66 


39-78 

8.76 
36.26 
17.60 
54-17 
20.88 
16.74 
48.36 
19.30 
46.70 

8.11 
45-34 
15.85 
46.74 

1.26 
50.86 
22.74 


49-47 
39.96 
15.01 
51.66 
11.05 
41.43 

5.18 
21.47 


| y Ceti, comp. 6@.2, 3’’.7 pr. 

















MEAN PLACES OF STARS, 


Name of Star Magat 
Persei -T] 3-9 
Arietis . | 3-7 
-Fornacis . | 4.5 
Anetis 5.5 
? Eridani 4.8 
- Persei 4.1 
' Eridani . . | 4.0 
' Arietis (mean) . -T] 4.6 
' H. Cephei . . | 5-7 
| Eridani 3.4 
' Ceti 2.8 
' Persei 3.1 
* Fridani 4.2 
») Persei . tT | var 
t Horologit . 5.2 
? Hydri . . | 5-5 
} Persei (Algol) f | var. 
> Arietis . . | 4.5 
2 Eridani. Tt] 4.0 
= H. Cephet . . | 5.5 
- Arietis. . | 5.0 
8 Horologii G) -T1 5-7 
> Eridani . | 4.9 
r Arietis 5.2 
é Eridani 4.3 
t Hydn 5-5 
a Persei 1.9 
o Tauri 3.8 
2 H. Camelopardalis 4.4 
& Tauri 3.8 
f Taun . . | 4.3 
é Eridam . Tt] 3.8 
 Eridani . | 4.3 
6 Persei 3.1 
6 Eridani 3-7 
v Persei . 3-9 
5 H. Camelopardalis - | 4.7 
7 Tauri . (Alcyone) ¢ | 3.0 
tEridani. . . 14.3 
g Eridani 4.2 
y Hydni 3.2 
C Persei tj 2.9 
9 H. Camelopardalis Tt] 5.2 
§ Persei . T| 3-0 
& Persei 4.0 
y Eridani 3.2 
d Tauri T | var 
$ Reticuli 4.4 


» 37-474". 


WASHINGTON, JANUARY 04.732, 





B Persei, var. 24.87, woe ae 


Right Ascension. 


Ge Ge Ge WWNWA WNHNWW W&QWA® GW WwW & Ww Ww Ww WwW WW WWWw&w&w @WNHNH NH NH HH ND HH HN DWN WN 


m 
44 
44 


8 
29.228 
58.582 
31.992 
47.812 
10.893 


13-337 
16.469 
20.884 
43-904 

2.411 
50.056 
37-879 
38.655 
43-446 
36.362 

4.123 
37-930 
45-936 
27.562 
29-353 

0.743 
23.763 
42.203 
19.010 
31.960 

3.138 
14.796 
14.212 
10.563 
33-631 
10.686 
55-491 

1.905 
51.984 
10.548 
24.843 
21.890 
25.719 
11.433 
16.434 
32.442 
47-105 
52-744 


8.747 
26.756 


3-793 


58.159 
23.686 


12 Eridani, comp. 7™, 1’ 


38 Horologii, remarkable purplish red 


« Enidani, comp. 9”, s. 7’” 
[Roh rc 
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Annual 


Variation. 





+15.089 
14.961 
15.196 
14.933 
14.928 
+14.880 
14.430 
14.510 
14.506 
14.502 
+14.230 
14.254 
14.214 
14.076 
14.021 
+14.060 
14.009 
13-751 
14.278 
13.520 
+13.460 
13.511 
13.486 
13.097 
13.873 
+13.055 
12.974 
12.795 


12.740 
12.666 


+12.469 
12.304 
12.162 
11.685 
12.287 


+11.540 
11.343 
11.273 
10.786 
1r.016 


+10.995 
10.846 
10.762 
10.585 
10.498 


+10.359 
10.315 
+10.217 


comps. 6".3, 7.6, 


1915. 

yannual Declinution. 

8 9 ’ at 
+4.3576 | +55 32 36.93 
3.5248 | +26 54 39.24 
2.512r | —32 45 44.94 
3.3080 | +14 43 56.45 
2.7200 | —21 21 13.46 
+4.2364 | +52 24 55.69 
2.9302 J - 9 14 8.95 
3-4254 | +21 O 3.66 
7-8484 | +79 5 3-53 
2.2767 | —40 38 41.34 
+3.1332 [| + 3 45 24.85 
4.3280 | +53 10 28.24 
2.6449 | —23 57 25.18. 
3-8353 | +38 30 41.80 
1.4077 | -60 4 OI 
+o.1002 | -72 14 3.81 
3.8934 | +40 37 44.41 
3-4261 | +19 24 21.70 
2.5467 | —29 19 18.00 
7.5006 | +77 25 26.39 
+3-4436 | +20 43 48.35 
1.5148 | —57 38 22.62 
2.9144 |- 9 8 5.10 
3.4593 | +20 50 28.80 
+2.3980 | —43 23 39.34 
—1.§535 | —77 41 57-79 
+4.2690 | +49 33 34.51 
3.2254 | + 8 43 49.74 
4.8372 | +59 38 42.66 
3.2484 | + 9 26 12.97 
+3.3090 [| +12 38 46.18 
2.8252 | — 9 44 42.81 
2.6483 [| —-21 55 2.76 
4.2599 | +47 31 0.31 
2.8730 [ -I0 3 2.13 
+4.0669 | +42 18 39.87 
6.2840 | +71 4 17.87 
3.5616 | +23 50 35.18 
2.5806 | —23 29 58.26 
+2.2451 | -36 27 24.91 
0.9652 | -74 29 58.93 
+3-7656 | +31 37 55-55 
5.0940 | +60 51 39.62 
4.0192 | +39 45 55.06 
3.8868 | +35 32 50.68 
+2.7984 | -13 44 58.63 
3-321§ | +12 15 3.56 
+o.9409 1-61 38 22.80 

» Tauri, qua 

8™.2, 117’, 181”, 10 


e Persei, comp. §=, 3” 60 


\ Tauri, var., 34.95, 3™.3-4™.2 
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INDEPENDENT STAR-NUMBERS, 1915. 
FOR WASHINGTON MEAN MIDNIGHT. 





y 
0.4977 [+2.226 


©. 5004 
0.5031 
0.5059 
0.5086 
0.5114 
0.5141 
0.5168 
0.5196 
0.5223 
0.5250 
0.5278 
0.5395 
0.5332 
0.5360 


0.5387 
0.5415 
0.5442 
0.5469 
0.5497 
0.5524 
0.5552 
0.5579 
0.5606 
0.5634 
0.5661 
0.5688 
0.5716 
0.5743 
0.5771 
0.5798 
0.5825 
0.5853 
0.5880 
0.5908 


90-5935 
0.5962 


0.5990 
0.6017 
0.6044 


0.6072 


0.6099 
0.6126 


0.6153 
0.6181 


0.6209 


2.237 
2.249 
2.260 
2.271 
+2.283 
2.294 
2.305 
2.316 
2.327 
+2.338 
2.349 
2.360 
2.371 
2.382 


+2 .393 
2.404 
2.414 
2.425 
2-435 

+2.446 
2.457 
2.466 
2.476 
2.487 


+2.497 
2.507 
2.517 
2.527 
2.536 
+2.546 
2.556 
2.565 
2.575 
2.584 
+2.594 
2.603 
2.612 
2.621 
2.630 


+2.639 
2.647 
2.656 
2.665 
2.673 
+2.682 





-O.01I 
0.010 
0.007 

0.603 

+0.002 


+0.006 
0.009 
0.010 
0.009 
+0.005 
—0.001 
0.008 
0.014 
0.017 
0.017 


—0.013 
—0.007 
+0.002 
©.009 
0.015 
+0.018 
0.017 
0.013 
+0.007 
0.000 


—0.005 
0.009 
0.01! 
0.010 
0.008 


0.004 
+0.001 
0.005 
0.009 
0.011 
+0.010 
0.007 
+0.002 
—0.005 
0.011 


0.015 


0.6236 §+2.690 |-0.017 


337 11.4 
337 11.4 
337 8.5 
337 3-9 
336 59-3 
336 56.7 
336 57-9 
337 3-4 
337 13-5 
337 26.9 
337 41-1 
337 53-6 
338 2.3 
338 5.8 
338 4.4 
337 59-6 
337 52-9 
337 47-2 
337 44.0 
337 44-2 


337 48.1 
337 55-2 
338 4.1 
338 13-7 
338 22.6 
338 29.6 
338 34.1 
338 35-7 
338 34-1 
338 29.9 
338 23.8 
338 17-4 
338 12.4 
338 10.4 
338 12.4 
338 18.6 
338 28.3 


22 23.1 
22 23.1 
2223.4 
22 24.0 
22 24.7 


2225.6 
22 26.5 
2227.4 
22 28.0 
22 28.5 


22 28.8 
2228.8 
22 28.6 
22 28.3 
22 28.0 


2227.8 
22 27.9 
22 28.2 
22 28.9 
22 29.8 
22 30.7 
22 31.6 
22 32.2 
22 32.4 
22 32.3 
22 32.0 
22 31.5 
22 31.1 
22 30.9 
22 31.0 


22 31.2 
22 31.7 
22 32.3 
22 32.9 
22 33-5 
22 34.0 
22 34.3 
22 34.4 
22 34-3 
22 34.0 


22 33.6 
22 33.2 
22 32.8 
22 32.7 
22 32.8 


22 33.2 
22 33.9 





17I 30.4 
170 37-7 
169 44.9 
168 52.1 
167 §9.2 
167 6.3 
166 13.3 
165 20.2 
164 27.0 
163 33-7 
162 40.4 
161 47.0 
160 53-5 
159 59.8 
159 6.1 
158 12.3 
157 18.3 
156 24.3 
155 30.1 
154 35-8 


153 41.4 
152 46.9 
151 52.2 
150 57-4 
150 2.4 
149 7-3 
148 12.0 
147 16.6 
146 21.0 
145 25-3 
144 29.4 
143 33-3 
142 37.1 
141 40.6 
140 44.0 
139 47.2 
138 50.2 
137 53-1 
136 55.8 
135 58.2 
135 0.5 
134 2.7 
133 4.6 
132 6.3 
13x 7.8 
130 9.2 
129 10.4 


{Eph 1s] 






















20404 
1.20496 
1.20564 
1.20631 
1.20716 


1.31023 
1.31004 
1.30983 
1.30960 
1.30936 
1.30909 
1.30881 
1.30852 
1.30820 
1.30787 
1.307572 
1.30716 
1.30679 
1.30639 
1.30598 
1.30555 
1.30512 
1.30466 
¥.30420 
1.30373 
1.30324 
1.30274 
1.30222 
1.30169 
1.30116 


1122.5 
II 1g.0 
IT 15.5 
ILIT.Q 











1.20839 
1.20997 
1.21198 
1.21433 
1.21692 


1.21959 
1.22222 
1.22457 
1.22654 
1.22802 


1.22905 
1.22072 


1.23028 
1.23102 
1.23222 


1x 8.4 
Ir 4.9 
TI 1.3 
10 57.8 
10 54.2 


















































10 50.7 
1047.1 
10 43.6 
10 40.0 
10 36.4 













10 32.8 
10 29.2 
1025.6 
10 22.0 
10 18.4 













10 14.8 
IOII.I 
IO 7.5 
10 3.8 
IO 0.2 


9 56.5 
9 52.8 
9 49.1 
945.4 
941.7 


9 38.0 
9 34-2 
9 39-5 
9 26.7 
9 22.9 
9 19.1 
9 15-3 
QII.5 
9 7:7 
9 3-9 
9 0.0 
8 56.2 
8 52.3 
8 48.4 
8 44.5 
8 40.6 
8 36.7 








1.23400 
1.23038 
1.23921 
1.24220 
1.24501 


1.24749 
1.24939 
1.25071 
1.25156 
1.25211 


1.25259 
1.25320 
1.25406 
1.25528 
1.25684 








1.25871 
1.26081 
1.26302 
1.26521 
1.26718 


1.26886 
1.27011 


1.27092 
1.27140 
1.27168 





1.27202 
1.27270 
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INDEPENDENT STAR-NUMBERS, 1915. 
FOR WASHINGTON MEAN MIDNIGHT. 











G 


In 
Arc. 





° ’ 


338 28.3 
338 39-3 
338 49-9 


338 57-4 


339 0.8 
338 59-5 
338 54.6 
338 47.6 
338 41.0 
338 36.2 
338 34.7 
338 36.8 
338 42.1 
338 49-6 
338 58.2 


339 6.4 
339 13-3 
339 18.1 
339 29-3 
339 19-7 
339 16.6 
339 11.8 
339 6.3 
339 1.8 
338 59.6 


339 1.0 
339 6.5 
339 15-5 
339 26.8 
339 38.1 


339 47-2 
339 §2-7 
339 54-0 
339 51.6 
339 46.7 


339 41-5 
339 37-8 
339 36.9 
339 39-7 
339 45-7 


339 54-4 
349 4.3 
340 14.4 
340 23-4 
340 30.6 


340 35.4 


340 37.7 


In 
Time. 





h m 
22 33-9 
22 34.6 
22 35.3 
22 35.8 
22 36.1 


22 36.0 
22 35.6 
22 35.2 
22 34.7 
22 34.4 


22 34.3 
22 34.5 
22 34.8 
22 35.3 
22 35.9 
22 36.4 
22 36.9 
22 37-2 
22 37-3 
22 37.2 


22 37-1 
22 36.8 


22 36.4 
22 36.1 
22 36.0 


22 36.1 
22 36.4 
22 37.0 
22 37.8 
22 38.5 


22 39.1 
22 39-5 
22 39.6 
22 39-4 
22 39.1 
22 38.8 
22 38.5 
22 38.5 
22 38.6 
22 39.0 


22 39.6 
22 40.3 
22 41.0 
22 41.6 
22 42.0 


2242.4 
22 42.5 


H 


In 
Arc. 


129 10.4 
128 11.4 
127 12.2 
126 12.8 
125 13.2 
12413.5 
123 13.6 
122 13.5 
121 13.2 
120 12.7 


119 12.0 
rr8 11.2 
117 10.2 
116 9.0 
IIS 7-7 
114 6.1 
II3 4.4 
II2 2.5 
III 0.5 
109 58.4 
108 56.0 
107 53-5 
106 50.9 
105 48.2 
104 45-3 
103 42.3 
102 39.1 
IOI 35.9 
100 32.6 

99 29.2 

98 25.6 

97 22.0 

96 18.4 

95 14.6 
94 10.8 


93 6.9 
92 3.0 
90 59.0 
89 55.0 
88 50.9 
87 46.9 
86 42.8 
85 38.6 
84 34.5 
83 30.3 
82 26.2 
81 22.1 


{Eph 15] 


In 
Time. 


———— 


h m 
8 36.7 
8 32.8 
8 28.8 
8 24.8 
8 20.9 


8 16.9 
8 12.9 
8 8.9 
8 4.9 
8 0.8 


756.8 
7 52-7 
748.7 
7 44.6 
7 49.5 


7 36.4 
7 32-3 
728.2 
7 24.0 
719-9 
715-7 
711.6 
7 7:4 
7 3-2 
6 59.0 
6 54.8 
6 50.6 
6 46.4 
6 42.2 
6 38.0 


6 33-7 
629.5 
625.2 
621.0 
6 16.7 


612.5 
6 8.2 
6 3-9 
5 59-7 
555-4 
§ 51.1 
5 46.8 
5 42.6 
5 38.3 
5 34-0 
5 29-7 
525-5 


Log g. 


1.27270 
1.27386 
1.27556 


1.27769 
1.28011 


1.28246 
1.28450 
1.28606 
1.28712 


1.28769 


1.28794 
1.28808 


1.28829 
1.28872 


1.28944 


1.29048 
1.29181 
1.29337 
1.29508 
1.29676 
1.29835 
1.29968 
1.30064 
1.30123 
1.30146 


1.30147 
1.30149 
1.30172 
1.30236 
1.30353 
1.30514 
1.30701 
1.30895 
1.31070 
1.31201 
1.31284 
1.31323 
1.31325 
1.31314 
1.31307 
1.31317 
1.31358 
1.31429 
T.31529 
1.31654 
1.31791 
T.31935 


Log hk. 


1.28785 
1.28725 
1.28664 
1.28603 
1.28543 


1.28484 
1.28426 
1.28369 
1.28312 
1.28257 


1.28202 
1.28149 
1.28097 
1.28047 
1.27997 


1.27950 
1.27903 
1.27857 
1.27814 
1.27773 


1.27733 
1.27695 
1.27659 
1.27625 
1.27593 
1.27563 
1.27534 
1.27507 
1.27483 
1.27462 


1.27442 
1.27425 
1.27410 
1.27397 
1.27387 


1.27379 
1.27373 
1.27369 
1.27368 
1.27370 


1.27374 
1.27379 
1.27387 
1.27398 
1.27412 
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i Log 4. 


+6.52'+0.8146 
6.61; 0.8199 
6.68) 0.8251 
6.76) 0.8301 
6.84] 0.8349 


+6.91/+0.8395 
6.98] 0.8440 
7.05] 0.8483 
7.12] 0.8524 
7.18] 0.8564 
+7.25)+0.8603 
7-31| 0.8639 
7-37| 0.8675 
7.43| 0.8708 
7.48| 0.8741 
+7.54'+0.8772 
7.59| 0.8801 
7.64) 0.8829 
7.68! 0.8855 
7.73| 0.8881 


+7.77|+0.8904 
7.811 0.8927 
7-85} 0.8948 
7.88) 0.8968 
7.92| 0.8986 
+7-95| t0.9004 
7.98} 0.9019 
8.00] 0.9034 
8.03] 0.9047 
8.05] 0.9059 
+8.07|+0.9070 
8.09] 0.9079 
8.11] 0.9088 
8.12! 0.9094 
8.13] 0.9100 
+8.14|+0.9104 
8.14] 0.9107 
8.15] 0.9109 
8.15] 0.9109 
8.14] 0.9109 
+8.14]+0.9107 
8.14] 0.9104 
8.13] 0.9099 
8.12} 0.9093 
8.10] 0.9086 


1.27428 [+8.09|+0.9078 
1.27446 14+8.07/+0.9068 


» §683=—ECOlN 
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INDEPENDENT STAR-NUMBERS, 1915. 


FOR WASHINGTON MEAN MIDNIGHT. 


f Sf’ 





In 
Time. 


In 
Time. 


8 8 
+3.012 |+0.006 
3.019 | 0.009 
3.025 | 0.010 
3.032 | 0.008 
3-039 !+0.004 


+3.045 5.001 
3-052 | 0.007 
3.059 | 0.012 
3-066 |} 0.015 
3.072 | 0.015 

+3.079 |—0.011 
3.086 |-0.005 
3-093 |+0.003 
3-100] 0.01! 
3.107 | 0.016 


y 

0.7496 
0.7523 
©-755° 
0.7578 
0.7605 
0.7632 
0.7660 
0.7687 
0.7714 
0.7742 


0.7769 
0.7797 
0.7824 
0.7851 
0.7879 
0.7906 
0.7934 
0.7961 
0.7988 
0.8016 
0.8043 
0.8070 
0.8098 
0.8125 
0.8153 
0.8180 
0.8207 
0.8235 
0.8262 
0.8290 


+3.115 |+0.018 
3.122 | 0.017 
3-129 | 0.012 
3-137 |+0.006 
3-144 |-0.001 
+3.152 |-0.007 
3-159 | 0.010 
3.167 | 0.012 
3-175 | 0.011 
3-182 | 0.008 


+3.190 |-0.004 
3-198 ,+0.001 
3-207 | 0.005 
3-215 | 0.008 
3-223 | 0.009 
+3.232 40.008 
3.240 [0-005 
3-249 | 0.000 
3-257 ,-0.006 
3.266 | 0.012 


+3.275 |-0.016 
3-284 | 0.016 
3-293 | 0.014 
3-302 ,-0.008 
3-311 | 0.000 


0.8317 
0.8344 
0.8372 


0.8399 
0.8426 


0.8454 
0.8481 
0.8508 
0.8536 
0.8563 
0.8591 
0.8618 
0.8645 
0.8673 
0.8700 


+3.321 ;+0.008 
3-330 | 0.015 
3-340: 0.019 
3-349 | 0.018 
3-359 | 0.015 
0.8728 [+3.369 40.009 
0.8755 §+3.379 i+0.002 








G 


In 
Arc. 


e ‘ 


349 37-7 
349 37-5 
349 35:5 
340 32.8 
340 30-5 


340 30.1 
349 32-9 
340 39.6 
34° 49-9 
342 2.7 
341 16.2 
341 28.2 
341 37-2 
341 42.0 
341 43-1 


341 41.4 
341 38.8 
341 37-2 
341 38.2 
341 42.4 


341 50.0 
342 0.2 
342 12.1 
342 24.3 
342 35-4 
342 45.3 
342 52.6 
342 57.6 
343 0.3 
343 0.6 


343 0.3 
342 59-9 
343 1.0 
343 4.8 
343 12.2 


343 23.0 
343 36.4 
343 50.9 
344 4-4 


344 15-4 | 
344 22.4 | 2257.4 
344 25-7 | 22 57-7 
344 25-7 | 22 57-7 
344 24.6 | 22 57.6 


344 23.8 


344 24-9 
344 29.1 





In 
Time. 





h m 
2242.5 
22 42.5 
22 42.4 
22 42.2 
22 42.0 
22 42.0 
22 42.2 
22 42.6 
22 43-3 
22 44.2 


2245.1 
22 45.9 
22 46.5 
22 46.8 
22 46.9 


22 46.8 
22 46.6 
22 46.5 
22 46.5 
22 40.8 


22 47-3 
22 48.0 
22 48.8 
22 49.6 
22 50.4 
22 51.0 
22 51.5 
22 51.8 
22 §2.0 
22 52.0 


22 52.0 
22 §2.0 
22 §2.1 
22 52.3 
22 52.8 
22 53-4 
22 54-4 
22 55-4 
22 56.3 
22 57.0 


2257.4 


22 57-5 
22 57-9 


H 


In 
Arc. 


In 
Time. 





e é 
81 22.1 
80 18.0 
79 13-9 
78 9.8 
77:=«5-7 


76 1.7 
74.578 
73 53-9 
72 50.1 
71 46.4 


79 42.7 
69 39.1 
68 35.6 
67 32.3 
66 29.0 
65 25.8 
64 22.7 
63 19.8 
6217.0 
61 14.2 


60 11.6 


59 9-1 
58 6.8 
57 4-7 
56 2.6 


55 9.7 
53 58.9 
52 57.2 
5155-7 
50 54.4 
49 53.2 
48 52.1 
47 §1.2 
46 50.4 
45 49.8 


4449-2 
43 48.9 
42 48.8 
41 48.7 
40 48.8 


39 49-1 
38 49.6 
37 §0.2 
36 50.9 
35 51.8 
34 52.9 
33 54-1 


(Eph 15) 


h m 
525-5 
§ 21.2 
§ 16.9 
§ 12.7 
5 8.4 
5 4.1 
459-9 
455-6 
4 51.3 
447-1 


442.8 
438.6 
434-4 
4 30.2 
425.9 
421.7 
417-5 
4 13-3 
4 9.1 
4 4.9 
4 08 
3 56.6 
3 52-5 
3 48.3 
3.44.2 


3 40.0 
335-9 
331.8 
327-7 
323.6 
3 19:5 
315-5 
311.4 
3 7:4 
3 3-3 
2 59-3 
2 55:3 
2 51.3 
2 47-3 
2 43-3 
2 39-3 
235-3 
2 31.3 
227.4 
2 23.5 
219.5 
215.6 


Log g. 


1.31935 
1.32067 
1.32184 
1.32269 


1.32320 


1.32339 
1.32335 
1.32328 
1.32336 
1.32380 
1.32474 
1.32614 
1.32788 
1.32970 
1.33142 
1.33277 
1.33369 
1.33413 
1.33426 
1.33418 


1.33412 
1.33422 
1.33462 
1.33533 
1.33635 


1.33760 
1.33901 
1.34050 
1.34192 
1.34318 
1.34419 
1.34490 
1.34532 
1.34552 
1.34565 


1.34593 
1.34651 
1.34757 
1.34907 
1.35095 
1.35299 
1.35492 
1.35659 
1.35790 
1.35874 


1.35918 
1.35944 


Log &. t 


tae 


| 
a 
1.27446 §+8.07:+0.99 
1.27465 | 8.05, 0.99 
1.27488 | 8.03. 0.90 
1.27514 8.00 0.90 
1.27540 7-97 0.9a 
1.27569 [+7.94 +0 
1.27601 | 7.91; o 8g 


1.27634 7-88! 0.841 
1.27669 7-84 0. 8a 
1.277008 7.- | 0.84 

7-76 +0.88%4 


7-71! 0.8% 
7-67 0.884 


1.27746 
1.27788 
1.27831 
1.27876 
1.27923 
1.27971 (47-51 40.97 
1.28021 | 7.46: 0.8 
1.28072] 7.401 o. 
1.28125 7-34; oO. 
1.28180 728 o. 


1.28235 1+7.21'+0 
1.28292 | 7.14! ©. 
1.28350 7.08! oO. 
1.28409 7.00 0.84 
1.28469 6.93 oO. 
1.28530 1+-6.86' +0.836 
1.28591 | 6.7 | 0.834 
1.28654 | 6.701 0.82% 
1.28717 | 6.62) 0. 
1.28780} 6.53) 0.815 


1.28844 [+6.45|/+0.809: 
1.28909 J 6.36, 0.803: 
1.28974 | 6.27 0.797! 
1.29040 f 6.18 0.790} 
1.29105 | 6.08 0.784 


|. 


I.29171 +5.98, 701 
1.29237 5.89: 0.770% 
1.29303 | 5-79) 0.7626 
1.29368 } 5.69) 0.7549 
1.29433] 5-58 0.7469 
1.29498 [+ 5.48] +0.7387 
1.29563 | 5.37: 0.7301 
1.29626] 5.26) 0.7213 
1.29690 J §.15: 0.7121 
1.29753] 5-04] 0.7026 
1.29816 |+4.93/+0.6927 
1.29877 §+4.81!+0.6825 










Day. 
ereal 


INDEPENDENT STAR-NUMBERS, 1915. 


FOR WASHINGTON MEAN MIDNIGHT. 


) 
| 


LA 
.. 16] 0.8755 


Cc. 


bh 


5.0) 21 


17 | 0.8782 
18 | 0.8810 
19 | 0.8837 
20 | 0.8864 


21 | 0.8892 
22} 0.8919 
23 | 0.8947 
24 | 0.8974 
25 }| 0.goo2 
26 | 0.9029 
27 | o.gos6 
28 | 0.9084 
29 | o.gtI! 
3° | 0.9138 
11 0.9166 
2 | 0.9193 
3{ 0.9220 
4} 0.9248 
5 | 9-9275 
6 | 0.9302 
7 | 29-9339 
8 | 0.9357 
9 | 0.9385 
IO | 0.9412 
It | 0.9439 
12 | 0.9467 
13 | 0.9494 
14 | 0.9522 
15 | 0.9549 
16 | 0.9576 
7 | 0.9604 
18 | 0.9631 
19 | 0.9658 
20 | 0.9686 
0.9713 
22 | 0.9741 
23 | 0.9768 
24 | 9.9795 
25 | 0.9823 
26 | 0.9850 
27 | 0.9878 
28 | 0.9905 
29 | 0.9932 
30 | 0.9960 
31 | 0.9987 
32 | 1.0014 








In 
Time. 


In 
Time. 

$s 8 
3-379 |+0.002 
3-389 |-0.004 
3-399 
3-499 
3-420 


3-430 
3-440 
3-451 
3-462 
3-472 
3-483 
3-494 
3-505 
3-516 
3-527 
3-538 
3-550 
3-561 
3-572 
3-584 
3-595 
3-607 
3-618 
3-630 
3-642 
3-654 
3-665 
3-677 
3-689 
3-701 
3-713 
3-725 
3-736 
3-748 
3-760 


3-772 








79 
8.4 


23 8.9 
23 9.6 
23 10.2 
23 10.7 
23 12.0 
2311.2 
2311.3 
2311.2 
2311.1 
23 10.9 
23 10.7 
2310.7 
2310.8 
2315.1 
2311.6 


2312.2 
2312.7 


e , 


33 54-1 
32 55-4 
31 56.8 
30 58.4 
30 0.2 
29 2.1 
28 4.1 
27 6.2 
26 8.4 
2510.8 


2413.2 
2315.8 
2218.5 
21 21.3 
2024.1 
19 27.1 
18 30.2 
17 33-3 
16 36.5 
15 39.8 
14 43-2 
13 46.6 
12 50.1 
II 53-7 
10 57.3 
Io 0.9 

9 47 

8 8.5 


712.3 
6 16.1 


5 20.0 
423-9 
327.8 
2 31.8 
I 35.8 
© 39-7 

359 43-6 

358 47.6 

357 51-5 

356 55-4 

355 59-3 

355 3-1 

354 6.9 

353 10-7 

352 14.4 

351 18.1 

350 21.7 


[Eph x<] 


In 
Time. 


h m 
215.6 
211.7 
2 7.8 
2 3-9 
2 0.0 
1 56.1 
I 52.3 
1 48.4 
1 44.6 
I 40.7 


1 36.9 
I 33.1 
129.2 
125.4 
121.6 
117.8 
114.0 
110.2 
1 6.4 
I 2.7 
0 58.9 
055.1 
051.3 
047.6 
0°43-8 
© 40.1 
0 36.3 
0 32.6 
0 28.8 
025.1 


021.3 
017.6 
013.9 
010.1 
°o 6.4 
°o 2.6 
23 58.9 
2355-2 
23 51-4 
23 47-7 
23 44.0 
23 40.2 
23 36.5 
23 32.7 
23 29.0 
2325.2 
2321.4 


Log g. 


1.35944 
1.35967 
1.36002 
1.36065 
1.36160 
1.36285 
1.36431 
1.36596 
1.36766 
1.36935 
1.37088 
1.37219 
1.37323 
1.37399 
1.37452 


1.37497 
1.37551 
1.37631 
1.37751 
1.37916 
1.38117 
1.38342 
1.38563 
1.38762 
1.38923 
T.39043 
1.39126 
1.39182 
1.39231 
1.39289 
1.39369 
1.39476 
1.39610 
1.39771 
1.39942 
1.40121 
1.40300 
1.40463 
1.40610 
1.40730 
1.40824 
1.40891 
1.40948 
¥.41007 
1.41084 


I.41194 
1.41344 


Log kh. 


1.29877 
1.29937 
1.29996 
1.30055 
1.30113 
1.30170 
1.30226 
1.30280 
1.30333 
1.30384 
1.30434 
1.30484 
1.30531 
1.30577 
I.30620 


1.30704 
1.30743 
1.30781 
r.30816 
1.30850 
1.30882 
1.30911 
1.30938 
1.30965 


1.30989 


1.31010 
1.31030 
1.31047 
I.31063 
1.31076 
1.31088 
1.31098 
1.31104 
1.31109 
T.31IIT 
I.31I1I 
1.31110 
1.31107 
1.31100 
1.31092 
1.31081 
1.31069 
T.31055 
1.31038 
1.31019 
1.30998 








229 





+4.81/+0.6825 
4.70, 0.6718 
4.58] 0.6608 
4.46] 0.6493 
4.34] 0.6374 


+1.54|+0.1875> 
1.40] 0.1454 
1.26] 0.0987 
I.I1| 0.0461 
0.97| 9.9861 
+0.83/+9.9163 
0.68] 9.832 
0.54] 9-7294 
0.39) 9-593" 
0.25] 9.3932 
+0. 10|+9.0107 
—0.04/-8.6260 
0.19] 9-2719 
0.33] 9.5208 
0.48] 9.6780 
—0.62/-9.7931 
0.76] 9.8838 
0.91] 9.9588 
1.05} 0.0226 
1.20) 0.0780 


~1.34)-0.1271 
—1.48!-0. 1711 
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Jan. 0.72 
10.70 
20.67 
30.64 


Feb. 9.61 


19.59 

1.56 
11.53 
21.50 
31.48 
Apr. 10.45 
20.42 
30.40 
10.37 
20.34 


May 


30.31 
June 9.28 
19.26 
29.23 
July 9.20 


19.18 
29.15 
Aug. 8.12 


18.09 
28.07 


Sept. 7.04 
17.01 


26.98 
16.93 


26.90 

5.88 
15-85 
25.82 
- 5-79 


Nov. 


15-77 
25.74 
35-71 


FOR WASHINGTON SIDEREAL TWELVE HOURS. 


+9.2573 |-0.8651 |-0.5110 


9-3405 
9.4068 
9.4602 
9-5034 


+9.5389 
9.5685 
9.5940 
9.6171 
9.6390 


+9.6608 
9.6832 
9.7066 
9-7310 
9.7561 


+9.7815 
9.8068 
9.8312 
9.8546 
9.8763 


+9.8962 
9-914! 
9.9300 
9-9441 
9-9564 


+9.9674 
9:9774 
9.9869 
9.9963 
0.0061 


+0.0166 
0.0279 
0.0402 


0.0533 
0.0670 


+0.0809 
0.0947 
+0.1079 


0.8683 
0.8745 
0.8826 
0.8910 


—0.8985 
0.9040 
0.9066 
0.9057 
0.gor2 


—0.8934 
0.8827 


0.8700 
0.8562 
0.8425 


-0.8302 
0.8204 
0.8139 
0.8112 
0.8123 


—0.8166 
0.8232 
0.8310 
0.8387 
0.8451 


—0.8491 
0.8500 
0.8471 
0.8402 
0.8294 


-0.8151 


0.7985 
0.7806 
0.7633 
0.7482 


0.8100 
0.9761 
1.0853 
1.1611 


—1.2137 
1.2483 
1.2678 
1.2736 
1.2665 


—1.2461 
1.2114 
1.1601 
1.0879 


0.9864 


0.8377 
0.5898 
—9.9005 
+0.3647 
0.7293 


+0.9171 
1.0389 
1.1245 
1.1857 
1.2287 


+1.2566 
1.2711 
1.2729 
1.2618 
1.2371 


+1.1967 
1.1371 
1.0519 
0.9278 
0.7320 


—0.737% |+0.3314 
0.7311 |-0.0711 
—0.7306 |-0.6501 


+1.3045 |+0.557 
1.2838 | 0.674 
1.2475 | 0.786 


1.1928 
I.1I45 


+1.0023 
0.8323 
+0.5247 
-9.2669 
0.5670 


—0.8492 
1.0095 
1.1161 
I.1909 
1.2439 


—1.2798 
1.3016 
1.3107 
1.3078 
1.2926 


—1.2644 
1.2211 
1.1592 
1.0723 
0.9473 


—0.7508 
—0.3491 
+0.0958 
0.6732 
0.9061 


+1.0484 
1.1456 
1.2142 
1.2617 


1.2924 


+1.3083 
1.3102 


+1.2985 


| 0.888 
0.981 


+1.065 
1.139 
1.208 
1.274 
1.340 


l+1.409 
1.484 
1 1.565 
1.655 
1.753 


+1.859 
1.971 
2.085 
2.200 


2.313 


+2.422 
2.524 
2.618 
2.703 
2.781 


+2.852 
2.919 
2.983 
3.048 
3-118 


+3-194 
3.278 
3-372 
3-476 
3-587 


a — 
ee eae 


+3704 
3.823 
+3.941 


296 19 
300 44 
304 20 
307 I0 
399 23 


3II 13 
312 48 
314 18 
315 53 
317 37 


319 33 
321 42 
323 59 
326 21 
328 40 


330 50 
332 46 
334 23 
335 42 
336 42 


337 37 
337 58 
338 20 
338 37 
338 53 


339 12 
339 36 
349 7 
340 48 
341 38 


342 35 
343 36 
344 39 
345 39 
346 32 


347 16 


347 49 
348 Ir 


35° 
341 
331 
322 I 
311 


301 
290 
280 
269 
258 


34 
59 
14 
26 


248 9 
237 52 
227 
218 16 
208 56 


199 52 
190 59 
182 14 
173 30° 
164 43 


155 48 
146 41 
137 17 
127 36 
II] 37 


107 20 
96 49 
86 12 
75 32 
64 59 


54 36 
44 26 
34 32 
24 52 
1§ 23 


6 1 
356 42 
347 20 


0.9126 
0.9340 
0.9576 
0.9811 


1.0029 


1.0221 
1.0384 
1.0519 
1.0630 
1.0725 


1.0814 
1.0905 


1.1126 
1.1266 


.1424 


-1598 
.1782 


-1969 


1.2152 


— my ft et 


1.2327 
1.2490 
1.2638 
1.2771 
1.2886 


1.2987 
1.3076 
1.3156 
1.3232 
1.3308 


1.3390 
1.3479 
1.3580 


1.3691 
1.3811 


1.3937 
1.4065 


1.4192 


1.3101 


1.3070 
1.3022 | 


1.2962 
1.2896 


1.2833 
1.2781 
1.2748 


1.2737 
1.2750 


1.2785 
1.2836 
1.2897 
1.2960 
1.3018 


1.3065 
1.3096 
1.3110 
1.3106 
1.3083 


1.3044 
1.2991 
1.2931 
1.2869 


1.2812 


1.2768 
1.2742 
1.2738 


1.2758 
1.2799 


1.2855 
1.2920 
1.2984 
T.3040 
1.3083 


1.3107 
1.3110 


1.3092 


-o.1¢ 
0.45 
0.61: 
0.72% 

| 0.798 





+0.968 
—9.708 


~0.283 





The above numbers give the same reductions from mean to apparent place as are 
employed in computing the apparent places of the fixed stars, given on pages 287 to 486, 
from the mean places, given on pages 233 to 250. 


E= +0%.002. 


In order to render exact interpolation 


vossible through intervals of ten days, all short period terms have been omitted. 
{Eph 15] 
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FOR WASHINGTON MEAN MIDNIGHT. 


F 


O MT AN & Ww Ym O 


2% 
con An & Ww YN mw 


ee —e 


9 | 
Io |! 
II | 
T2 | 
33 


15 





8° 


+0.02 
0.10 
©.16 
o.18 
0.15 
+0.07 
9.03 
©.14 
0.23 
0.27 


—0.24 
0.17 
0.05 


©.20 
0.28 
©.30 
0.26 
0.19 
+0.08 


0.02 
0.12 
0.18 
©.21 
0.20 
0.16 
0.09 

—0.01 

+0.08 
0.15 


+0.18 
0.17 
O.11 
+0.02 
—0.09 
0.19 
0.25 
0.25 
0.19 


d 
& 


+0.05 
0.17 
0.25 
0.29 
0.27 
0.20 
+0.11 


6’'aw 


—0.10 
0.07 
—0.04 
+0.01 
0.06 
0.09 
O.11 
0.10 
0.07 
+0.02 


0.04 
0.08 
O.1I 
O.11 
0.08 

0.04 

+0.01 
0.06 
0.09 
0.10 


+0.10 
0.07 
+0.04 
0.00 
0.04 
0.08 
0.10 
0.10 
0.08 
0.05 


0.00 
+0.04 
0.08 
0.10 
0.10 
0.08 
+0.03 
—0.02 
0.07 
0.10 


—O.1I 
0.09 
0.05 

0.01 

+0.04 
0.08 

+0.10 


Date. 


Feb.15 
16 
17 
18 
19 
20 
a1 
22 
23 
24 


25 
26 
27 
28 
Mar, 1 


Apr. 1 
2 


6d 





+0.11 
0.00 
-0.10 
0.17 
0.21 
0.21 
0.18 
0.12 
0.04 
+0.05 


+0.12 
0.17 
0.17 
0.13 
+0.05 
0.05 
0.15 
0.22 
0.24 
0.20 


-O.1I 
+0.02 
0.14 
0.24 
0.29 
0.29 
0.23 
0.14 
+0.03 


0.07 


0.15 
0.20 
0.21 
0.19 
0.14 

0.07 

+0.02 
0.09 
0.14 
0.16 


+0.13 
+0.06 
0.03 
0.13 
0.21 
0.24 
0.21 


6’’a 


” 
+0.10 
0.10 
0.08 
0.05 
+0.01 
0.03 
0.07 


0.09 
0.10 


0.09 


-0.06 
—0.02 
+0.03 
0.07 
0.10 
O.1T 
0.09 
+0.05 
0.00 
—0.05 


-0.09 
0.11 
0.10 
0.07 

-0.02 

+0.03 
0.07 
0.10 
0.10 


0.09 


+0.06 
+0.02 
-0.02 
0.06 
0.09 
0.10 
0.09 
0.07 
—0.03 
+0.01 


+0.06 
0.09 
O.I1 
0.10 
0.06 


+0.02 
-0.04 


Date. 


Apr. 1 


00 O73 Aun & W BND 


S 
q 


0.0 Con AM & WwW Bb 


(Eph 15] 


6''ed 





0.24 
0.21 
0.13 

0.02 

+0.11 
0.22 
0.29 
0.31 
0.26 
0.18 


+0.07 
0.04 
0.13 
0.19 
0.24 
0.20 
0.15 
0.09 
-0.01 


+0.07 


+0.12 
0.15 
0.13 
+0.07 
-0.02 
0.12 
0.21 
0.25 
0.24 
0.18 


—0.06 
+0.07 
0.20 
0.29 
0.32 
0.30 
0.22 
0.12 
+0.01 


0.09 


—o.16 
0.20 
0.20 
0.16 
0.10 

—0.02 

+0.05 


ee _— 
ee | 


+0.10 
0.09 
0.07 
+0.03 
0.01 
0.05 
0.08 
0.10 
0.10 
0.08 


0.05 
0.00 
+0.04 
0.08 
0.10 
0.10 
0.08 
+0.03 
0.02 


0.07 


—0.10 
O.1I 
0.09 

0.05 
0.00 

+0.05 
0.08 
0.10 
0.10 
0.08 


+0.04 
0.00 
-0.04 
0.07 


0.09 
0.10 
—0.08 


July 1x 
2 


+0.08 
0.20 
0.29 


0.31 


0.27 
0.19 


+0.09 


-0.05 
0.09 
0.11 
0.10 
0.07 

-0.02 

+0.03 
0.07 
0.10 
0.10 


+0.09 
0.06 
+0.01 
-0.03 
0.06 
0.09 
0.10 
0.09 
0.07 
0.03 


+0.02 
0.06 
0.09 
0.10 
0.09 
0.06 
+0.01 
0.04 
0.08 
O.II 


-0.10 
0.08 
—0.04 
+0.02 
0.06 


0.09 
+0.10 
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Date. 


July x 


Aug. 


00 COs Aum bh W DN 


Land 


12 
13 
14 
15 
16 
17 
18 
19 
20 


21 
22 
23 
24 
25 
26 
37 
28 
29 
30 


GG 
a] 


ow ON AM & W HD 


10 
II 
12 
13 
14 
15 
16 


6's 





+0.19 
+0.09 
-0.02 
O.II 
0.16 
0.18 
0.16 
0.12 
0.05 
+0.03 


+0.10 
0.15 
0.17 
0.15 
+0.08 
-0.02 
0.14 
0.22 
0.28 
0.28 


0.22 
—O.1I 
+0.02 
0.15 
0.25 
0.29 
0.27 
0.21 
O.I1 
+0.01 


0.09 
0.15 
0.18 
0.17 
0.13 

0.07 

+0.01 
0.08 
0.14 
0.17 


+0.16 
O.II 
+0.03 
-—0.08 
0.18 
0.25 
-0.27 


FOR WASHINGTON MEAN MIDNIGHT. 


6’’a Date. 
+0.09 | Aug.16 
0.10 17 
0.09 18 
0.07 19 
+0.03 20 
-0.01 a1 
0.05 22 
0.08 23 
0.10 24 
0.09 25 
0.07 26 
0.04 27 
0.00 28 
+0.05 29 
0.08 30 
0.10 31 
0.10 | Sept. 1 
0.07 2 
+0.03 3 
—0.02 4 
0.07 5 
0.10 6 
O.II 7 
0.09 8 
0.05 9 
0.00 10 
+0.05 II 
0.08 12 
0.10 13 
0.10 14 
+0.08 15 
+0.04 16 
0.00 17 
0.04 18 
0.07 19 
0.09 20 
0.09 21 
0.08 22 
0.05 23 
-0.01 24 
0.03 25 
0.07 26 
0.10 27 
0.10 28 
0.09 29 
+0.05 30 
0.00 JOct. 1 


6’ 


0.27 
0.23 
0.14 

—0.02 

+0.11 
0.22 
0.27 
0.27 
0.22 
0.13 


+0.03 
0.07 
0.14 
0.18 
0.18 
0.15 
0.09 
—0.02 
+0.06 
0.12 


+0.16 
0.17 
0.13 
+0.06 
—0.04 
0.14 
0.22 
0.26 
0.24 
0.16 


0.05 
+0.08 
0.19 
0.27 
0.28 
0.24 
0.16 
+0.05 
—0.05 
0.13 


-0.18 
0.19 
0.16 
O.1I 

—0.04 

+0.03 

+0.10 


Date. 


6"'a@ 
0.00 FOct. 1 
0.05 a 
0.09 3 
O.11 4 
0.10 5 
0.07 6 
—0.02 7 
+0.03 8 
0.08 9 
0.10 to 
+0.10 8 
0.08 12 
0.05 13 
+0.01 14 
0.03 15 
0.07 16 
0.09 17 
0.10 18 
0.09 19 
0.06 20 
—0.02 ai 
+0.02 22 
0.06 23 
0.09 24 
0.10 25 
0.09 26 
0.06 27 
+0.01 28 
0.04 29 
0.08 30 
—O.II 31 
0.10 | Nov. 1 
0.08 2 
—0.03 3 
+0.02 4 
0.06 5 
0.09 6 
0.10 7 
0.09 8 
0.06 9 
+0.02 10 
—0.02 Il 
0.07 12 
0.08 13 
0.09 14 
0.09 15 
—0.07 16 


{Eph rs} 





6" | 6a 
oe ” 
+0.10 | —0.07 

0.14 | -0.04 
0.16 | +0.01 
0.13 | 0.05 
+0.07 | 0.08 
—0.02 | 0.10 
0.12 | 0.10 
0.20 | 0.07 
0.25 | +0.03 
0.25 | —0.02 
—0.19 | -0.07 
-0.08 | 0.10 
+0.0§ | 0.11 
0.17 | 0.09 
0.26 | -0.05 | 
0.30 | 0.00 
0.27 | +0.05 
0.20 | 0.09 
+0.10 | 0.10 
—0.01 | 0.10 
—O.11 | +0.07 
0.17 | +0.04 
0.19 | —0.01 
0.17 | 0.05 
0.13 | 0.08 
-0.06 | 0.09 
+0.01 | 0.09 
0.08 | 0.08 
0.13 | 0.05 
0.15 | -0.01 
+0.14 | +0.03 
+0.08 | 0.07 
0.00 | 0.10 
-0.10 | 0.10 
0.19 | 0.08 
0.26 | +0.05 
0.27 | 0.00 
0.22 | -0.05 
-O.12 | 0.09 
+0.01 | O.IT 
+0.14 | -0.I10 
0.25 | 0.06 
0.30 | —0.02 
0.30 | +0.03 
0.24 | 0.08 
0.14 | 0.10 
+0.03 | +0.10 




















8°" 6” 
| 
> | 
+0.03 | 
0.07 | @ 
0.14! 0 
0.18 | 40. 
0.17 | 0 
0.14; @ 
—0.07 | 0. 
0.00 | @ 
+0.07 ' @ 
0.12 | & 
+0.15 | -OJ 
0.14 | +0: 
0.10 | 
+0.02 | a 
0.08 | a 
0.18 , oO 
0.26 | oa 
0.29 | +04 
0.26 | -a/ 
0.18 | od 
—0.06 | -0 
+0.08 | cl 
0.21 Of 
0.29 | -o/ 
0.31 | +04 
0.27 | of 
0.19 | 0. 
+0.08 | 0.! 
0.03 | of 
O.11 | a 
~0.16 | +0. 
0.17 oO. 
0.14 ' o. 
0.08 | o.f 
-~O.01 | 0.6 
+0.06 0.¢ 
0.12 | 0.¢ 
0.16 | -0¢ 
0.16 | +0.¢ 
0.12 | 0.¢ 
+0.06 | +0.¢ 
0.04 | 0.1 
0.15 | 0.1 
0.24 | 0.0 
0.29 | +0.9 
0.29 | -0.0 
0.23 | -0.0 




















MEAN PLACES OF STARS, 1915. 233 
WASHINGTON, JANUARY 04.732. 

Name of Star. fagni Right Ascension. yannual | Declination. yeunnal 

h m s s ad 
, Piscium . 4-7] O O 59.112 | + 3.0714 [ — 6 10 59.04 | +20.136 
' Andromede (Alpheratz) 2.21 O 3 59.450 3.0960 | +28 37 16.23 | 19.880 
Cassiopeiz . . | 2.4] O 4 38.056 3.1851 } +58 40 51.55 | 19.861 
>: Phoenicis . 3:9] 0 5 5.987 3.0512 | -—46 12 59.41 | 19.848 
: Andromedz 5.1] O 5 53.898 3-1098 1 +45 35 57.38 | 20.034 
’ Pegasi 2.9] O 8 51.420 | + 3.0865 | +14 42 39.81 | +20.02r 
; Andromede 4.51 O 13 52.995 3.1276 | +36 18 50.41 | 19.962 
E Ceti . 3.81 O15 5.845 3.0569 | — 9 I7 42.12 19.973 
> Lucane . 4.3] O 15 39.189 3-1477 | -65 22 26.29 | a2n.177 
} Piscium . 6.0] O 21 2.687 30744 | + 1 28 8.31 19.938 
3 Hvdri ; 2.9] O 21 18.226 | + 3.2000 | -77 43 58.65 | +20.277 
x Pheenicis . . | 2.44] ©O 22 5.172 2.9725 | —42 46 3.30 | 19.550 
2 Ceti . - | 60] O 25 42.071 3.0622 | — 4 25 36.49 | 19.919 
3 Ceti _ -T| 5.2] © 30 52.341 3.0871 | -— 4 3 38.03 | 19.847 
~ Cassiopeie . 13.74 O 32 13.732 3-3288 | +53 25 45.39 | 19-841 
x Andromedze 4.4] O 32 20.224 | + 3.1977 1 +33 15 5.76 | +19.847 
e Andromedze 4.51 O 34 3.624 3.1644 | +28 51 1.40 | 19.571 
&6 Andromedze_.. 3.51 O 34 46.744 3.2021 | +30 23 45.13 | 19.718 
a Cassiopeiz (Schedir) + var.| O 35 40.497 3.3869 | +56 4 16.87 | 19.771 
# Phenicis . 4.6] O 37 18.605 2.8393 | —46 33 6.68 | 19.749 
8 Ceti . . | 2.21 O 39 19.419 | + 3.0125 | —18 27 10.44 | +19.793 
o Cassiopeiz . | 47] © 39 58.953 | 3.3314 | +47 49 «9.82 | 19.735 
11 Cassiopeiz . | 5.6] 0 40 0.695 3.9060 | +74 31 25.22 | 19.715 
€ Andromedz . | 4.3] © 42 49.797 31748 | +23 48 17.90 | 19.618 
n Cassiopeize -t| 3.6] 0 43 56.963 3-6136 | +57 21 57.15 | 19.202 
6 Piscium 4.6] O 44 16.251 | + 3.1101 [ + 7 7 21.73 | +19.629 
A Hydri 5.0| O 45 39.057 2.1010 | —-75 23 8.87 | 19.649 
20 Ceti _ 4.9] 0 48 39.747 3.0642 | — 1 36 19.65 | 19.592 
y Cassiopeize 2.21 O 5I 34.034 3-5980 | +60 15 24.17 | 19.535 
# Andromedze 3.9] O 52 1.817 3.3211 | +38 2 18.68 | 19.561 
a Sculptoris. . | 4.4] O 54 30.589 | + 2.8904 | -29 49 0.63 | +19.468 
43 H. Cephei. . | 4.5] © 56 54.030 7.6192 | +85 48 6.45 | 19.427 
@ Piscium . | 4.49) © 58 31.808 3.1112 | + 7 25 57.90 | 19.421 
B Pheenicis -t/ 34] 1 2 17.447 2.6798 | —47 10 26.62 | 19.286 
bt Cassiopeize . 15.3), © 2 36.265 3-9699 | +54 30 14.24 | 17.747 
» Ceti . 13.6) © 4 18.827 | + 3.0175 | -10 37 56.92 | +19.136 
8 Andromedz . {2.47 1 4 58.060 3-3508 | +35 10 12.60 | 19.129 
rT Piscium . 14.77 1 6 58.496 3-2972 | +29 38 19.22 | 19.167 
¢ Piscium -T/ 5.6] 1 9 17.333 3-1319 | + 7 7 34.20] 19.084 
«K Tucan -T| 5.0] I 12 53.231 2.0395 | —69 19 39.52 | 19.129 
Jf Piscium 5-31 1 13 24.803 | + 3.0926 | + 3 10 1.65 | +19.000 
v Piscilum 4.7] I 14 47.437 3.2908 | +26 49 3.41 18.979 
0 Ceti 3.8] 1 19 46.449 2.9978 | — 8 37 17.93 | 18.629 
6 Cassiopeize 2.8] 1 20 14.640 3-9006 | +59 47 38.69 | 18.793 
y Pheenicis 3.4] I 24 40.499 2.6076 | -43 45 13.17 | 18.468 
38 Cassiopeize 6.0] 1 24 52.980 | + 4.4156 | +69 49 39.72 | +18.614 
n Piscium . . 13.77 1 26 55.924 3.2059 | +14 54 28.83 | 18.618 
a Urse Min. (Polaris) {| 2.11 1 29 15.60* | +28.5356 [ +88 51 6.49 | +18.547 


13 Ceti, dup. 5.5. 6™.2, 0/3 
« Cassiop., var. irreg. 2™.2, 2™.8 
9 Cessiop. comp. 72.6, 4” 8. pr. 


B Pheenicis, dup. 4™.1, 4™.1, 17’, 
¢ Piscium, star 6™.5, 24’ D. 'f. 


[Eph rs] 


«x Tucane, comp. 7, 6/'n 


a Urse Min., 


star 9», 18” 8. pr. 
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MEAN PLACES OF STARS, 


Name of Star. 


40 Cassiopeiz 
v Andromede 
x Piscium 


v Persei 
a Enidani 


(A chernar) 


q@ Cassiopeize 
y Piscium 
¢@ Persei 


t Ceti 


o Piscium 
é Sculptoris. 
4 Octantis (G.) 


© Ceti 


a Trianguli . 
é Cassiopeiz 
§ Piscium 
ff Arietis 
t Pheenicis . 


v Ceti 


a Hydn 

50 Cassiopeiz . 
y Andromede pr. 
y Anrdomede seq. 
a Arietis. 

ff Trianguli . 


55 Cassiopeiz 
6 Persei . 
&' Ceti 


M Fornacis . . 
y Trianguli . 


67 Ceti 

@ Eridani. 

o Ceti 

« Fornacis . 


0 Hydri 
z Cassiopeize 


& Ceti 
o Ceti 


36 H. Cassiopeie 


vy Ceti 


yo Hydri 
y Arietis 


do Ceti 


eé Hydri 
6 Persei 


y Ceti seq. 
x Ceti 
pe Ceti 


€ Sculptoris, comp. 9®, 5’ n. f. 


© Ceti, var., 3314, r™. 7-9™.6, star o™ 


(Mira) + 


-t 


ta | 


‘WASHINGTON, JANUARY of.732. 


3 
var. 


5-4 
4-3 
4.6 
4-3 
4.8 
5-3 
5.0 
5:3 
5-4 
4.0 
4-3 
4.2 
3-7 
4.4 
4.4 


« Cassiop., triple, 7™, 9", 2’, 8” 


Right Ascension. 





NHN NNNNN NNNNN NNNNN NNN WN VY en ee ae oe oe oe oe oe eo oo oe oe 


OW ONN HN 


8 
41.838 
48.127 
35-397 
46.020 
32-979 

1.604 
0.378 
19.473 
7.122 
54.186 


39.682 

9.88* 
15.863 
13.918 
15.916 

9.215 
56.440 
14.194 
59-966 


5.081 . 


8.901 
40.520 


a@ + 0.890 


22.676 
28.842 


47.612 
56.608 
29.556 

9.631 
15-373 
44.552 
28.273 

3.092 
39.156 
13.900 

2.701 
38.244 

3-433 
55-347 
24.676 
26.416 
59.203 

7.461 
16.634 
23-193 
53-664 

4.561 
20.674 


(Eph 1:5] 


Annual 


Variation. 


Ss 
+4.7333 
3-5100 
3.1766 
3-6676 
2.2364 
+4.4015§ 
3.1197 
3°7444 
2.7866 
3.1650 


+2.8046 
—3-7794 
+2.9601 
3-4134 
4.2844 
+3.1038 
3.3083 
2.4036 
2.8257 
1.8818 


+5.0610 
3.6712 


3.3761 
3.5615 
+4.6684 
3-9734 
3.1769 
2.6378 
3-5584 
+2.9906 
2.1412 
3.0291 
2.7448 
1.0584 


+4.9029 
3.1864 
2.8415 
5-6383 
+3.1451 
—1.3511 
+3.4020 
3-0731 
0.9138 
4.0833 


+3.1059 
2.8537 
+3.2394 


y Ceti, comp. 6*.2, 2’’.7 pr. 


+72 36 
+40 58 
+11 42 
+48 11 
—57 40 
+67 36 
+5 3 
+50 15 
-16 23 
+ 8 43 
—25 28 
—85 II 
—10 45 
+29 9 
+63 15 
+ 2 46 
+20 23 
-46 43 
—21 29 
-61 58 
+72 O 
+41 


+23 3 
+34 35 
+66 7 
+50 40 
+ 8 26 
—31 7 
+33 27 
- 6 48 
—S5I 54 
—- 3 21 
—24 12 
-—69 2 
+67 I 
+8 4 
~I5 37 
+72 26 
+ § 13 
-79 28 
+21 35 
-O 2 
-68 37 
+48 52 
+ 2 §2 
-14 13 
+ 9 45 


26.78 
50.71 
25.42 
52.66 

6.31 


49.20 
28.40 
39-68 

4.87 
49.10 
36.93 
57:79 
16.15 
54.88 

7-54 

6.08 
34-70 

8.20 
21.17 
59-49 


38.42 


55 20.73 
46 + 4.66 


39-78 

8.76 
36.26 
17.60 
54-17 
20.88 
16.74 
48.36 
19.30 
46.70 

8.11 
45-34 
15.85 
40.74 

1.26 
50.86 
22.74 
49-47 
39.96 
15.01 
51.66 
11.05 


41.43 
5.18 





+18 46] 
18.08 
1864 
18. 30 
18.333 

+18.32 
18.2% 
18.20 
19.08 
18.17 








+18.054 
18.114 
17-58 
17-60 
17-83 
+17 835 
17.674 
17.667 
17-534 
17.555 
+17.546 
17.397 





17.Ut 
17.116 
+15 007 
16.835: 
16.961 
16.923 
16.747 
+16.666 
16.712 
16.436 
16.41! 
16.428 


+16.327 
16.229 
15.904 
15.925 
15.809 
+15.680 
15.667 
15.631 
15.458 
15-359 
+15.267 
15-340 





21.47 | 415.311 


MEAN PLACES OF STARS, 


8 Horoloeii (G. ) 
€ Eridami. 

t Arietis 

e Enidani 

t Hydri 

a Persei 

o Tauri . 

2 H. Camelopardalis 
& Tauri 


J Tauri 
& Eridani 
t* Endani 
6 Persei 
é Eridani 
v Persei . 
§ H. Camelopardalis 
7 Taun 
t* Eridani 
g Eridani 
y Hydn 
€ Persei . 
9 H. Camelopardalis 
& Persei 


& Persei 

y Eridani . 

d Tauri . 

6 Reticuli . 
pr. 





. (Alcyone) t 


WASHINGTON, JANUARY 04.732, 





4.4 


B Persei, var. 24.87, wre 


WWW WWW WWH WWQQ®® WO&QWQ Wa Ww Ww Ww ww Ww WWwWWwWWw&® ®WNNN ND NHN NYDN HNN N DV 


h 


m 
44 
44 
45 
46 
47 
48 
§2 
54 
54 
55 


35 
57 


Right Ascension. 


29. 228 
58.582 
31.992 
47.812 
10.893 


13-337 
16.469 
20.884 
43-904 

2.411 
50.056 
37-879 
38.655 
43.446 
36.362 

4.123 
37-936 
45-936 
27.562 
29-353 

0.743 
23.763 
42.203 
19.010 
31.960 

3.138 
14.796 
14.212 
10.563 
33.631 
10.686 
55-49! 

1.905 
51.984 
10.548 
24.843 
21.890 
25.719 
11.433 
16.434 
32.442 
47-105 
52-744 


8.747 
26.756 


3-793 


58.159 
23.686 


32 Eridani, : comp. 7™, 1’ 


- pr. 
38 Horologii, remarkable surplish red 


c Eridaai, comp. 9”, s. 7’” 
fEoh 2e) 


1915. 
yannual Declination. 
8 °o ‘ ve 
+4.3576 | +55 32 36.93 
3-5248 | +26 54 39.24 
2.5121 | —32 45 44.94 
3-3080 | +14 43 56.45 
2.7200 | —21 21 13.46 
+4.2364 | +52 24 55.69 
2.9302 | - 9 14 8.95 
3-4254 | +21 O 3.66 
7-8484 | +79 5§ 3-53 
2.2767 | -40 38 41.34 
+3.1332 | + 3 45 24.85 
4.3280 | +53 10 28.24 
2.6449 | —-23 57 25.18. 
3-8353 | +38 30 41.80 
1.4077 | -60 4 O.QI 
+o.1002 | -72 14 3.81 
3-8934 | +40 37 44.41 
3-4261 | +19 24 21.70 
2.5467 | -29 I9 18.00 
7.5006 | +77 25 26.39 
+3.4436 | +20 43 48.35 
1.5148 | —57 38 22.62 
2.91244 |- 9 8 5.10 
3.4593 | +20 50 28.80 
+2.3980 | —43 23 39.34 
—1.5535 | —77 41 57-79 
+4.2690 | +49 33 34.51 
3.2254 | + 8 43 49.74 
4.8372 1 +59 38 42.66 
3.2484 | + 9 26 12.97 
+3.3090 | +12 38 46.18 
2.8252 [| — 9 44 42.81 
2.6483 | —-21 55 2.76 
4.2509 | +47 31 O.3!1 
2.8730 | -I0 3 2.13 
+4.0669 | +42 18 39.87 
6.2840 | +71 4 17.87 
3.5616 | +23 50 35.18 
2.5806 | —23 29 58.26 
+2.2451 | -—36 27 24.91 
0.9652 | -74 29 58.93 
+3-7656 | +31 37 55-55 
5.0940 | +60 51 39.62 
4.0192 | +39 45 55.06 
3.8868 | +35 32 50.68 
+2.7984 | -13 44 58.63 
3-3215 | +12 15 3.56 
+0.9409 | —61 38 22.80 
» Tauri, quad., 


comps. 

8.3, 117°’ 82” » 190"" 
9 H. Camelop., comp. 8", 1".9n. f. 
Persei, comp. 8", 8.6 
A Tauri, var., 34.95, 3@.3-4™.2 


n. f. 


239 


Annual 


Variation. 





+15.089 
14.961 
15.196 
14.933 
14.928 
+14.880 
14.430 
14.510 
14.506 
14.502 
+14.230 
14.254 
14.214 
14.076 
14.021 
+14.060 
14.009 
13.751 
14.278 
13.520 
+13.460 
13.511 
13.486 
13-097 
13.873 
+13.055 
12.974 
12.795 


12.740 
12.666 


+12.469 
12.304 
12.162 
11.685 
12.287 


+11.540 
11.343 
11.273 
10.786 
11.016 


+10.995 
10.846 
10.762 
10.585 
10.498 


+10.359 
10.315 
+10.217 


6™.3, 7™.6, 
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MEAN PLACES OF STARS, 


WASHINGTON, JANUARY o4.732. 


Name of Star. 


vy Tauri 
A Tauri 
c Persei 
p Tauri 
o! Fridani 


Groombridge 750 
yo Tauri 
a Horologii . 
a Reticuli 
y Tauri 


6 Tauri 
v® Eridani 
é Tauri 
6 Mense 
m Persei 


a Tauri 
vy Eridani 


a Doradus 
53 Eridani 
t Tauri 


Groombridge a8 


a Celi 


t 


(Aldebaran) 


4 Camelopardalis . 
fé Eridani 

z® Orionis . 
9 camelopardalis . 
¢ Tauri 
75 Orionis 
2 Aurige 


fej Camelopardalis . 


e Aurige 
€ Aurigz 
2 Tauri 
11 Orionis 
7m Aurige 


é Lepo 


ris 


f Endani 
yb Aurige 
19 H. Camelopardalis 
/t Leporis 


a Aurige 


f Orionis 
AX Aurige 
z Orionis. 
o Columbe . 


y Onrionis 


8 Tauri . 
17 Camelopardalis . 


A Tauri, star 6™.5 {. 38%, 270’ s. 
™ Persei, star 6=, 115’ 8& Df. 


_ (Capella) 


(Rigel) f 


(Bellatris) 


BM ARGH E YH 
Mo AN OMO O 


PHP HW 
mdowion 


ao 
vn > 


AL NO WARS EA NHUD | 


w 
WL COW &WANO RT NOD] ah & 


o 
NS 


0.3 


hot 
Oo NI © 


1.7 
5.8 


rt 
CO 


13 
14 
20 
20 
22 





+ J 
38.001 
40.052 
29.150 
39-979 
42.934 
27.362 
55-033 
11.097 
19.541 
57-254 

1.841 
50.633 
39.084 
41.271 
25.825 

2.478 

4.240 

9-519 
17.155 

8.495 
22.320 
49.265 
55-036 
15.094 
13.471 
35-540 
23-995 
49.380 
27.348 
51.023 


52.017 
32.023 


0.837 
42.650 
33-117 


51-735 
40.249 
36.538 
31.512 

6.773 
24.448 
27.127 

9.585 
28.726 
24.975 
34-277 
55-953 

8.323 


| e Aurige, var. irreg., 3.0-4™.5. 


[Eph rs] 


Annual 
Variation. 


8 
+ 3.1896 
3-$433 
4-347! 
3.6492 
2.9273 
+17.5817 
3.2556 
1.9874 
0.7650 
3-4116 
+ 3.4569 
2.2528 
+ 3.5007 
— 4.1475 
+ 4.215% 
+ 3.4400 
2.9958 
1.2947 
2.7455 
3-5986 
+ 8.0196 
1.9300 
4.9866 
2.9988 
3.2551 
+ 5.9481 
3.5076 
3-1240 
3.9038 
5-3257 
+ 4.3012 
4.1895 
3.5847 
3-4266 
4.2041 
+ 2.5384 
2.9492 
4.1017 
9.8334 
2.6940 
+ 4.4287 
2.8823 
4.2176 
2.9125 
2.1588 
+ 3.2170 
3-7913 
+ 5.6597 


+15 
+17 
—34 
+18 
—80 
+42 
+16 
—- 3 
—5§ 
+22 
+75 
+56 
—- 3 
+ 6 
+66 
+18 


+33 
+60 


40 


28 


37 


15.28 
1.99 
11.80 
35-98 
30.28 
51.71 
49.08 
13.56 
11.08 
23.04 
38.52 
49.46 
34-14 
50.32 
0.24 
21.52 
31.42 
13.84 
9-75 
41.21 
18.33 
33-14 
27.09 
34.58 
49.86 
59-49 
40.04 
8.72 
57-14 
10.05 
55.08 
10.53 
9.83 
11.96 
14.19 
4.16 
43.62 
5-59 
10.01 
19.23 
45-93 
56.44 
28.81 
7-54 
40.56 
24-75 
12.08 














+ 3.415, 
3-225 
+62 59 51.64 | + 3.28 


| B Oriaonis, comp. 8.0, 9’’.5 8. pr. 


MEAN PLACES OF STARS, 


WASHINGTON, JANUARY 04.7332. 








Name of Star. Magal 
Leporis 3.0 
Aurige ' 4.9 
Ononis.. T| 2.5 
Proombridge 966 6.4 

_ Leporis 2.7 
4 Onrionis 4.5 
' Onionis T| 2.9 
' Orionis 1.8 
 Taun . 3.0 
Groombridge 944 6.4 

' Orionis. T| 2.0 
‘ Columbe . 2.8 
» Aurigee 5:5 
, Leporis 3-7 
; Orionis 2.2 
- Doradus 4.5 
r Aurige 4.2 
1 Mensze (G.) 6.2 
3 Teporis . . 3.9 
x Orionis (Betelgeux) t var. 
5 Aurige 3-9 
” Leporis 3.8 
B Aurige 2.1 
6 Aurige T| 2.7 
1 Geminorum 4.3 
1 Puppis (G.) T} 6.2 
y Onionis 4.4 
2H. Camelopardalis 4.7 
7 Geminorum var. 
2 Lyncis 4.4 
€ Canis Majoris 3.1 
p» Geminorum 3.2 
¢' Auriga 5.1 
6 Canis Majoris 2.0 
8 Monocerotis T| 4.5 
a Argis (Canopus) |-0.9 
10 Monocerotis 5.0 
vy Geminorum 4.1 
8 Lyncis . 6.0 
2 Canis Majoris 4.5 
23H. Camelopardalis 5.6 
s1 Aurige . 5-7 
y Geminorum 1.9 
y Argds . 3.2 
S Monocerotis -T1 4.7 
¢ Geminorum 3.2 
€ Geminorum 3.4 
# Aurige 5-3 


§ Orionis, star 6*.9, 52’ ’.6 n. 
Orionis, comp. 7®.3, 11'’.5 8. f. 
* Orionis, comp. g.2, 2’’.4 8. £. 


@. Orionis, red star, var. irreg. 1™.0- 


@ Aurigs, comp. 7%.5, 2’’.5, 0. pr. 
z Puppis, star, s™.8, 150" 8. f. 


Right Ascension. 


m™m 
24 
27 
27 
28 
28 


30 
31 
31 
32 
34 
36 
36 
39 
43 
43 


44 
45 
46 
47 
50 
52 
52 
53 


53 
58 


HN ANNAN NHD NAA NHAA HANNAADHRD HDHAAAANaAaaan aAaaa an Aaaan Aaa naa Aaa a a mH 


6 40 


| 
36.199 
11.663 
39.809 
21.045 
58.865 


9.193 
16.491 
53.988 
33.850 
35.250 
28.173 
34.264 
18.817 

6.208 
43-496 
37.108 
35-884 
38.12* 
39-924 
34.187 
31-753 
31.996 
17.660 
55-502 
57.210 

1.631 
43.158 
28.988 
44.853 

7-607 

2.925 
49.125 
21.286 
57-372 
15.865 


3.901 





45-790 | 
54-979 


55-621 
29.654 
44.976 
46.215 
48.129 

9-709 
17.836 
42.204 
31.160 
36.961 


[Eph 1s) 


Annual 
Variation. 


8 
+ 2.5703 
3-9939 
3.0643 
8.0088 
2.6457 
+ 3.2926 
2.9342 
3-0435 
3-5849 
18.7618 
+ 3.0270 
2.1725 
4.6452 
2.7179 
2.8449 
+ 0.1021 
+ 4.1573 
—11.6858 
+ 2.5796 
3-2479 
+ 4.9418 
2.7323 
4.4018 
4.0916 
3-6475 
+ 1.7258 
3-4264 
6.6184 
3.6227 
5.2985 
+ 2.3018 
3-6307 
4.6260 
2.6416 
3.1802 


+ 1.3319 
2.9041 
3-5629 
5.4921 
2.5157 

+10.2989 
4.1597 
3.4670 
1.8367 
3-3047 

+ 3.6928 
3.3084 

+ 4.3298 





1915. 


Declination. 


, 


4? 


-20 49 35.17 


+32 
- oO 
+74 
+ 9 
- § 
-— I 
+21 
+85 
- 1 
—-34 
+49 
- 9 
—65 
+39 
—84 
—20 
+ 7 
+54 
+44 
+37 
+23 
—4§ 
+14 
+69 
+22 
+59 
+22 
+49 
+ 4 
— 4 
+20 
+61 
—22 


+79 
+39 
+16 
—43 
+ 9 
+25 
+12 
+43 


7 
21 
59 
52 
25 
57 
15 

n) 

9 


59 

7 
47 
5I 
Al 
46 

7 
49 
53 
23 
16 
10 
56 
12 
16 


2 
46 
21 
31 

2 

1 
33 
19 
54 
38 
38 
42 
16 
33 
53 
39 
28 
28 

7 
58 
12 
59 


48.64 
40.31 
22.90 
56.65 


58.17 
53.66 
19.10 
29.69 
25.87 
12.54 

8.00 
24.84 
10.26 
56.49 

2.69 
29.15 
49.43 

7-97 
31.66 
46.62 
56.85 
24.07 
27.69 

7.88 

9.90 
46.33 

5°37 
56.66 
35-59 
30.99 
29.65 
57-25 
46.37 
12.90 
56.20 
31.38 

0.97 
26.63 
46.43 
32.76 

0.74 
21.89 
15.40 
30.86 
58.74 
17.48 


39 47.46 


a 


237 


Annual 
Variation. 





+2.995 
2.846 
2.816 
2.776 
2.704 
+2.588 
2.504 
2.453 
2.362 
2.214 
+2.041 
2.007 
1.788 
1.476 
1.419 
+1.344 
1.272 
1.255 
0.429 
0.834 


+0.535 
0-794 
0.580 
+0.441 
—0.017 


+0.047 
—0.263 
0.943 
0.869 
1.030 
—1.513 
1.671 
1.607 
1.652 
1.674 
—1.918 
2.068 
2.104 
2.886 
2.711 
—3.401 
2.969 
2.907 
3.082 
3.170 
—3-387 
3.718 
—3-374 


y Gem., var. 2314.4, 3™,2-4%.2, comp. 
8.8, 1” 2m. pr. 

8 Monoc., star 6.5, 13’ *7n.f. 

S Monoc., comp. §.8, 2’’.9 8. pr. 
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Name of Star. 


a Canis Majoris (Sirius) ¢ - 


18 Monocerotis 
43 Camelopardalls 
¢ Mense 

@ Geminorum 


a Pictoris 

t Argis 

15 Lyncis 

8? Canis Majoris 

€ Canis Majoris 

€ Geminorum 

o Canis Majoris 

y Canis Majoris 
51 H. Cephei . 

6 Canis Majoris 
63 Aurige 
51 Geminorum 

y? Volantis 

A Geminorum . 
25 H. Camelopardalis 


x Argtis 

6 Geminorum 

Oo Volantis 

7 Octantis (G.) 

z Geminorum 

7 Canis Majoris 
Groombridge 1308 

f Canis Minoris 

p Geminorum 

o Argis 


a! Geminorun 
25 Monocerotis 
a Can. Min. . 
24 Lyncis 

« Geminorum 


- of 
8 Geminorum (Poll uz) 


4 Puppis 
& Argis 
¢@ Geminorum 


26 Lyncis 
Groombridge 1 374 

X Argts 

@ Cancri 

x Geminorum 

27 Lyncis 

p Argis 

3 H. Urse Majoris 


rs Lyncis, dup., 4.9, 68.2, 0'".7 
e Can. Maj., comp. 9™, 38s. f. 


¢ Gem. var., 109.15, 3. 7-42. 3 


-T] 3-3 
o? Geminorum (Castor) 


(Procyon) T 


MEAN PLACES OF STARS, 


WASHINGTON, JANUARY 04.7332. 





| 
| 
| 
| 
| 
| 


—- 
PVMKMeeoanan nan 
WAN = DNOW = OW 


1.2 
5.1 
3:5 
5.0 
5:7 
5.6 
3.6 
5-9 
5.0 
4-9 
2.9 
5:5 
¥ 


NNNNNN NNNNN NN NNN NN DDD ANAANA AAD 


24.147 
25.707 
32.874 

8.432 
11.329 


19.240 
49.608 
55-390 
14.472 
17.102 
4.127 
28.510 
54-790 
1 5.64* 
4 56.055 
5 48.725 
8 29.521 
9 28.283 
13 12.571 
13 
14 
15 
16 


8.442 
2.913 
52.998 
17 0.79* 
20 26.978 
20 44.023 
22 2.963 
22 32.538 
23, 38.789 
26 31.996 
29 10.736 


w 
=] 
| 
o 
XN 
fo, 
a= 


"MOONNNAN NNNNN NYS 


33 
34 
35 


39 
40 
42 
45 
48 
48 
50 
54 


3.100 
51.192 
49.392 
19.122 

7.018 


2.035 


43.165 
17.882 


31.771 
2.805 
37-092 
55 47-407 
58 18.059 
2 4.338 
3 55-427 
4. 22.221 


16.654 | 


a 


Volantis, comp. si , 12" 9. pr. 
, comp. 8, 7’’.0s. pr. 


Annual 
Variation. 


3 
+ 2.6434 
3.1281 
+ 6.4884 
— 4-9417 
+ 3.9582 
+ 0.6176 
1.4883 
5.2069 
2.7879 
2.3574 
+ 3.5606 
2.5048 
2.7148 
29.2318 
2.4381 


+ 4.1329 
+ 3.4480 
— 0.5012 
+ 3.4502 
12.8254 
+ 2.1189 
+ 3.5865 
— 0.0194 
—20.2238 
+ 3-7304 
+ 2.3738 
6.2749 
3-2554 
3.8631 
¥.go16 

+ 3.8332 
2.9819 
3.1421 
5-0937 

+ 3.6265 
3-6758 
2.7636 
2.5232 
3-6766 
+ 4.3814 
7.2441 
1.5259 
3-6339 
3-6903 
+ 4.5299 
2.5546 

+ 6.0120 


1915. 


° s 


-16 35 


+ 2 
+68 


30 
59 
43 
+34 3 
51 
30 
32 
55 
51 
4! 
42 
30 
Il 
15 
27 
18 
21 
41 
34 
56 
+22 8 
48 
53 
58 
—29 8 
38 
27 
57 
—43 7 


+32 4 
4 


iad 


55-77 
21.80 
19.96 
390.15 
53-33 

0.16 
47.80 

8.08 
52.50 
20.52 
45-29 
30.00 
24.90 

3°45 
27.17 
37-06 
14.88 
39.88 
40.50 
42.85 
40.18 
23.28 

6.13 
93-55 

4-77 
11.78 
27.05 
41.16 
16.89 
43.66 


34-45 


6 — 4.13 


— 3 
+ § 
+58 
+24 
+28 
+26 59 
+47 47 
+74 8 
—§2 45 
+25 37 
+28 2 


+51 45 


—24 3 
+68 43 


55 
26 


54 
36 
13 
21 
38 


13.16 
36.57 
37-89 

9.66 
56.71 
23.32 
44.72 
12.46 

9.69 
48.11 
14.71 
34.86 

0.52 
10.18 
30.65 
32-57 





o Argis, star. S®. 22’'.4n. f. 
« Gem., 


4 
vt 
= 
f 
U 
ont 
‘4 
- 
4 


Gg O79 Gp Om cCoOWwo! . 





comp. 8®. 5, 6’’.6 8. pr. 


Positions given for Sirius and Procyon are those of the centers of their orbits. Corrections given on nage i 
—nain to be applied to reduce to the positions of the stars. 
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MEAN PLACES OF STARS, 1915. 239 


WASHINGTON, JANUARY 04.732. 





Annual 


Name of Star. Magni- Variation 





















































h m 8 s ° , ” ” 
Argdas . -T/ 2.2] 8 6 54.847 | + 1.8498 | -47 5 8.66 | —10.553 
Caneri (mean) . -T/471 8 7 20.353 3-4445 | +17 54 18.16 | 10.702 
Bradley 1147 - | 5-77 8 8 53.844 76207 | +76 1 4.57 | 10.696 
Puppis 5O0][ 8 9 25.556 2.7580 | -15 31 53.12 10.727 
Cancri . 3-8] 8 11 54.404 3.2557 | + 9 26 53.87 | 10.963 
Groombridge 1119 7-0{ 8 13 47.916 | +60.5s8 | +88 53 22.50 | —11.032 
Lyncis 44] 817 1.414 4.1209 | +43 27 42.48 | 11.383 
' Cancri 5-9] 8 18 29.938 3-4391 | +18 36 21.16 | 11.421 
Argftis 1.7] 8 20 46.247 1.2338 1-59 14 8.47 | 11.545 
Monocerotis 4.0] 8 21 24.869 | + 2.9996 | — 3 37 42.18 | 11.618 
Chamezleontis 4.3] 8 23 12.619 | — 1.7472 | -77 12 38.80 | —11.709 
- Urse Majoris 3-51 8 23 12.908 | + 5.0122 | +61 © 12.47 | 11.839 
Groombridge 1450 6.0] 8 27 23.718 3.9092 | +38 18 31.60 | 12.200 
' Cancri . 5-5 | 8 27 47.760 3-4744 | +20 43 50.34 | 12.105 
Groombridge 1446 - | 6.3] 8 30 17.206 6.7448 | +73 55 41.20 | 12.340 
Hydre~. . - | 4.27 8 33 9.464 | + 3.1781 [+6 oO 3.19 | —12.435 
‘“Hydre es. . - 14.5] 8 34 18.967 3.1383 | + 3 38 26.23 12.513 
’ Cancri . . - | 4.71 8 38 22.201 3-4769 | +21 46 29.82 | 12.818 
} Canecri . . - 14.2] 8 39 51.429 3-4138 | +18 28 2.70 | 13.115 
‘ Pyxidis . . - | 3.7] 8 40 10.562 2.4110 | —32 52 45.90 | 12.886 
+ Cancri . -T/) 4.2] 8 41 33.460 | + 3.6379 | +29 4 17.68 | —13.040 
't Hydre -T/ 3.5] 8 42 16.581 3-1797 | + 6 43 53.13 | 13.085 
| Argiis . -T}| 2.0] 8 42 21.198 1.6517 | —54 23 48.19 | 13.142 
PCancri (mean) . -T1 5.5] 8 49 3.755 3.6680 ] +30 54 7.52 | 13.503 
, Hydre.. ; - 13.31 8 50 54.154 3-1744 | + 6 16 11.00 | 13.594 
t Urse Majoris . » {3.09 8 53 23.714 | + 4.1227 | +48 22 34.26 | —14.009 
x Cancri . . - 14.37 8 53 50.424 3.2846 | +12 II 14.60 | 13.830 
bCarine .. -T) 5.11 8 54 53.563 1.4681 [| -58 54 3.91 , 13.874 
« Urse Majons . - | 3.7] 8 57 49.777 4.1107 | +47 29 36.53 | 14.106 
3 Urse Majoris . -t| 4.9] 9 2 56.001 5.3221 | +67 28 50.38 | 14.421 
x Cancri . . . 5.1 9 3 8.719 | + 3.2527 | +11 O 39.25 | —14.380 
1 Argds . . - | 2.217 9 4 52.138 | + 2.2062 | -43 5 20.84 | 14.479 
§ Octantis . ; - |5-4] 9 9 14.21* | — 8.1212 1-85 19 28.08 | 14.691 
6Hydre ss. . - | 381 9 9 56.613 | + 3.1236 | + 2 40 24.73 , 15.088 
f Argiis . . - |1.8] 9 12 16.325 0.6699 | —69 22. 1.19 | 14.819 
$3 Cancri . . - |66]7 9 14 14.425 | + 3.3536 [ +18 3 58.66 | —15.164 
t Argis . -  « | 2.27 9 14 48.782 1.6040 | -58 55 5.45 | 15.054 
yo Lyncis. . - 13.37 9 15 52.878 3-6635 | +34 45 9.62 | 15.109 
@ Pyxidis . ; - 14.91 9 17 43.581 2.6514 | -25 36 12.89 | 15.259 
a Hydre . . - | 2.27 9 23 24.653 2.9487 | — 8 17 22.41 | © 15.513 
h Urse Majoris . - | 3-8] 9 24 50.659 | + 4.7652 | +63 26 3.55 | —15.600 
1H.Draconis. - |467 9 25 4.133 8.8008 [| +81 42 12.85 | 15.664 
d Urse Majoris . - | 4.6] 9 26 59.460 5.3602 | +70 12 17.40 | 15.671 
4 Urse Majoris . . 13.31 9 27 10.855 4.0304 1 +52 3 55.70 | 16.295 
& Argds . . -T/ 3-6] 9 27 20.963 2.3594 | -40 5 40.03 | 15.723 
Eleonis. ; - | 5.1] 9 27 21.973 | + 3.2369 | +11 40 36.59 | —15.845 
10 Leonis Minoris . - [46] 9 29 1.282 | + 3.6851 | +36 46 32.30 | 15.872 
> Chameleontis . - | 5.2 9 36 25.656 | — 1.6513 | -80 33 34.39 | —16.220 
fobbecheecd , 42'".5 8. DF. Hydre, triple; binary 3m.5 6™.8, 5! Carine, comp. 7".2, 5° f. ” 
triple: 4 6.3, 1’ o’’.2, with comp. 7™.8, 3’’.3. o2 Urs. Maj. , binary 4™.9, 8, 1’’.3 
. with comp. .0, s.f. | as comp. 5™, 2’ s. ¥ Argds, up. 3™.8, 6.0, 0'8 


Cancri, star 6".6, 307 Oa pr. o2 Cancri, dup. 5™.9, 6.4, 1/’.4 


{Eph 1s] 
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Name of Star. yAnnual | Declination. 
h m 8 s ° , 
o Leonis 3.8] 9 36 36.960 | +3.2050 | +10 16 
6 Antliz 5-0] 9 40 24.734 2.6731 | —27 22 
é Leonis 3.1] 9 41 1.771 3.4110 | +24 9 
v Urse Majoris 3.91 9 44 57-451 4.2921 | +59 26 
v Argts 3.21 9 44 58.688 1.5008 | —64 40 
6 Sextantis . 6.0] 9 46 57.087 | +3.0245 | — 3 50 
Me Leonis.. 4.11 9 47 55.921 3-4171 | +26 24 
Groombridge 1586 6.0] 9 50 48.739 5-4305 | +73 17 
19 Leonis Minoris . 5.2] 9 52 29.029 3.6850 | +41 27 
@ Argtis 3.71 9 53 52.556 2.1016 | -54 9 
x Leonis. . - 14.97 9 55 43-375 | +3-1722 | + 8 27 
y Leonis. . . 13.6] 10 2 41.951 3.2727 | +17 10 
aleonis. (Regulus) | 1.3] 10 3 50.825 3-1982 | +12 22 
AX Hydre . . . 13.8], 10 6 26.654 2.9247 | —11 56 
gq Velorum 4.1} 10 11 9.860 2.5129 | —4I 42 
32 Urse Majoris 5.7] 10 11 52.653 | +4.3934 | +65 31 
€ Leonis 3.6] 10 II 57.954 3.3422 | +23 50 
AX Urse Majoris 3.5 | 10 11 58.636 3-6311 | +43 20 
y Leonis pr. 2.6] 10 15 17.315 3-3116 | +20 16 
yt Urse Majoris 3.2 | 10 17 16.275 3.5859 | +41 55 
30 H. Urse Majoris 4.9] 10 18 1.440 | +4.3620 | +65 59 
30 H. Camelopardalis 5.3 | Io 20 49.679 7.5850 | +82 59 
bh Hydre ; 4.1 | 10 21 58.735 2.9005 [| -16 24 
31 Leonis Minoris . 4.4 | 10 22 58.420 3-4791 | +37 8 
a Anthize 4.4 | 10 23 15.630 2.7424 | —30 38 
36 Urse Majoris 4.8 | 10 25 11.852 | +3.8608 | +56 25 
9 H. Draconis 5.0 | 10 27 54.385 5.1845 | +76 9 
p Leonis 3.8 | 10 28 20.236 3.1616 | + 9 44 
33 Sextantis . 6.4 | 10 37 4.733 3.0519 | — I 17 
41 Leonis Minoris . 5.0] 10 38 47.842 3.2671 | +23 38 
0? Argtis ; 3.0] 10 39 55.223 | +2.1324 | —63 56 
42 Leonis Minoris . 5.4] 10 41 8.529 3.3425 | +31 7 
7» Argtis var.| 10 41 45.592 2.3208 | -—59 14 
M Argis 2.8] 10 43 6.611 2.5736 | —48 58 
- | Leonis 5-3 | 10 44 47.473 3.1564 | +10 59 
6? Chamezleontis 4.6 | 10 44 59.830 | +0.5941 | —80 5 
vy Hydre . 3.3 | 10 45 25.774 2.9582 | -15 44 
46 Leonis Minoris . 3.9 | 10 48 33.747 3.3635 1 +34 40 
54 Leonis 4.5) 10 51 0.813 3.2530 | +25 12 
2 Anthe . 4.7 | 10 52 45.515 2.7960 | —36 40 
Groombridge 1706 6.3] 10 53 11.477 | +4.8888 [| +78 13 
a Crateris 4.2 | 10 55 37-895 2.9206 | -17 50 
d Leonis 5.0] 10 56 10.282 3.0992 J+ 4 4 
fi Urse Maijoris 2.4110 56 43.315 3.6407 | +56 50 
a Urse Majoris 2.0] 10 58 29.677 | +3.7286 ] +62 12 
7 Octantis 6.3 | 10 59 56.00% | -0.3564 | -84 8 
X Leonis 4.71 11 O 38.013 | +3.0961 [| + 7 47 
p* Leonis 5.7. 11 2 34.123 | +3.0613 1+ 2 25 
y y Leanis porn m8, oe. a 2 an as, Som pe Yami oa Leos, comp. ao sre ra’ a 


[Eph 15) 


MEAN PLACES OF STARS, 1915. 


WASHINGTON, JANUARY 04.7332. 


Name of Star. 





| tude. 

Ursz Majoris 3.2 
Crateris.. . . | 4.5 
Leonis 2.6 
Leonis 3.4 
Urse Majoris 3-7 
Crateris 3.8 
Leonis 4.1 
Centauri 4.3 
Leonis T| 4.0 
Leonis 5.2 

_ Draconis 4.1 
Hydre — 3-7 

. Centauri 

' Leonis . 

' Chamzleontis 

| Draconis . 
, Crateris 

‘ Urse Majors . 

| Leonis (Denebola) 

} Virginis 


Groombridge 18 30 
, Urse Majoris 
r Virginis 
> Virginis 
> Centauri 
@ Corvi 
4 H. Draconis 
8 Crucis 
§ Urse Majoris 
y Corvi . 
2 Canum Venaticorum . f 
8 Chamzleontis 

Bradley 1672 
7 Virginis 
@' Crucis 
a Crucis 
to Comz . . . 
6 Corvi , . .f 
y Crucis 
8 Canum Venaticorum . 


«x Draconis . 

B Corvi to, 
24 Com seq. . .T 
a Musce . . 
X Virginis 

y Centauri , .t 
y Virginis (mean) .T 
p Virginis . ; 


ANN PYANY PHONY HP ADPH YYOUS DPRHAYNHODUN UY 


COR CWO KR DOO WAH H DOWD } DOHMH OND AMM CK WON NUMA 


+ Leonis, comp. o.8, 2”. .6n.f. 
2 Can. Ven, star &. 117.68. pf. 
3 Ccevi, star 3, 24".4 8. Pr. 


33281°—1915——16 


‘Magni 


Right Ascension. 


h m 
Il 4 
Il 7 
Ir 9 
Ir 9 
II 13 
II Is 
Ir 16 
Il 17 
II 19 
Il 23 


It 26 
11 28 
Il 31 
II 32 
II 33 
II 37 
II 40 
II 4! 
Il 44 
11 46 


ir 48 


II 49 
Ir 56 
12 Oo 
12 3 


I2 5 
12 8 
12 10 
12 1! 
12 I! 


12 11 
I2 13 
12 14 
12 15 
12 21 


8 
53-468 
28.530 
35-433 
46.859 
53-502 

5.381 
45.270 

7-546 
29.634 
33-984 
22.439 
49.112 
51.141 
35-798 
44.826 
44.648 
27-154 
34.089 
43.528 
16.060 

5-975 
22.014 
31.032 
52-794 
56.796 
45-044 
13-957 
37-713 
13.649 
25.941 
52-324 
19.926 
27.688 
33-429 
51.556 


4a + 0.614 


I2 25 
I2 25 
12 26 
I2 29 


12 29 
I2 29 
12 30 
12 32 
12 34 
12 36 
I2 37 
12 37 


‘27.180 


27.862 
26.420 
42.626 


51.770 
55-114 
52.010 

5-988 
51.448 
49.362 
21.210 
34-974 


y Crucis, star 62.6, 85’’ n. f. 
24 Come, star 6".7, 200 6 BT; 
y Cent., ‘dup., 3.1, 3. 


[Eph 15] 





a 


Annual 


Variation. 


8 
+3.3851 
2.9476 
3-1952 
3-1505 
3.2480 
+2.9974 
3-0950 
2.7260 
3.1286 
3.0858 
+3.5964 
2.9462 
2.7502 
3.0716 
2.4529 
+3-3731 
3.0376 
3.1801 
3.0624 
3-1252 
+3.4677 
3.1700 
3:0742 
3.0570 
3-0952 
+3.0812 
2.8477 
3-1749 
2.9848 
3.0817 
+3.0160 
3-4477 
0.3615 
3.0693 
3-3121 
+3.0183 
3.1012 
3-3935 
2.8504 
+2.5776 
3-1454 
3.0107 
3-5415 
3-0937 
+3.2946 
3.0398 
+3.0372 


Declination. 


+44 
—22 
+20 
+15 
+33 
+ 6 
—54 
+10 
+ 3 
+69 
—62 
- oO 
—75 
+67 
+48 
+15 
+ 2 
+38 
+54 
+ 7 
+9 
—22 
+78 
—58 
+57 
+41 
—78 
+88 
- oO 
—62 


é oe 


57 35.81 
21 42.15 
59 22.42 
53 39.62 
33 29.97 
19 6.26 
29 43-50 
I 30.24 
59 §1.30 
19 28.29 
48 1.25 
23 14.19 
32 58.03 
21 15.61 
25 33-58 
12 55-43 
52 41.26 
15 2.66 
2 50.16 


14 37-73 
19 43-70 
10 2.51 
5 17.87 
I2 17.97 
14 $7-95 
8 49.52 
5 18.74 
16 35.20 
30 17.54 
4 11.83 
7 59-40 
59 24.94 
10 15.98 
II 40.25 
37 41.44 


46 — 1.28 


+21 
—16 
—56 
+41 
+70 
—22 
+18 
—68 
—7 
-48 
- Oo 
+10 


22 0.10 
2 32.34 
38 13.90 
49 9.01 
15 23.98 
55 36.53 
50 41.21 
40 2.42 
31 40.65 
29 35-47 
59 0.07 
42 13.65 


241 


Annual 


Variation. 





—I9.502 
19.628 
19.703 
19.651 
19.615 

—19.467 
19.702 
19.709 
19.817 
19.809 

—19.851 
19-915 
19.921 
19.863 
19.937 

—19.916 
20.014 
19.961 
20.119 
20.284 

—25.802 
20.020 
20.075 
20.013 
20.072 


—20.037 
20.013 
20.062 
20.016 
20.004 

—20.065 
19.995 
19-947 
20.027 
19.904 

—19.958 
20.070 
20.173 
19.598 

—19.866 
19.936 
19.851 
19.878 
19.845 

—19.807 


19.776 
—19.883 


y Virginis, binary, 3".7, 3™.7, 6.2, 
P= 328° 
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————— 


Name of Star. 


76 Urse Majoris . 
f Crucis ; 
z Octantis 
31 Come ; , 
32 H. Camelop. seq. .T 
n Centauri . 
€ Urse Majoris (Alioth) 
6 Virginis 
a Canum Venat. seq. t 
6 Musce . . 
€ Virginis ; , 
0 Virginis . ; | 
43 Comz . 
20 Canum Venaticorum . 
y Hydre 
2 Centauri . . ; 
€' Urse Maj... (Mizar) fT 
¢? Urse Majoris . ; 
a Virginis (Spica) 
Groombridge 2001 
70 Virginis 
« Octantis 
€ Virginis 
17 H. Canum Venaticorum 
é Centauri 


m Virginis 
Tt Bodtis . 
n Urse Majoris (Alkaid) 
89 Virginis ; 

€ Centauri 

yn Bootis . . . 
8 Apodis. ; .f 
r Virginis ; ; 
11 Bodtis 

8 Centauri 


mz Hydre 

6 Centauri 

a Draconis . 
d Bodtis 

« Virginis 

4 Urse Minoris 
z Virginis 
a Bodotis 
A Bodtis 
6 Octantis 
A. Virginis 
2 Libre 

6 Bodtis 


32 H. Cam, star <™.8, ar’’.6 0. pf. 
a Can. Ven., star 5™, 19’.8 Ss. pr. 


(A rcturus) 





Annual 
Variation. 
$s 

5.9 | 12 37 51.390 +2.6314 
1.5 | 12 42 44.680 3-4823 
5-4] 12 45 55.22* 5-9557 
5-1 | 12 47 33-559 2.9240 
5-3 | 12 48 29.536 0.4388 
4.3 | 12 48 43.435 | +3-3128 
1.7 | 12 50 17.640 2.6482 
3-7 | 12 51 19.267 3.0208 
2.9] 12 52 3.235 2.8106 
3.6 | 12 56 24.108 4.0726 
3.0 | 12 57 56.741 +2.9865 
44113 5§ 32.829 3.1032 
4-3713 7 54-514 2.8025 
4-7 | 13 13 44.057 2.6956 
3-3 | 13 14 17.827 | = 3.2555 
2.9113 15 48.741 +3.3616 
2.4 | 13 20 30.405 2.4221 
Oo] 4a+-0959| .... 
1.2 | 13 20 42.776 3-1570 
6.1 1 13 23 57.867 1.5243 
5.2 | 13 24 16.359 +2.9340 
5.6 | 13 26 56.42* 9.0822 
3.4 | 13 30 21.625 3-0545 
5.0] 13 31 0.209 2.6817 
2.6 | 13 34 29-567 3-7802 
5.2113 37 8.910 | +3.1452 
4.5 | 13 43 13-369 2.8508 
1.9] 13 44 11.605 2.3680 
5.1113 45 14.978 3-2541 
3.1 | 13 50 13.771 3.7256 
2.8 | 13 50 38.254 | +2.8567 
var.| 13 57 0.213 5-7399 
4.3 [13 57 19.165 3-0513 
6.1 | 13 57 19.286 2.7215 
0.9 | 13 57 48.819 4.2058 
3.5114 1 31.624 +3.4094 
2.3] 14 1 40.478 3-5196 
3.6714 2 5.304 1.6244 
48114 6 31.390 2.7370 
4.3114 8 21.561 +3.1968 
5.0114 9 9.611 —0.2816 
4.2] 14 IT 33.307 | +3-1424 
O.2 | 14 II 47.030 2.7355 
4.3114 13 9.239 2.2831 
4.1114 13 9.28% 9.2466 
4.6114 14 30.430 | +3.2408 
6.3 | 14 18 51.030 3-2237 
4.1 | 14 22 18.243 +2.0433 

6 Virginis, comp. 9™, 7’’.1 n. pr. 


¢ Urs. Maj., star Alcor 4@.o, f. 79%.2 


222’’n. 


[Eph rs) 


MEAN PLACES OF STARS, 1915. 


WASHINGTON, JANUARY 04.732. 








+27 
—59 
—26 
—35 
+64 
+25 
-— 9 
+77 
- § 
+19 
+46 
—83 
—-I2 
—II 
+52 


10 46.47 
27.68 


43-10 
10.80 


29.63 


57 
46 
29 
52 
56 
35 


37 
28 


16 
58 
19 
14 


0.51 
15.62 
33-00 


37-95 
26.22 


56.75 
7-72 
31.63 
11.61 
24.10 
51.30 
8.38 
12.70 
4.50 
57-36 
56.80 
4.95 
41.83 
3-52 
5.10 
28.09 
47.83 
13.63 
40.10 
13.73 
24.20 
13-79 
19.56 
47-97 
48.55 
24.30 
8.22 
54-53 
37-59 
42.89 
48.72 
43.30 
28.04 
41.47 
47-50 
49-37 
34.81 
35.61 











—13.23 
18.05 
18.0} 
18.06 
17-3) 

—18.11 
17-5! 
17-$ 
17-4] 
17-44 

17 43 
17.81 
17.25 
¥7.14 
16.85 

—16.92 
17.20 
18.82 


16.97 
—16.07 


16.54 
—16.70 


6 Apodis, var. irreg., s™.5-6".6 


MEAN PLACES OF STARS, 1915. 


WASHINGTON, JANUARY 04.732. 






Name of Star. 


f Bodtis.. 
6 Virginis . 
3 Urse Minoris . 
9 Bodtis 

y Bodtis 

7 Centauri. 
o Bootis.. 
a9 Centaur. 
3 Bodtis 

a Apodis 

pe Virginis . 
€ Boodtis.. 
9 Virginis . 
8 Libre 

a Libre 


Groombridge 2164 . 


fi Urse Minors . 
& Libre 
Piazzi 221 

8 Lupi 

6 Libre 

f Bodtis 

y Scorpii 

¥ Bodtis 

c Bootis 


€ Lupi 
t Libre 


y Trianguli ‘Australis . 


3 Serpentis 

6 Bodtis 

8 Libre 

y Urse Minoris . 
# Bootis pr. 

t' Serpentis 

t Draconis . 
32 Libre. 

p Octantis . . 
f Coronz Borealis 
y' Bodtis 

y Lupi(mean) 

y Libre 

a Coronz Borealis 


Groombridge 2283 . 


—- 


—- 


—- 


—- 


€ Coronz Borealis seq. t | 


a Serpentis 
B Serpentis 
« Serpentis 
# Serpentis 


¢ Virginis, comp. 9”, 4” 5 3. F. 
¢ Bodtis, comp. g®.1, 2’’.8 n. pr. 


i 





2.7 


S NuoMndan Ni&wW 


AWN WOHWOO DNNOM ADH &FHUHA OVA AR WOANN OW O 


OEY NADEE AEUAS DESDE UGEEEN TEES 


14 49 
14 
14 
14 
14 
14 
14 
14 
15 oO 
15 3 
15S 4 
15 6 
15 7 
15 
15 
15 
15 
15 
15 
15 
15 
15 
1§ 
15 
15 
15 
15 
1§ 
15 
15 
15 
15 


15 45 


49.280 
41.302 
10.035 
39.366 

6.229 
58.810 
48.941 
40.501 
14.370 
34-732 
16.494 
57-024 
58.934 
10.380 
16.884 
56.467 

9-179 
12.434 
57-352 
25.691 
44.662 

5-502 
48.194 
34-057 
20.10* 
10.234 
22.364 
57-253 
57-747 

4.567 
25.843 
51.290 
16.763 
50.763 

2.326 
27.596 
29.89* 
19.475 
52-571 
28.255 
46.151 

5-313 
10.632 

4.796 
15.876 
54-765 
10.949 


ibre, var., 27.33, ane 2 


 Boiatis, star 6™.7, 108"’ s 
¢ Centauri, dup., o™.3, 1™.7; companion 8 

given on page ix remain to be applied to reduce to the position of a* Centauri. 
fEoh 1«) 





3-3132 
3-3338 
+ 1.5202 
— 0.2046 
+ 3.2505 
2.8207 
3-9131 
+ 3.2013 
2.2600 
~-3-5048 
2.5703 
+ 2.6347 
—19.5312 
+ 4.2917 
3-4142 
5:5527 
2.9800 
+ 2.4193 
+ 3.2248 
— 0.1157 
+ 2.2664 
2.7800 


+ 1.3334 
3-3787 
13.3363 
2.4738 
2.1§52 

+ 3.9868 
3-3524 
2.5394 
2.2596 
2.9530 

+: 2.7685 
2.6995 

+ 3.1284 


Rt: 


+19 36 
—- I 50 
+76 4 
+30 44 
+38 40 
—41 47 
+30 6 
—60 29 
+44 46 
-78 41 
— § 17 
+27 25 
+215 
-15 38 
—I5 4! 
+59 38 
+74 30 
-II 4 
+14 
- 8 
+40 
+27 
+25 11 
+87 
—68 
+ 5 
+33 
-—9 4 
+72 8 
+37 
+15 
+59 
-16 
—84 11 
+29 
+41 7 
+27 O 
+36 
+ 6 
+15 4! 
+18 24 
-— 3 10 





30.67 
50.69 
26.15 
38.50 
46.56 


6.06 
50.05 

6.76 
14.81 

6.42 
21.29 
55-12 

1.72 
39.87 
21.05 
20.62 
10.25 

2.22 
21.14 
32-73 
56.32 
31.03 
54,64 
42.50 
58.37 
38.31 
34-94 
15.06 

0.14 
15.36 
52.65 
11.92 
11.12 
28.94 
34-32 
48.31 
15.3! 

5.28 
53.12 
20.07 
55-46 
24.03 

0.25 
40.29 
32.38 
13-45 
11.83 
15.08 
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Annual 
ariation. 





—16.279 
16.230 
16.004 
15.887 
15.829 

—15.929 
15.726 
14.974 
15.640 
15-534 

—15.758 
15.275 
15.280 
15.088 
15.080 


—14.704 
14.721 
14.652 
14.659 
14.666 


—14.409 
14.292 
14.278 
14.138 
14.136 


13.873 
13.853 
13.764 
13.523 
13.485 

—13-533 
13-409 
12.815 
12.718 
12.785 


—12.671 
12.695 
12.569 
12.515 
12.364 

—12.288 
12.143 
12.227 
11.782 
11.449 

—II.390 


11.243 
—I1.151 


Lupi, binary 3*.7, 3™.9, 0.4 
Cor. Bor., comp. 6™.0, 6”’.2 n. pr. 


s.pr. The position given is that of the center of gravity of the syster 
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Name of Star. 


12 H. Draconis 
€ Serpentis . 
¢ Urse Minoris 


B Trianguli Australis . 


A Libre 


y Serpentis . 

% Scorpii. 

e Coron Borealis 
6 Scorpii 

6 Draconis . 

B Scorpii 

« Herculis . 

Groombridge 2320 

¢ Herculis 
6'Apodis . 

6 Ophiuchi . 

o Corone Bor. seq. 
19 Urse Minoris 

yi Norme . 

€ Ophiuchi . 

o Scorpii 

¥® Herculis 

y Herculis . 

n Urse Minoris 

y Apodis 

q@ Herculis 
» Draconis . 
a Scorpii 
8 Herculis . 
A Ophiuchi . 

A Draconis . 

t Scorpii 

o Herculis . 

€ Ophiuchi . 
24 Scorpii 

© Herculis 

a Trianguli Australis 
7 Herculis . 

Groombridge 2377 

é Scorpii . ; 
49 Herculis 

é' Are . 

« Ophiuchi . 

€ Urse Minoris 
30 Ophiuchi . 

€é Herculis 

d Herculis 

7 Ophiuchi . 


B Scorpii, comp. 5™.1, 13’ “gn. f. 
~ “Nereus, star Os ‘29.7 n. f. 


comp. 67.7, 4’.6S. pr. 


a oo By 


. .T 
. (Antares) fF 
. : : 


WASHINGTON, JANUARY of4.7332. 


(Magni-f 1; co | 
| tude. Right Ascension. | 


5.1 
3.8 
4.3 
3.0 
5.1 
3-9 
3.0 
4.2 
2.5 


+ 
[oe | 


PNRAENYEBEVPS SAPKSH SHANE PHLAGN 
NOOO MONON O00 MOH WHNH WO MHNHWO 


h m 
15 4§ 
15 46 
15 47 
15 47 
15 48 
I§ 52 
15 53 
15 54 
15 55 
16 oO 
16 
16 
16 
16 
16 


16 9 
16 11 
16 13 
16 13 
16 13 


16 16 
16 17 
16 18 
16 19 
16 20 


16 21 
16 22 
16 24 
16 26 
16 26 


16 28 
16 30 
16 31 
16 32 
16 36 
16 38 
16 39 
16 39 
16 43 
16 44 
16 48 
16 52 
16 53 
16 54 
16 56 
16 57 
16 58 
17 § 


N AALS O 


8 
22.054 
34.648 

4-094 
38.490 
23-796 
31.567 
42.394 

4.044 
18.247 
17-734 
29.473 
14.227 

5.165 

5-484 
36.008 
53-373 
29.697 
13.911 
28.249 
49.326 

1.137 


11.149 
10.185 


58.320 
22.413 
29.321 
50-274 
11.574 
33.876 
37-506 

8.583 
35.282 
21.748 


28.593 
39.286 


4.895 
39-107 
58.872 
41.071 
39.268 
12.623 
48.206 
38.638 
37-997 
34.673 

2.216 
27.992 
39.075 


o Scorpii, star &, 21”’ pr. 


» Draconis, comp. &, 
a Scorpii, comp. 72, 3’". 





Vast 


Annual 
Variation. 


8 
+0.9072 
+2 .9883 
—2.2036 
+5.2572 

3-4774 
+2.7697 
3.6238 
2.4823 
3-5423 
1.1217 
+3.4835 
2.7051 
0.1528 
1.8898 
8.8535 
+3.1415 
+2.2458 
—1.7483 
+4.4721 
3.1718 
+3.6416 
1.8031 
+2.6454 
1.7905 
+9.1024 
+2.7618 
0.8078 
3-6741 
2.5774 
+3.0239 
—0.1297 
+3.7296 
1.9335 
3-3008 
3.4666 
+2.2614 
6.3235 
2.0558 
1.1373 
3-8797 
+2.7302 
4.7712 
+2.8382 
—6.2577 
+3.1629 
+2.2946 
2.2120 
+3-4375 


MEAN PLACES OF STARS, 1915. 


“15 37 


ae 


43.02 
58.75 
23-35 
10.23 
59.15 
17.98 
13.02 
23-97 
50.38 
31.11 
24.98 
20.89 

2.01 
26.16 

1.45 
34-40 
24.81 
31.08 
53.18 
10.00 
23.18 
54-78 

7-03 

5-99 
30.41 
41.60 
22.83 
39-44 
26.44 

8.98 

7.41 
26.34 
41.87 
44.78 
42.54 
22.12 
23.62 
59.66 

0.48 
24.25 
57-46 
52-35 
22.86 
44.05 
45-47 

3-13 
26.13 


13-99 














A Ophiuchi, comp. @, 1’.2 1. f. 
¢ Herculis, ‘binary, 3.0, 67.0, 1" 
9 Oph., binary, 3™.2, 3.7, 0.5 


MEAN PLACES OF STARS, 


Neme of Star. 


1 Scorpii 
' Draconis . 
¢ Herculis 

’ Herculis 

° Herculis . 
» Apodis (G.) 
? Ophiuchi . 
y Herculis 

> Are . 
> Ophiuchi . 
5 Ophiuchi . 
, Are 


e Are 

. Herculis 

t Scorpii 

’ Draconis . 
e Ophiuchi . 
5 Serpentis . 
z Herculis . 
7 Pavonis 

o Draconis . 


y Ophiuchi . 

9 Herculis 

5 Draconis . 

5 Draconis . 

6 Herculis . 

y Ophiuchi . 

& Herculis . 

y Draconis . 

7 Ophiuchi . 

6 Urse Minoris 

6 Arwe , 

y Sagittarii . 

fo Ophiuchi . 

2 Ophiuchi . 

0 Herculis . 

x Octantis . 

# Sagittarii . 

” Sagittarii . . 
proombridge 2 533 

36 Draconi 


* Herculis, var. irreg., 
comp. 6®, 4’’.6 38. {. 


WASHINGTON, JANUARY 04.732. 


Magni 
tude. 





3-4 
3.2 


. Tt | var. 


3.2 
3-4 
5-9 
3-4 
5-4 
2.8 
4.3 
4.4 
3.8 
3.0 


> 
tn 


PNM HOPGSHPWW PHONKHHH PAWAH SPWWNHPH QWWNHHW 
On” CN HF HO PUFA DO OOUAN OM BOO HDAOA ON 


Win Gs 
OPN 


WN 
690 


2.0 


Right Ascension. 





m 3 

6 3-734 
8 32.305 
10 46.261 
II 32.370 
I2 5.139 
15 32.567 
16 47.257 
17 28.680 
18 13.862 
21 10.626 


22 17.802 
23, 25.226 
25 16.107 
27 18.174 
27 50.090 
28 30.684 
39 §9-290 
32 43.076 
37 3-939 
37 23-156 
37 26.848 
39 16.387 
AI 38.363 
43 7-878 
43 26.806 


43 37-798 
51 59.469 
52 3.608 
53 15-179 
53 20.263 
54 20.790 
54 27-714 
54 37-932 
56 23.292 
59 40.30% 
0.826 
20.778 
9.496 
19.161 
13.580 


0.43* 
40.769 
Il 52.576 
13° O.119 
13 24.460 
15 33-142 
16 54.642 
18 31.792 


Om BW oO O 


3@.1-3%.9, dup. | 8 Herculis, binary, comp. 8, 12” | 
8. pr. 


(Eph: s] 


Annual ) 


Variation. 
8 
+ 4.2922 


0.1690 


2.7345 


2.4632 
2.0884 
+11.1623 
3.6818 
2.2430 
4.9809 
3.6609 
+ 2.9756 
5.4058 
4.6328 
2.4241 
4.0709 
+ 1.3542 
2.7838 
3-4329 
1.6935 
+ 5.8813 
— 0.3542 
+ 2.9629 
4.1947 
+ 2.3470 
— 1.0742 
+ 3.0072 
2.4207 
+ 1.0380 
— 2.6902 
+ 2.0570 
+ 3.3019 
2.3315 
1.3925 
+ 3.0049 
—19.4981 
+ 4.6699 
3.8520 
3.0316 
2.8433 
2.3394 
+35.7348 
3-5870 
4.0597 
1.8652 


0.3456 
+ 3.8406 
3.1028 
+ 3.9815 


1915. 


Declination. 


9 e 


“43° «7 
+65 49 
+14 29 
+24 56 
+36 54 
—80 46 
—24 54 
+32 34 
—55 27 
24 $5 
+412 
—60 36 
-49 48 
+26 10 
—37 2 
+52 21 
+12 37 
-15 20 
+46 3 
—64 41 
+68 47 
+ 4 36 
40 § 
+27 46 
+72 11 
+ 2 44 
+26 3 
+56 53 
+76 58 
+37 15 
-— 9 45 
+29 15 
+51 29 
+ 2 56 
+86 36 


—§59 5 
—39 25 
+ 2 31 
+ 9 33 
+28 45 


87 39 


—21 4 
-36 47 
+42 7 
+64 22 
—29 §1 
~ 2 55 
—34 25 


42.20 

9.16 
10.94 
19.33 
15.46 
58.79 
56.56 
34-77 

2.48 
53.66 


48.44 
52-45 
36.01 
26.42 
33-95 
49.93 
15.66 
45.12 

3.81 

4.97 
50.32 

7.10 
42.51 
10.86 
27.12 
18.38 
46.13 

8.48 
29.41 
40.07 
50.71 
22.89 
54-34 

5-30 
51.19 
54-79 
34-24 

5.91 

3-65 

0.20 
52-55 
55-37 
16.92 
47-25 

5-91 
55.00 
18.03 
32.56 


245 


Annual 
ariation. 





—4.980 
4-446 
4.243 
4.365 
4.161 

3-903 
3-793 
4-745 
3-660 
3-517 

—3-275 
3.306 
3-110 
2.832 
2.832 


—2-737 
2.766 
2.441 
2.000 
2.055 

1.651 
1.653 
1.612 
2.223 
1.715 

—I.503 
0.695 
0.618 
0.347 
0.578 

—0.614 
0.502 
0.494 

—0.329. 

+0.019 

—0.049 
0.168 

—1.02I 

+0.377 
0.372 

+0.312 
0.757 
0.886 
1.135 
1.198 
+1.326 
0.786 
+1.497 


W Draconis, star 6™.1, 30"'.4 0. f. 
70 Ophiuchi, comp. om, 2!” oe 4 
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Name of Star. 


vy Tauri .? 
A Taun 

c Persei 

p Taun 

o! Eridani 


Groombridge 750 


é Taun 

a Horologii . 
a Reticuli 
y Taun 


6 Tauri 
v® Eridani 
é Tauri 
0 Mense 
m Persei 


a Tauri 
y Eridani 
a Doradus 
53 Eridani 
t Tauri 


Groombridge B48 


a Celi 


4 Camelopardalis . . 


p Eridani 
* Orionis 


9 samelopardalis 


4 Tauri 
z® Orionis 
2 Aurigee 


B Camelopardalis . 


€ Aurige 
€ Aurige 
2 Tauri 
11 Orionis 
» Aurige 
€ Leporis 
ff Eridani 
mM Aurige 


19 H. Camelopardalis 


MM Leporis 

a Aurige 

ff Orionis 

A Aurige 

tv Orionis. 
o Columbe . 


y Orionis 
f Tauri 


_ Capella) 


(Rigel) f 


(Bellatris 


17 Camelopardalis . 


A Tauri, star os f. 38", a7o"’ s. 


m Persei, 


star 6, 115’’ s. pr. 


Ft 
(Aldebaran) 


MEAN PLACES OF STARS, 


WASHINGTON, JANUARY 04.7332. 








Right Ascension. 


Amn aAananaa aAMnuUaa aAtrbbhh SAP LD pH PhP hl ht HP PHP} HPHPDD HS HPD LPD SD HDHD WPL 





8 
38.001 
40.052 
29.150 
39-979 
42.934 
27.362 
55-033 
11.097 
19.541 
57-254 

1.841 
50.633 
39.084 
41.271 
25.825 

2.478 

4.240 

9-519 
17.155 

8.495 
22.320 
49.265 
55.036 
15-094 
13.471 
35-540 
23-995 
49.380 
27.348 
51.023 


52.017 
32.023 


0.837 
42.650 
33-117 


51-735 
40.249 
36.538 
31.512 

6.773 
24.448 
27.127 

9.585 
28.726 
24.975 
34-277 
55-053 

8.323 


| e Aurige, var. irreg., 3™.0-4™.5. 


[Eph 15] 


Annual 
Variation. 


$s 
+ 3.1896 
3-5433 
4-347! 
3-6492 
2.9273 
+17.5817 
3.2556 
1.9874 
0.7650 
3-4116 
+ 3.4569 
2.2528 
+ 3.5007 
— 4.1475 
+ 4.2151 
+ 3.4400 
2.9958 
1.2947 
2.7455 
3-5986 
+ 8.0196 
1.9300 
4-9866 
2.9988 
3-2551 
+ 5.9481 
3.5076 
3.1240 
3-9038 
5°3257 
+ 4.3012 
4.1895 
3.5847 
3.4266 
4.2041 
+ 2.5384 
2.9492 
4.1017 
9.8334 
2.6940 
+ 4.4287 
2.8823 
4.2176 
2.9125 
2.1588 
+ 3.2170 
3°7913 
+ 5.6597 


1915. 


Declination. 


+ 5 45 
+21 51 
+47 29 
+26 15 
-—7 3 
+85 19 
+ 8 40 
—42 30 
—62 Al 
+15 25 
+17 20 
—34 12 
+18 59 
-80 24 
+42 53 
+16 20 
— 3 3! 
—55 13 
—14 28 
+22 47 
+75 47 
-42 I 
+56 36 
— 3 24 
+ 6 48 
+66 11 
+18 41 
+ 2 18 
+33 ~«O«C!1 
+60 19 
41 
57 


+43 
+40 
+21 28 
+15 17 
+41 7 
—22 29 
- 5 II 
+38 23 
+79 8 
-16 18 
45 54 
- 817 
+40 1 
-— 6 56 
—34 58 
+ 6 16 
+28 32 
+62 59 


15.28 

1.99 
11.80 
35-98 
30.28 
51.71 
49.08 
13.56 
11.08 
23.64 
38.52 
49.46 
34-14 
50.32 

0.24 
21.52 
31.42 
13.84 

9-75 
41.21 
18.33 
33-14 
27-09 
34-58 
49.86 
59-49 
46.04 

8.72 
57-14 
10.05 
55-08 
10.53 

9.83 
11.96 
14.19 

4.16 
43.62 

5°59 
10.01 
19.23 
45-93 
56.44 
28.81 

7-54 
40.56 
24-75 
12.08 


51.64 | + 3.289 


| B Orionis, comp. 8.0, 9’’.5 8. pr. 








MEAN PLACES OF STARS, 


WASHINGTON, JANUARY 04.732. 






Name of Star. 


Magni 
tude. 











Right Ascension. 








1915. 








Annual 
Variation. 


Declination. 











h m s 8 ° , a ad 
; Leporis . | 3-0] 5 24 36.199 | + 2.5703 | -20 49 35.17 | +2.995 
( Aurigze - 497 § 27 11.663 3-9039 | +32 7 48.64 2.846 
' Orionis . -t/ 2-51 5 27 39.809 3.0643 | — O 21 40.31 2.816 
Groombridge 966 . | 6.4] 5 28 21.045 8.0088 | +74 59 22.90 2.776 
t Leporis.. ; 2.71 5 28 58.865 2.6457 | -I17 52 56.65 2.704 
# Orionis 4-5] 5 30 9.193 | + 3.2926 | + 9 25 58.17 | +2.588 
t Orionis 1) 2-9} 5 31 16.491 2.9342 | — 5 57 53.66 2.504 
Ff Ononis 1.8} 5 31 53.988 30435 | — I 15 19.10 2.453 
> Tauri . . 3.0] 5 32 33.850 3.5849 J +21 5 29.69 2.362 
Groombridge 944 6.41 5 34 35.250 | 18.7618 | +85 9 25.87 2.214 
, Orionis. 1) 2.0] 5 36 28.173 | + 3.0270 | — 1 59 12.54 | +2.041 
« Columbe . 2.8] 5 36 34.264 2.1725 | -34 7 8.00 2.007 
o Aurige 5-51 § 39 18.817 4.6452 | +49 47 24.84 1.788 
- Leporis 3.71 5 43 6.208 2.7179 | -14 51 10.26 1.476 
« Orionis 2.21 5 43 43.496 2.8449 | - 9 41 56.49 1.419 
3 Doradus 4-51 5 44 37.108 | + 0.1021 | -65 46 2.69 | 41.344 
y Aurige . 4.2] 5 45 35.884 | + 4.1573 | +39 7 29.15 1.272 
1 Mens (G.) 6.2} 5 46 38.12* | —11.6858 | -84 49 49.43 1.255 
Sleporis . . . | 3.9] 5 47 39.924 | + 2.5796 | -20 53 7.97 | 0.429 
a Orionis (Betelgeux) {| var.{ 5 50 34.187 3-2479 | + 7 23 31.66 0.834 
6 Aunge . ; - 13.9] § 52 31.753 | + 4.9418 1 +54 16 46.62 | +0.535 
y Leporis 3.8] 5 52 31.996 2.7323 | —14 10 56.85 0.794 
f Aurige . . |2.1 7 5 53 17.660 4.4018 | +44 56 24.07 0.580 
@ Aurige -t/ 2.71 5 53 55.502 4.0916 | +37 12 27.69 | +0.441 
1 Geminorum . |434 5 58 57.210 3-6475 | +23 16 7.88 | -0.017 
1 Puppis (G.) -T| 627 6 2 1.631 | + 13.7258 | -45 2 9.90! +0.047 
y Orionis.. . - | 4447 6 2 43.158 3.4264 | +14 46 46.33 | 0.263 
2 H. Camelopardalis 4.71 6 9 28.988 6.6184 | +69 21 5.37 0.943 
7 Geminorum -f|var.f 6 9 44.853 3.6227 | +22 31 56.66 0.869 
2 Lyncis 4.4] 6 12 7.607 5.2985 | +59 2 35.59 1.030 
& Canis Majoris 3-1] 6 17 2.925 | + 2.3018 | -30 1 30.99 | —1.513 
 Geminorum 3.21 6 17 49.125 3-6307 | +22 33 29.65 1.671 
#'Aurige 5.1] 6 18 21.286 4.6260 | +49 19 57.25 1.607 
B Canis Majoris . | 2.07 6 18 57.372 2.6416 | -17 54 46.37 1.652 
8 Monocerotis -/ 4.5] 6 19 15.865 3.1802 | + 4 38 12.90 1.674 
a Arg(is (Canopus) |-0.9] 6 22 3.901 | + 1.3319 | —52 38 56.20 | —1.918 
10 Monocerotis . | 5.0] 6 23 45.790 2.9641 | — 4 42 31.38 2.068 
v Geminorum 4.1] 6 23 54.979! 3.5629 | +20 16 0.97 2.104 
8 Lyncis. 6.0] 6 29 55.621 | 5.4921 | +61 33 26.63 2.886 
&? Canis Majoris 4.5] 6 31 29.654 2.5157 | —22 53 46.43 2.711 
23 H. Camelopardalis 5-6] 6 31 44.976 | +10.2989 | +79 39 32.76 | —3.401 
51 Aurige . . 5-7] 6 32 46.215 | 4.1597 | +39 28 0.74 2.969 
y Geminorum.. 1.9] 6 32 48.129 3.4670 | +16 28 21.89 2.907 
vy Argds . . | 3.2) 6 35 9.709 1.8367 | -43 7 15.40 3-082 
S Monocerotis -11 4.71 6 36 17.836 3.3047 | + 9 58 30.86 3.170 
€ Geminorum 3.2] 6 38 42.204 | + 3.6928 | +25 12 58.74 | —3.387 
& Geminorum 3.41 6 40 31.160 3.3684 | +12 59 17.48 3-718 
* Auriga | 5-31 6 40 36.961 |! + 4.3298 1 +43 39 47.46 | 3.374 
& Orionis, star 6.9, 52’’.6 n. a Orionis, red star, var. irreg. 1™.0- | » Gem., var. 2314.4, 3™.2-4™.2, comp. 
Orionis, comp. 7®.3, 11'7.5 s. f. x34 8™.8, 1’.2n. pr. 


6 Aurige, comp. 7.5, 2’’.s, m. pr. 
1 Puppis, star, 5™.8, rs0’’ s. f. 


[Eph 15) 


¢ Orionis, comp. 4.2, 2’’.4 8. f. 8 Monoc., star 6™.5, 13"’.7 n. f. 


S Monoc., comp. 8.8. 2’’.o 8. pr. 
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Name of Star. 


WASHINGTON, JANUARY 04.732. 


'M 


| 


a Canis Majoris (Sirius) T '_1.6 


18 Monocerotis 
43 Camelopardalls 
C Mensze 

6 Geminorum 


a Pictoris 

tr Argts 
15 Lyncis. 

8 Canis Majoris 

€ Canis Majoris 

€ Geminorum 

o Canis Majoris 

y Canis Majoris 
51 H. Cephei . 

6 Canis Majoris 
63 Aurige 
51 Geminorum 

y? Volantis 

A Geminorum . 
25 H. Camelopardalis 


mz Argis 

6 Geminorum 

0 Volantis 

7 Octantis (G.) 

2 Geminorum 

7 Canis Majoris 
Groombridge 1308 

8 Canis Minoris 

p Geminorum 

o Argts 


a’ Geminorum 
25 Monocerotis 
a Can. Min. . 
24 Lyncis 

« Geminorum 


.t 
8 Geminorum (Pollux) 


4 Puppis 
& Argiis 
¢@ Geminorum 


26 Lyncis.. 
Groombridge 1 374 

X Argits 

@ Cancri 

xX Geminorum 

27 Lyncis. . 
p Argis 

3 H. Urse Majoris 


rs Lyncis, dup., 4™.9, 67.2, 0” 


e Can. Maj., comp. 9”, 8st 


¢ Gem., var., 104.15, 3™.7-4™.3 


tT 
t 
T 


-T] 3-3 
e?Geminorum (Castor) 


(Procyon) T 


HP RNY WOUNDS 
AnNM COW AQAHN 


a 


—- 
PRAM nN 
MN #ADW H OW 


> 
° 


yu Ny Po 
Cf © > 


saaicad 
y= 


1.2 


PIP MNHAN KOH 
in 00 COONAN OM = 


+? Volantis, comp. s™.8, 12.9 Mn. pr. 
. pr. 


; tuiie. Right Ascension. 





| 








$s 
41 24.147 
43 25.707 


44 32.874 
47 8.432 
| 


47 11.329 
47 19.240 
47 49.608 
55:390 
50 14.472 
55 17.102 
S59 4-127 
59 28.510 
59 54-790 
I 5.64* 
4 56.055 
48.725 
8 29.521 | 
9 28.283 , 
13 12.571 | 
13 16.654 
14 8.442 | 
15 2.913 | 
16 52.998 | 
17 0.79% | 
20 26.978 | 
20 44.023 | 
22 2.963 
22 32.538 
23 38.789 
26 31.996 
29 10.736 


SN NNNNN NNN NN ONSNSNNONN DADA ADAANDAA AADAA AY 
wn 


w 
w R 
oy 
wo 
mw 
Qo 
as 


34 51.192 
35 49-392 
39 19.122 
40 7.018 
42 2.035 


45 43.105 
48 17.882 


48 31.771 
50 2.805 
54 37-092 
55 47-4097 
58 18.059 
2 4.338 
3 55-427 
4 22.221 


NNNNN NNN 


"CPMOONNNANN 


& Gem., comp. 8, 7’’.0s 


Annual 
Variation. 


3 
+ 2.6434 
3.1281 
+ 6.4884 
— 4.9417 
+ 3.9582 
+ 0.6176 
1.4883 
5.2069 
2.7879 
2.3574 
+ 3.5606 
2.5048 
2.7148 
29.2318 
2.4381 


+ 4.1329 
+ 3.4480 
— 0.5012 
+ 3.4502 
12.8254 
+ 2.1189 
+ 3.5865 
— 0.0194 
—20.2238 
+ 3-7304 
+ 2.3738 
6.2749 
3°2554 
3-8631 
1.9016 

+ 3.8332 
2.9819 
3.1421 
5-0937 

+ 3.6265 
3-6758 
2.7636 
2.5232 
3-6766 
+ 4.3814 
7.2441 
1.5259 
3-6339 
3-6903 
+ 4.5299 
2.5546 
+ 6.0120 


MEAN PLACES OF STARS, 1915. 


+25 37 
+28 2 


+51 45 
-24 3 
+68 43 


o Argis, star. 8", 2a’'.4 
« Gem., comp. 8. 5, 6’’.6s. pr 





30.65 
32-57 


a an 


we fb Pp 





$. g 
8.6 


nf. 


Positions given for Sirius and Procyon are those of the centers of their orbits. Corrections given on page i 
stars. 


remain to be applied to reduce to the positions of 


, ee 


the 


[Eph rs] 




















MEAN PLACES OF STARS, 1915. 239 
WASHINGTON, JANUARY 04.732. 
Nae of Star. Magni. Right Ascension. yannual Annual 
h m 8 s ° ’ ” ad 
Argfis -T{/ 2.27 8 6 54.847 | + 1.8498 | -47 5 8.66 | —10.553 
Cancri (mean) . -T/ 471° 8 7 20.353 3.4445 | +17 54 18.16 | 10.702 
Bradley 1147 . | 5-741 8 8 53.844 7.6207 1 +76 1 4.57 | 10.696 
Puppis 5-Of 8 9 25.556 2.7580 | -15 31 53.12 10.727 
Cancri 3-8] 8 11 54.404 3-2557 | + 9 26 53.87 | 10.963 
Groombnidge 1119 7-01 8 13 47.916 | +60.558 | +88 53 22.50 | —11.032 
Lyncis . 4.4] 8 17 1.414 4.1209 | +43 27 42.48 | 11.383 
'Cancni 5-91 8 18 29.938 3-439: | +18 36 21.16 | 11.421 
Argiis 1.7] 8 20 46.247 1.2338 | -59 14 8.47 | 11.545 
Monocerotis 4.0] 8 21 24.869 | + 2.9996 | — 3 37 42.18 | 11.618 
Chamzleontis 4.3] 8 23 12.619 | — 1.7472 | -77 12 38.80 | —11.709 
' Urse Majoris 3-5] 8 23 12.908 | + 5.0122 | +61 © 12.47 | 11.839 
Groombridge 1450 6.0] 8 27 23.718 3-9092 | +38 18 31.60 | 12.200 
Canen . 5-5 | 8 27 47.760 3-4744 | +20 43 50.34 | 12.105 
Groombridge 1446 6.3 | 8 30 17.206 6.7448 | +73 55 41.20 | 12.340 
 Hydre - | 427 8 33 9.464 | + 3.1781 [+ 6 Oo 3.19 | —12.435 
' Hydre - | 4.5] 8 34 18.967 3.1383 [| + 3 38 26.23 | 12.513 
* Cancri - | 4.714 8 38 22.201 3-4769 | +21 46 29.82 12.818 
' Cancri - 14.27, 8 39 51.429 3-4138 | +18 28 2.70 | 13.115 
‘ Pyxidis - | 3.7] 8 40 10.562 2.4110 | —32 52 45.90 | 12.886 
¢ Cancri -T| 4.2] 8 41 33.460 | + 3.6379 | +29 4 17.68 | —13.040 
» Hydre -T/ 3.5] 8 42 16.581 3-1797 | + 6 43 53.13 | 13.085 
} Argds . -T!] 2.0] 8 42 21.198 1.6517 | —54 23 48.19 | 13.142 
?Cancri (mean) . -T1 5-5] 8 49 3.755 36680 | +30 54 7.52 | 13.503 
» Hydre - 13.3] 8 50 54.154 3-1744 | + 6 16 113.00 | 13.594 
t Urse Majoris - | 3-1] 8 53 23.714 | + 4.1227 [| +48 22 34.26 | 14.009 
i i - 14.347 8 53 50.424 3-2846 | +12 It 14.60 | 13.830 
Carine. -T1 5.17 8 54 53.563 1.4681 | -58 54 3.91 ; 13.874 
¢ Urse Majoris - 13-7] 8 57 49.777 | 4.1107 | +47 29 36.53 | 14.106 
 Urse Majoris -T!1 4.9] 9 2 56.001 5.3221 | +67 28 50.38 14.421 
« Cancri 51] 9 3 8.719 | + 3.2527 [| +11 O 39.25 | —14.380 
A Argtis 2.21 9 4 52.138 | + 2.2062 | -43 5 20.84, 14.479 
€ Octantis 5-41 9 9 14.21¥ | — 8.1212 | -85 19 28.08 | 14.691 
6 Hydre 3-81 9 9 56.613 | + 3.1236 | + 2 40 24.73 | 15.088 
6 Argds 1.8] 9 12 16.325 0.6699 | -69 22 1.19 | 14.819 
3 Cancri 6.6} 9 14 14.425 | + 3.3536 | +18 3 58.66 | —15.164 
t Argiis 2.2] 9 14 48.782 | 1.6040 | -58 55 5.45 | 15.054 
0 Lyncis 3-3] 9 15 52.878 3-6635 | +34 45 9.62 | 15.109 
0 Pyxidis 4-9) 9 17 43.581 2.6514 | -25 36 12.89 | 15.259 
a Hydre 2.21 9 23 24.653 2.9487 | — 8 17 22.41 | © 15.513 
kh Urse Majoris - | 3.81 9 24 50.659 | + 4.7652 | +63 26 3.55 | —15.600 
1 H. Draconis - [467 9 25 4.133 8.8008 | +81 42 12.85 15.664 
d Urse Majoris - | 4.6] 9 26 59.460 5.3602 | +70 12 17.40 | 15.671 
6 Urse Majoris . 13.3] 9 27 10.855 4.0304 | +52 3 55.70 | 16.295 
¢ Argds -+1 3.6] 9 27 20.963 2.3594 | -40 5 40.03 | 15.723 
Eleonis . . 5-1] 9 27 21.973 | + 3.2369 | +11 40 36.59 | —15.845 
10 Leonis Minoris . 4.6] 9 29 1.282 | + 3.685: | +36 46 32.30 | 15.872 
° mare age 5.2] 9 36 25.656 | — 1.6513 | -80 33 34.39 | —16.220 
Saber | seas « Hydra, triple; binary 3 s 6™.8, | 5! Carine, comp. 7.2, 5*f. 
Cancr?, triple: 7 a6 6™.3, 1’ o”’.2, with comp. 7™.8, 3 o? Urs. Maj. . binary 4™.9, 8, 1'’.3 
b comp. aren 8 Argds, comp. 5™, 2’ s y Argis, up. 3™.8, omc, o”.8 
t Cancri, star 6= Cancri, dup. 5".9, “4 "4 


{Eph 1 s) 








240 
Name of Star. Magni 
o Leonis . | 3.8 
6 Antliz . | 5.0 
€ Leonis . | 3.1 
v Urse Majoris . | 3.9 
v Argts .T] 3.2 
6 Sextantis . 6.0 
i Leonis. 4.1 
Groombnidge 1586 6.0 
19 Leonis Minoris . 5.2 
¢ Argiis 3.7 
ax Leonis. . . | 49 
yn Leonis. . . | 3.6 
a leonis. (Regulus) | 1.3 
A Hydre . . . | 3.8 
g Velorum 4.1 
32 Urse Majoris . | 5.7 
€ Leonis.. . | 3.6 
A Urse Majoris . | 3.5 
y Leonis pr. .T | 2.6 
i Urse Majoris . | 3.2 
30 H. Urse Majoris 4.9 
30 H. Camelopardalis 5.3 
a Hydre 4.1 
31 Leonis Minoris . 4.4 
a Antlize 4.4 
36 Urse Majoris 4.8 
9 H. Draconis 5.0 
p Leonis 3.8 
33 Sextantis . 6.4 
41 Leonis Minoris . 5.0 
@ Argtis . . | 3.0 
42 Leonis Minoris . . | 5.4 
7» Argtis . . . t | var. 
» Argds Tt} 2.8 
- | Leonis . | 5.3 
6? Chamezleontis -T| 4.6 
vy Hydrez . | 3.3 
46 Leonis Minoris . . 13.9 
54 Leonis , 1) 4.5 
1 Antlie . | 4.7 
Groombridge 1706 6.3 
a Crateris 4.2 
d Leonis 5.0 
f Urse Majoris 2.4 
a Urse Majoris 2.0 
7 Octantis 6.3 
X Leonis 4.7 
p* Leonis 7 


v Argis, comp. 6.0, 4” 9 8. f. 
y Leonis, comp. 3™.8, 3.78. f. 


MEAN PLACES OF STARS, 


WASHINGTON, JANUARY of.732. 








Right Ascension. 


ond 
OO OCOCODUWONO OUUOUUS 
rn intntn hf fb > Db GW 
awvsh SBSSSRFPRESSs 


i) 
o0°0 
ro] 
i 


ation ion Nil on Ton) 
o0o00o00 0 
i nn lo 
“J Ct mt tot 


alin! 
0 0 
od 
Qo 


20 
21 
22 
23 
25 
27 
28 


37 
38 
10 39 
10 4I 
10 4I 
10 43 
10 44 


10 44 
1O 45 
1o 48 
IO 5! 
IO 52 


10 53 
IO 55 
Io 56 
10 56 
Io 58 
IO 59 
II Oo 
II 2 


— mt 
000 


td ttt 
oO0o000 


8 
36.960 
24.734 

1.771 
57-45! 
58.688 
57-087 
55-921 
48.739 
29.029 
52.556 
43-375 
41.951 
50.825 
26.654 

9.860 


52.653 
57-954 
58.636 
17.315 
16.275 

1.440 
49.679 
58.735 
58.420 
15.630 
11.852 
54-385 
20.236 

4-733 
47.842 
55.223 

8.529 
45-592 

6.611 
47-473 
59.830 
25-774 
33-747 

0.813 
45-515 
11.477 
37-895 
10.282 
43-315 
29.677 
56.00% 
38.013 
34-123 


5 
| » Argds, var., irreg., 1™.6-6™.6 
m Argds, comp. 7, 2’’.2 n. f. 


{Eph 1s} 


Variation. 


Annual 


. 
+3.2050 
2.6731 
3.4110 
4.2921 
1.5008 
+3.0245 
34171 
5-4395 
3.6850 
2.1016 
+3-1722 
3-2727 
3-1982 
2.9247 
2.5129 
+4.3934 
3-3422 
3-6311 
3-3116 
3-5859 
+4.3620 
7.5850 
2.9005 
3-4791 
2.7424 
+3.8608 
5.1845 
3.1616 
3-519 
3.2671 
+2.1324 
3-3425 
2.3208 
2.5736 
3.1564 
+0. 5941 
2.9582 
3.3635 
3-2530 
2.7960 
+4.8888 
2.9206 
3-0992 
3.6407 
+3.7286 
—0.3564 
+3.0961 
+3.0613 










+10 16 46.82 —16. 
—27 22 47-43 | 164 
+24 9 58.02. 16 
+59 26 21.17 16.1 
—64 40 39.35 16! 
- 3 50 40.00 —16; 
+26 24 28.24 | 16.1 
473.17 3-77 | %W4 
+41 27 39.74 | Us 
-54 9 46.90) 17 
+ 8 27 9.09 | TF. 
+17 10 39.51 ° 174 
+12 22 59.05 | 17.1 
-II 56 0.44 vey 
—-41 42 1.69 , 17; 
+65 31 58.59 | —17! 
+23 50 28.88 174 
+43 20 21.76 = 174 
+20 16 18.99 | 18.1 
+41 55 38.82 | 18.4 
+65 59 48.46 | -15.1 
+82 59 30.46 ; Hy 
16 24 7.03 | 38: 
+37 8 35.19 18.3 
-30 38 5.93 a 
+56 25 0.55 | —18: 
+76 g 4.96 18. 
+ 9 44 39.87 , 154 
—~ 117 39.07, 13! 
+23 38 1.50, 18, 
-63 56 57.98 , -184 
+31 7 49.16 ” 
—59 14 14.78 | 18. 
—48 58 15.91 19. 
+10 59 42.68 19-4 
-80 5 30.67 | —18« 
-15 44 54.10 | 18. 
+34 40 24.43 | 19: 
#25 12 12.25, 19.1 
—36 40 50.23 | 19.3 
+78 13 33.02 | —10.1 
—17 50 45-95 | 19:! 
+4 4 26.68 | 19. 
+56 50 17.88 | 1 
+62 12 36.50 | 19 
—84 8 11.87 | —-19 
+ 7 47 45.22 ‘3 
+225 2.26 


| 82 Cham., star s™.5 pr. 33%, 256" 1, 
54 Leonis, comp. 6.3, 6”.48.f. 


MEAN PLACES OF STARS, 1915. 


WASHINGTON, JANUARY 04.732. 
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Annual 


‘Magni 


Name of Star. | tude, | Right Ascension. Variation. Declination. yannual 
h m 8 8 o ‘ on oe 

' Urse Majoris 3-29 11 4 53.468 | +3.385: [1 +44 57 35.81 | —19.502 
} Crateris 4.5] 11 7 28.530 2.9476 | —22 21 42.15 | 19.628 
i Leonis 2.6] 11 9 35.433 3-1952 | +20 59 22.42 | 19.703 
)Leonis. 3.4411 9 46.859 3-1505 | +15 53 39.62 | 19.651 
‘ Urse Majoris 3-7 | IL 13 53.502 3.2480 | +33 33 29.97 | 19.615 
| Crateris 3.8] 11 15 §.381 | +2.9974 | -14 19 6.26 | —19.467 
Fr Leonis 4.1] 11 16 45.270 3.0950 | + 6 29 43.50 | 19.702 
‘Centaur . . - | 4.3011 17 7.546 2.7260 1-54 1 30.24] 19.709 
i Leonis. . -T/ 40] 11 19 29.634 3.1286 | +10 59 51.30 | 19.817 
‘Leonis. . . | §.2 7, 11 23 33.984 3.0858 | + 3 19 28.29 | 19.809 
l Draconis . 4.1 | Il 26 22.439 | +3.5964 | +69 48 1.25 | —19.851 
; Hydre 3.7 | 11 28 49.112 2.9462 | -31 23.14.19 | 19.915 
\ Centaun 3.3 | Il 31 51.141 2.7502 | —62 32 58.03 | 19.921 
» Leonis 4.5 } Il 32 35.798 3.0716 | — O 21 15.61 | 19.863 
5 Chamzleontis 5-7 | 11 33 44.826 2.4529 | -75 25 33.58 | 19.937 
3 Draconis . 5-5 | 11 37 44.648 | +3.3731 | +67 12 55.43 | —19.916 
. Crateris ; . 14.9] 11 40 27.154 3.0376 | -17 52 41.26 | 20.014 
v Urse Majoris . - 1384) 11 41 34.089 3.1801 | +48 15 2.66 | 19.961 
3 Leonis (Denebola) | 2.2 | 11 44 43.528 3.0624 | +15 2 50.16 | 20.119 
8B Virginis . . - | 3.8] 11 46 16.060 3.1252 | + 2 14 37.73 | 20.284 
Groombridge 1830 6.5 | 11 48 5.075 | +3.4677 [| +38 19 43.70 | —25.802 
y Urse Majoris 2.5] If 49 22.014 3.1700 1 +54 10 2.51 | 20.020 
w Virginis 4.6} If 56 31.032 3.0742 | + 7 5 17.87 | 20.075 
o Virginis 4.2] 12 O 52.794 3.0570 | + 9 I2 17.97 | 20.013 
6 Centauri 2.9]12 3 56.796 3.0952 | —5O0 14 57.05 | 20.072 
&« Corvi 3-2] 12 § 45.044 |] +3.0812 | -—22 8 49.52 | —20.037 
4 H. Draconis 5-1} 12 8 13.957 2.8477 1 +78 5 18.74 | 20.013 
6 Crucis 3.1 | 12 10 37.713 3.1749 | —58 16 35.20 | 20.062 
6 Urse Majoris 3.4] 12 11 13.649 2.9848 | +57 30 17.54 | 20.016 
y Corvi . . . | 2.8) 12 11 25.941 3.0817 1-17. 4 11.83 | 20.004 
2 Canum Venaticorum. f| 5.8 [| 12 11 52.324 | +3.0160 | +41 7 59.40 | —20.065 
§ Chamzleontis 4.4 | 12 13 19.926 3-4477 | -78 50 24.94 | 19.995 
Bradley 1672 6.3 | 12 14 27.688 0.3615 | +88 10 15.98 19.947 

7 Virginis 4.0] 12 15 33-429 3.0693 | — O II 40.25 | 20.027 
a Crucis 1.6 } 12 21 51.556 3.3121 | -62 37 41.44 | 19.994 
a Crucis 21] Ja +0614] .... 46-—1.28] .... 
20 Comz . . . | 5.7] 12 25 ‘27.180 | +3.0183 | +21 22 0.10 | —19.958 
6 Corvi . . 1} 3.1 | 12 25 27.862 3-1012 [| -16 2 32.34 | 20.070 
y Crucis . . ->| 1.6 | 12 26 26.420 3-3035 | —56 38 13.90 | 20.173 
8 Canum Venaticorum. | 4.3 ] 12 29 42.626 2.8564 ]| +41 49 9.01 | 19.598 
«x Draconis . 3-9 | 12 29 51.770 | +2.5776 | +70 15 23.98 | —19.866 
B Corvi . . . | 2.8) 12 29 55.114 3-1454 | -22 55 36.53 | 19.936 
24 Comz seq. . -T] 5.2 | 12 30 52.010 3.0107 [| +18 50 41.21 | 19.851 
aMusce .. . . | 2.9 f 12 32 5.988 3.5415 | -68 40 2.42 | 19.878 
X Virginis 4.8 | 12 34 51.448 3.0937 | — 7 31 40.65 | 19.845 
y Centaur . . -T | 2.4] 12 36 49.362 | +3.2946 | -48 29 35.47 | —19.807 
y Virginis (mean) -1| 2.9] 12 37 21.210 3.0398 |- 0 59 0.07 | 19.776 
p Virginis - 1500 12 37 34.974 | +3.0372 1 +10 42 13.65 | —19.883 


t Leonis, comp. 6.8, 2”.6n. {. 
2 Can. Ven., star 8, 11” .6 8. pr. 
8 Corvi, star 9, 24.48. pr. 


3328r°—1915 


y Crucis, star 6™.6, 85’’ n. f. 
24 Come, star 6™.7, 30’’.6 pr. 
y Cent., dup., 39.1, 3@.1, 1/7.9 


16 [Eph rs) 


y Virginis, binary, 3".7, 37.7, 6’’.2, 
P= 338° 





| r 
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Name of Star. 





76 Urse Majoris 
f Crucis 
2 Octantis 
31 Come ; ; 
32 H. Camelop. seq. .T 
nm Centauri . 
2 Ursa Majoris (Alioth) 
6 Virginis ; 
a Canum Venat. seq. . + 
oO Musce ; 
é Virginis ; 
0 Virginis . ; .T 
43 Come 
20 Canum Venaticorum . 
y Hydre 
2 Centauri . , ; 
€! Urse Maj.. (Muzzar) ft 
€? Urse Majoris . , 
a Virginis (Spica) 
Groombridge 2001 
70 Virgimnis 
« Octantis 
€ Virginis . 
17 H. Canum Venaticorum 
e Centauri 
m Virginis 
t Bootis. 
7» Urse Majoris (Alkaid) 
89 Virginis . 
€ Centauri 
7 Bootis . , 
0 Apodis.. ; Tt 
rt Virginis , 
11 Bodtis 
8 Centauri 


x Hydre 

6 Centauri 

a Draconis . 
d Bodtis 

« Virginis 

4 Urse Minoris 
2 Virginis 
a Bootis 
A Bodtis 
6 Octantis 
X Virginis 
2 Libre 

6 Bodtis 


32 H. Cam., star 5™.8, ar’’.6n. pr. 
a Can. Ven., star 5™, 19’’.8s. pr. 


(A rcturus) 


MEAN PLACES OF STARS, 


WASHINGTON, JANUARY 04.7332. 


Magni 
tude. 





PREP rTPVNNgna 
OONN® QW OHO 


Py 
WwW & Oo 


4.7 


YY 
0 wW 


2.4 
4.0 
1.2 
6.1 


5.2 
5.6 
3:4 
5.0 
2.6 


5.2 
4-5 
19 
5.1 
3.1 
2.8 
var. 
4-3 
6.1 
0.9 
3°5 
2.3 
3.6 
4.8 
4-3 
5.0 
4.2 
0.2 
4-3 
4.1 
4.6 
6.3 
4.1 


6 Virginis, comp. 9, 7’’.1 1. pr. 


Right Ascension. 


12 
12 
12 
12 
I2 


12 
12 
12 
12 
12 


12 
13 
13 
13 
13 
13 
13 


13 
14 


15 
20 


51-390 
44.680 
55-22* 
33-559 
29.536 
43-435 
17.640 
19.267 

3-235 
24.108 
56.741 
32.829 
54-514 
44.057 
17.827 
48.741 
30.405 


4a +.0.959 


13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


20 
23 
24 
26 
30 
31 
34 
37 
43 
44 
45 
50 
50 
57 
57 
57 
57 
I 


COONN 


9 
11 


II 
13 
13 
14 
18 
22 


42.776 
57-867 
16.359 
56.42* 
21.625 

0.209 
29-567 

8.910 
13.369 
11.605 
14.978 
13.771 
38.254 

0.213 
19.165 
19.286 
48.819 


31.624 
40.478 

9:304 
31.390 
21.561 

9.611 
33-307 
47-030 

9-239 
9.28* 
30-430 
51.030 
18.243 


Annual 


Variation. 


$s 
+2.6314 
3.4823 
5-9557 
2.9240 
0.4388 


+3.3128 
2.6482 
3.0208 
2.8106 
4.0726 
+2.9865 
3.1032 
2.8025 
2.6956 
3-2555 
+3.3616 
2.4221 
3-1579 
1.5243 
+2.9340 
9.0822 
3-0$45 
2.6817 
3.7802 
+3.1452 
2.8508 
2.3680 
3.2541 
3.7256 
+2.8567 
5-7399 
3:0$13 
2.7215 
4.2058 
+3.4094 
3-5196 
1.6244 
2.7379 
+3.1968 
—0.2816 
+3.1424 
2.7355 
2.2831 
9.2466 
+3.2408 
3-2237 
+2 .0433 


—-12 
—I!I 
+52 


35.61 








—16.70 


6 Apodis, var. irreg., s™.5-6".6 


9 Urs. Maj., star Alcor 4®.0, f. 79*.2 
[Eph rs) 


222’ ‘n. 
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Name of Star. 


J Bodtis 

¢@ Virginis . 
5 Urse Minoris . 
P Bodtis 

y Bodtis 

7 Centauri. 
o Bodtis.. 
a Centaun . 
\3 Bodtis 

a Apodis 

ye Virginis . 
€ Bodtis 

9 Virginis . 
8 Libree 

a Libre 


Groombridge 2164 . 


f§ Urse Minoris . 
& Libre 
Piazzi 221 

B Lupi 

6 Labre 

fi Bodtis 

y Scorpii 

¥ Bodtis 

ce Boodtis 


€ Lupi 
zt Libre 


Y Trianguli Australis 


3 Serpentis 

6 Bodtis 

fB Libre 
y Urse Minoris . 
ft Bootis pr. 

t' Serpentis 

t Draconis. 
32 Libre t 

p Octantis . . 
£8 Coronz Borealis 
v' Bootis 

y Lupt(mean) 

y Libre 

a Coronz Borealis 


Groombridge 2283 . 


— 


— 


+ Coronz Borealis seg. + 


a Serpentis 
6 Serpentis 
« Serpentis 
# Serpentis 


¢ Virginis, comp. o, 4.58.1. 
¢ Bodtis, comp. s.1, a8 on. pr. 





4.0 


SS VPANMHH NUWRH 


AWN WHWOO VNNOM UNHQ AHUGADKD ONE AT WKOANN OW ON 


15 
15 
15 





OPH SANDE AEAUE UEENE AGEOY ARG 


| 8 Libre, var., 29.33, 4™.8-6™.z 


45 


49.280 
41.302 
10.035 
39.366 

6.229 
58.810 
48.941 
40. 501 
14.370 
34-732 
16.494 
57.024 
58.934 
10.380 
16.884 
56.467 

9-179 
12.434 
57-352 
25.691 
44.662 

5-502 
48.194 
34-9057 
20.10* 
10.234 
22.364 
57-253 
57-747 

4.567 
25.843 
51.290 
16.763 
50.763 

2.326 
27.596 
29.89* 
19.475 
52-571 
28.255 
46.151 

5-313 
10.632 

4.796 
15.876 
54-765 
10.949 


- Bodtis, star 6. 7, 108''s 


Annual 
Variation. 


8 
+ 2.7901 
+ 3.0889 
— 0.1627 
+ 2.5865 
2.4172 
+ 3.7969 
2.6131 
4-0§47 
2.2342 
7.2950 
+ 3.1586 
2.6203 
3.0312 
3-3132 
3-3138 
+ 1.§202 
— 0.2046 
+ 3.2505 
2.8297 
3-9131 
+ 3.2013 
2.2600 
3.5048 
2.5703 
+ 2.6347 
—19.5312 
+ 4.2917 
3-4142 
5-5527 
2.9800 
+ 2.4193 
+ 3.2248 
— 0.1157 
+ 2.2664 
2.7800 


+ 1.3334 
3-3787 
13.3303 
2.4738 
2.1552 
+ 3.9868 
3-3524 
2.5394 
2.2596 
2.9530 
+: 2.7685 
2.6995 
+ 3.1284 


Rio 





Declination. 





c 


ZA 


+19 36 30.67 


—- | 
+76 
+30 
+38 
+30 
—60 
+44 
—78 
-— § 
+27 
+ 2 
+59 
+74 
-II 
+14 
-— 8 
+40 
+27 
+25 
+87 
—68 
+ 5 
+33 
-— 9 
+72 
+37 
+15 


+59 
—16 
—84 
+29 
+41 


+27 
+36 
+ 6 
+15 
+18 
— 3 


50 

4 
44 
40 
47 


50.69 
26.15 
38.50 
46.56 


6.06 


6 50.05 


29 
46 
4! 
17 
25 
15 
38 
4! 


6.76 
14.81 

6.42 
21.29 
55.12 

1.72 
39.87 
21.05 
20.62 
10.25 

2.22 
21.14 
32-73 
56.32 
31.03 
54,64 
42.50 
58.37 
38.31 
34-94 
15.06 

0.14 
15.36 
52.65 
11.92 
11.12 
28.94 
34-32 
48.31 
15.31 

5.28 
53.12 
20.07 
55-46 
24.03 

0.25 
40.29 
32.38 
13-45 
11.83 
15.08 


243 


Annual 


Variation. 





—16.279 
16.230 
16.004 
15.887 
15.829 

—15-929 
15.726 
14.974 
15.640 
15-534 

—15.758 
15-275 
15.280 
15.088 
15.080 


14.704 
14.721 
14.652 
14.659 
14.666 

—14.409 
14.292 
14.278 
14.138 
14.136 


—13.873 
13.853 
13.764 
13.523 
13.485 

—13-533 
13.409 
12.815 
12.718 
12.785 


—12.671 
12.695 
12.569 
12.515 
12.364 

—12.288 
12.143 
12.227 
11.782 
11.449 

—II.390 


11.243 
—IT.151 


upi, binary 3™.7, 3™.9, 0.4 

Cor. Bor., comp. 6.0, 6’’.2 n. pr. 

«Centauri, dup., o™.3, 1™.7; companion s. pr. The position given is that of the center of gravity of the system. 
given on page ix remain to be applied to reduce to the position of a? Centauri. 

[Eph 15) 
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WASHINGTON, JANUARY 04.732. 








Magni 


Name of Star. tude. 


Right Ascension. | 





hm s 
12 H. Draconis 5.1 | 15 45 22.054 
é Serpentis . 3.81 15 46 34.648 
€ Urse Minoris . 14.3015 47 4.094 
B Trianguli Australis 3.01 15 47 38.490 
A Libre 5.1 | 15 48 23.796 
y Serpentis . 3.9] 15 52 31.567 
x Scorpii. 3.0115 53 42.394 
é Coronz Borealis 4.2115 54 4.044 
6 Scorpii 2.5115 55 18.247 
6 Draconis . . 14.1716 O 17.734 
B Scorpii Tt] 2.9] 16 0 29.473 
« Herculis -1) 5-3) 16 4 14.227 
Groombridge 2320 . | 5.4116 6 5.165 
¢ Herculis 4.3116 6 5.484 
6' Apodis 4.8] 16 7 36.008 
6 Ophiuchi . . |3.0]16 9 53-373 
o Corone Bor. seq. | 5.8] 16 11 29.697 
19 Urse Minoris . 15.5) 16 13 13.911 
y?Norme . . | 4.1 | 16 13 28.249 
€ Ophiuchi . - | 3.3116 13 49.326 
o Scorpil -T/ 3.1] 16 16 1.137 
vt Herculis - 13.94) 16 17 11.149 
y Herculis . 3.8116 18 10.185 
7” Urse Minoris 5.01 16 19 58.320 
y Apodis 3.9 | 16 20 22.413 
@ Herculis 4.5 | 16 21 29.321 
» Draconis . . ft] 2.9] 16 22 50.274 
a Scorpii . (Antares) ¢| 1.2 | 16 24 11.574 
8 Herculis . . . | 2.8116 26 33.876 
A Ophiuchi . - 7} 3.8 | 16 26 37.506 
A Draconis . 5.0116 28 8.583 
t Scorpii 2.9] 16 30 35.282 
o Herculis . 4.2 | 16 31 21.748 
€ Ophiuchi . 2.7116 32 28.593 
24 Scorpii 5.0 | 16 36 39.286 
© Herculis 3.0] 16 38 4.895 
a Trianguli Australis 1.9 | 16 39 39.107 
7 Herculis . 3.6 | 16 39 58.872 
Groombridge 2377 4.9 | 16 43 41.071 
€ Scorpii . 2.4116 44 39.268 
49 Herculis 6.4116 48 12.623 
é! Are ; 4.2 | 16 52 48.206 
« Ophiuchi . 3.41 16 53 38.638 
€ Urse Minoris 4.4] 16 54 37.997 
30 Ophiuchi . 5.0] 16 56 34.673 
€é Herculis . | 3.9] 16 57 2.216 
d Herculis . | 5-3] 16 58 27.992 
7 Ophiuchi . -| 2.6] 317 5 30.075 
B Scorpii, comp. s™.1, 13" ‘gn. f. o Scorpii, star &, 21” pr. 
« Herculis, star 6™.s5, 29 7,0. f. ” Draconis, comp. Bm, 5°'-48. f. 
~ Cor. Bor., comp. 6™.7, 4.65. pr. a Scorpii, comp. 7™, 3’’.2 pr. 





[Eph 15} 


Annual 


Variation. 


8 
+0.9072 
+2.9883 
—2.2036 
+5.2572 

3-4774 
+2.7697 
3-6238 
2.4823 
3-5423 
1.1217 
+3-4835 
2.7051 
0.1528 
1.8898 
8.8535 
+3.1415 
+2.2458 
—1.7483 
+4.4721 
3-1718 
+3.6416 
1.8031 
+2.6454 
—1.79°§ 
+9.1024 
+2.7618 
‘0.8078 
3-6741 
2.5774 
+3.0239 
—0.1297 
+3.7296 
1.9335 
3.3008 
3.4666 
+2.2614 
6.3235 
2.0558 
1.1373 
3.8797 
+2 .7302 
4.7712 
+2.8382 
6.2577 
+3.1629 
+2.2946 
2.2120 
+3.4375 
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4l 
37 





58.75 
23-35 
10.23 
50.15 


17.98 
13.02 
23-97 
50.38 
31.11 
24.98 
20.89 

2.01 
26.16 

1.45 
34-40 
24.81 
31.08 
53-18 
10.00 
23.18 
54.78 

7-03 

5-99 
30.41 
41.60 
22.83 
39-44 
26.44 

8.98 

7.41 
26.34 
41.87 
44.78 
42.54 
22.12 
23.62 
59.66 

0.48 
24.25 
57-46 
92-35 
22.86 
44.05 
45-47 

3-13 
26.13 


13.99 








A Ophiuchi, comp. 6, x”.2 nf. 
¢ Herculis, binary, 3.0, 67.0, 1”” 
y Oph., binary, 3®.2, 3™.7, 07.5 


n Sagittarii . 
Groombridge 2533 


36 Draconis 


6 Sagittarii . 
n Serpentis . 
¢ Sagittarii . 


« Herenlis, var irreg., 3”. 


camp. 6°, 4’”.6 


MEAN PLACES OF STARS, 


WASHINGTON, JANUARY 04.732. 


Magni 
tude. 





ate fe 
PHAHA GY Fw 
Rib 


GD obpho WN 


Y > 
CO 


YQ Py 
HONGO 


PAPAL EH PERE AASAGE POLY KS QHW 
OR WY HHO ROR WH DOONN ONHOO ABD 


3-4 
2.0 


Right Ascension. 


h 
17 
17 


17 


17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
18 
18 
18 
18 
18 


18 
18 
18 
18 
18 
18 
18 
18 


m 

6 

8 
10 
II 
12 
T5 
16 
17 
18 
21 


22 
23 
25 
27 
27 
28 
30 
32 
37 
37 


37 
39 
AI 
43 
43 


43 
51 
52 
53 
53 
54 
54 
54 
56 
59 


COOm BW MO O 


11 
13 
13 
15 
16 
18 


8 

3-734 
32.305 
46.261 
32.370 

5-139 
32.567 
47-257 
28.680 
13.862 
10.626 


17.802 
25.226 
16.107 
18.174 
50.090 
30.684 
59-290 
43.076 

3-939 
23.156 
26.848 
16.387 
38.363 

7.878 
26.806 
37-798 
59-469 

3.608 
15.179 
20.263 
20.790 
27.714 
37-932 
23.292 
40. 30* 

0.826 
20.778 

9.496 
19.161 
13.580 


0.43* 
40.769 
52.576 

0.119 
24.460 
33-142 
54.642 
31.792 


1-3".9, dup. | 8 Herculis, binary, comp. 8, 12” | 
8. pr. 


{Eph x s] 


Annual . 
Variation. 


8 
+ 4.2922 


0.1690 


2.7345 


2.4632 
2.0884 
+11.1623 
3.6818 
2.2430 
4.9809 
3.6609 
+ 2.9756 
5.4058 
4.6328 
2.4241 
4.0709 
+ 1.3542 
2.7838 
3-4329 
1.6935 
+ 5.8813 
— 0.3542 
+ 2.9629 
4.1947 
+ 2.3470 
— 1.0742 
+ 3.0072 
2.4207 
+ 1.0380 
— 2.6902 
+ 2.0570 
+ 3.3019 
2.3315 
1.3925 
+ 3.0049 
—19.4981 
+ 4.6699 
3-8520 
3.0316 
2.8433 
2.3394 
+35.7348 
3-5870 
4.0597 


1.8652 


0.3456 


+ 3.8406 
3.1028 
+ 3.9815 


1915. 


Declination. 


° 


? 


oe" 


43 7 42.20 


+65 
+14 
+24 
+36 
-80 
+32 
—55 
+ 4 
—60 
—49 
+26 
—37 
+52 
+12 
—15 
+46 
—64 
+68 
+ 4 
+27 
+72 
+ 2 
+26 
+56 
+76 
+37 
-— 9 
+29 
+51 
+ 2 
+86 
+ 2 
+ 9 
+28 


. -87 


—21 
—36 
+42 
+64 
— 2 
—34 


49 
29 
56 
54 
46 
54 
34 
27 

5 
12 
36 
48 
10 

2 


21 


37 
20 

3 
Al 
47 
36 

5 
46 
II 
44 

3 
53 
58 
1§ 
45 
15 
29 
56 
36 


B) 
25 
31 
33 
45 


39 
4 
47 


7 
22 


51 
55 
25 


9.16 
10.94 
19.33 
15.46 
58.79 
56.56 
34-77 

2.48 
53-66 


48.44 
52-45 
36.01 
26.42 
33-95 
49.93 
15.66 
45.12 

3.81 

4-97 
50.32 

7.10 
42.51 
10.86 
27.12 
18.38 
46.13 

8.48 
29.41 
40.07 
50.71 
22.89 
54-34 

5.30 
51.19 
54-79 
34-24 

5-91 

3-65 

0.20 
52-55 
55-37 
16.92 
47-25 

5-91 
55.00 
18.03 
32.56 


Mi 


245 


Annual 


ariation. 





—4.980 
4-446 
4.243 
4.365 
4.161 

—3-903 
3-793 
4-745 
3-660 
3-517 

3-275 
3.306 
3.110 
2.832 
2.832 


—2.737 
2.766 
2.441 
2.000 
2.055 

—1.651 
1.653 
1.612 
2.223 
1.715 

—I.§03 
0.695 
0.618 
0.347 
0.578 

—0.614 
0.502 
0.494 

—0.329 

+0.019 

—0.049 
0.168 

—1.021 

+0.377 
0.372 

+0.312 
0.757 
0.886 
1.135 
1.198 
+1.326 
0.786 
+1.497 


® Draconis, star 6™.1, 30°’.4 n. f. 
70 Ophiuchi, comp. om, 2’. 
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Name of Star. 





109 Herculis . 
a Telescopii 
X Draconis. 
A Sagittarii 
c Serpentis 
1 Aquilee 


€ Pavonis . 


a Lyre 
2 Aquile 
¢@ Sagittarii 


110 Herculis . 


6 Aquilze 


A Pavonis . 


f Lyre 
50 Draconis. 


o Draconis. 


o Sagittarii 


@ Serpentis pr. 


R Lyre 
y Lyre 
é Aquile 


4 Sagittarii 


€ Aquile 
A Aquile 


(Vega) 


a Corone Australis 


t Lyre 


wz Sagittarii 


A Urse Minoris . 


» Sagittarii 


6 Draconis. 


d Sagittarii 
6 Lyre 

@ Aquile 
« Cygni 


t Draconis. 


Oo Aquilz 


o Octantis . 


f Cygni 

t Cygni 

Bb Aquile 

h Sagittarii 
« Aquile 

0 Cygni 
54 Sagittarii 


B Sagitte . 


15 Cygni 


¥ Sagittarii 


y Aquile 


3 Lyre, var., 124.9, 3™.4-4™.1, star >™, 


46’ s.f 


e Draco., star 7™.6, 32’’.4 mn. pr. 


, 6hU 





Magni 
tude. 


| 


a ee 





FONNMA PARKS HPWH 
Om OC PPAON AO nNWN 


Right Ascension. 


m 
20 
20 
22 
22 
25 
30 
33 
34 
37 
40 
42 
42 
44 
46 
49 
49 
49 
51 
52 
55 


h 
18 
18 
18 
18 
18 


18 
18 


19 41 
19 41 
19 42 


s 

4-529 
40.265 
35-509 
43.506 
15.552 
34.890 

6.395 

3.632 
37-244 
20.767 

0.160 
39.865 
20.655 
56.489 

7-425 
56.954 
59.674 
59.617 
44.936 
45.811 
45.857 
12.248 
30.184 
44.284 
41.391 
16.137 
42.575 

3.27* 
19.768 
32.370 
39-736 
25.026 
49.604 

8.354 
11.809 
12.769 
31.66* 
17.588 
33.809 
56.251 
32-153 
19.180 

9.746 
51.289 
13.855 
12.705 


24.292 | 
13.113 ! 


Serpentis, star s™.4, 22’’.2 s. f. 
Lyra, var., 464.4, 47.0-48.7 


(Eph 5) 


Annual 


Variation. 


8 
+ 2.5559 
+ 4.4500 
— 1.0785 
+ 3.7027 
3-1215 
+ 3.2646 
7.0199 
2.0314 
3.2866 
3-7487 
+ 2.5803 
3.1829 
5-5661 
+ 2.2147 
— 1.9200 
+ 0.8881 
3-7201 
2.9822 
1.8260 
2.2435 
+ 2.7221 
3.8179 
2.7569 
3.1836 
4.0832 
+ 2.1412 
+ 3.5689 
—7T.$931 
+ 3.6802 
0.0223 
+ 3.5110 
2.0808 
2.8159 
+ 1.3879 
— 1.1356 


+ 3.0249 
95-7797 
2.4189 
1.5133 
2.9312 
+ 3.6531 
3-2288 
1.6089 
3-4387 
2.6939 
+ 2.1640 
3-S0T5 
+ 2.8520 


la 


+21 43 48.57 | 
-46 O 59.17 


+72 
—25 
— 2 
- 8 
+38 
- 9 
+20 
- 4 
—62 
+33 
+75 
+59 
—26 
+ 4 
+43 
+32 
+14 
+13 
- § 
—38 
+35 
—2I 
+89 
—25 
+67 


+37 
+II 
+53 
+73 
+ 2 
—89 
+27 
+51 
+7 
—- 7 
+50 
—16 
+17 
+37 


—19 
+10 


Sag., binary, 3*.4, 
Cygni, star s™.4, Say n.f. 


4! 
28 


18 


24 
30 

6 
58 
26 
12 
II 
56 
13 
46 
32 
II 

4 
13 

I 
29 
16 


8 


57 
24 


46.21 
11,22 
28.12 


15-77 
9.66 
14.11 
5-20 
44.82 
50.89 
22.95 
10.72 
47.96 
2.48 
3-03 
12.19 
31.68 





-—— —_— + - ——_ - —s. 


—_—=- 


.6,0°'.5 
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Name of Star Magni Right Ascension. | yAnnuay Annual 
h m s s ” 

i Cygni. ; -T] 3-0] 19 42 19.145 | +1.8760 + 8.699 
> Sagitte . . . | 381419 43 35.865 2.6748 8.773 
xr Aquilze (Altatr) | 0.9] 19 46 38.170 2.9271 9.372 
7 Aquile . . .T|var.[ 19 48 8.606 | +3.0568 9.104 
e Draconss . . -T| 4.0] 19 48 28.126 | -0.1876 9.164 
t Sagittarii . - | 4.2719 49 23.926 | +4.1432 + 9.254 
e Pavonis . . . | 4.1 | 19 50 46.736 6.9873 9.197 
3 Aquilke . . 13.9719 51 8.281 2.9468 8.863 
y Sagitte . . - | 3.7119 54 58.596 2.6673 9.665 
r Sagittari . . | 4.6] 19 57 26.021 3.6929 9.841 
r Aqule . . - | 5.6119 59 59.274 | +2.9308 +10.051 
9 Aquile . . . 13.4120 6 55.179 3.0960 10.548 
o Cygni seq. . -T| 4.0] 20 Io 57.352 | +1.8901 10.846 
¢ Cephe1 . T| 4.4] 20 11 46.465 | —1.9653 10.927 
4 Vulpeculz 5.4120 13 8.874 | +2.5673 10.990 
© Capricorni T| 3.8 | 20 13 20.385 | +3.3304 +11.024 
3 Capricorni . -T| 3.2 | 20 16 14.253 3.3734 11.233 
x Pavonis . . . | 2.1 | 20 18 55.811 4.7643 11.329 
y Cygni 2.3 | 20 19 10.642 2.1526 11.439 
v Capricorni T| 5.2 | 20 22 27.442 3-4363 11.671 
y Capricorni . -T| 5.0] 20 24 0.841 | 43.4246 +11.763 
1 Cygni. . . | 4.1 | 20 25 55.395 2.4516 11.916 
6 Cephei_. . 4.3 | 20 28 9.493 I.O117 12.057 
€ Delphini . | 4.0] 20 29 9.144 | +2.8664 12.119 
Groombridge 3241 . | 6.4 | 20 30 23.002 | -0.2387 12.211 
a Indi . . | 3-2 | 20 31 35.501 | +4.2208 +12.366 
6 Delphini . -T| 3-7 ] 20 33 33-826 2.8138 12.414 
v Capricorni - | 5.3 | 20 35 12.769 3-4181 12.555 
a Delphini . 3-9 | 20 35 41.414 2.7868 12.611 
8 Pavonis . ; . | 3.6] 20 37 18.797 5.4432 12.70% 
aCygm . (Deneb) | 1.3 | 20 38 32.029 | +2.0447 +12.784 
6 Delphini . ; . | 4.5 | 20 39 29.443 2.8008 12.801 
¢ Capricorni - | 4.3120 41 3.938 3-5566 12.808 
y Delphini seq -T| 4.5 ] 20 42 42.881 2.7832 12.870 
@ Cygni . | 2.6] 20 42 46.314 2.4275 13.396 
é Aquarii . 3-8 | 20 43 4.555 | +3-2493 +13 .060 
7 Cephei_.. 3.6 | 20 43 33.778 1.2245 13.942 
M Aquarii . 4.8 | 20 48 4.231 3.2378 13.379 
B Indi . 3.7 | 20 48 10.556 | +4.7115 13.416 
76 Draconis. 5-7 1 20 48 48.820 | 4.1574 13.491 
32 Vulpecule 5-2 | 20 50 56.225 | +2.5563 +13.607 
20 Draconis (Heis) 5-6 | 20 51 28.984 | 2.6283 13.613 
yCygni. 4.0 | 20 54 0.218 | +2.2356 13.781 
a Octantis . 5.2 | 20 54 27.658 7.3824 13.438 
y Microscopii 4.7] 20 56 4.887 3.6866 13.926 
@ Capricorni 4.2] 21 1 10.251 | +3.3754 +14.180 
& Cygni 3.9] 21 1 50.312 2.1813 14.296 
6: Cygni pr 56121 3 5.095 | +2.6853 +17.612 


x Cephei, comp. 8, 7’’.5 s. f. w Capricor., comp. 9™, 3°’.4s. f. 
ot Caprio a! Capricor. 4.6 pr. 24%, | p Capricor., comp. 7™.6, 2.88. — 
s Delphini, binary 4.1, s™.4, 0/7 S$ 
y Delphini, comp. s®.5, 11’’.2 pr. 


yO 


Aquike, var. 7418, 3. 7-44 
Draconis any 7.6, vin ‘n. 
‘Orn ster or 19°, 270° n., star | B Capricor., star 6".2 pr. 14%, 10'' s. 
1*, 96’’ s. 
[Eph 15] 
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Name of Star. 


61 Cygni seq. 

y Aquarii 

Bradley 2777 

3 Piscis Australis . 

€ Cygni ; 
tv Cygni . ; .T 
a Equulei 

o Cygni 

@ Microscopii 

a Cephei 

t Capricorni 

1 Pegasi 

y Pavonis 

€ Capricorni 


g Cygni ; ; .f 


ff Aquarii , ; 
ff Cephei.. . .t 
& Aquarii , ; 
74 Cygni 

y Capricorni . ; 
A Octantis . ; .T 
€ Pegasi 
11 Cephet 

0 Capricorni 

7? Cygni 

fe Capricorni 

y Gruis 
16 Pegasi. 
79 Draconis . 

é Indi 


20 Pegasi 
a Aquarii 
zt Aquarii 

20 Cephei 
a Gruis 
t Pegasi 
@ Pegasi 
x Pegasi 
€ Cephei 

24 Cephei 
@ Aquarii 
a Tucane 
v Octantis 
y Aquarii 

31 Pegasi 
3 Lacerte 
x Aquarii 
o Aquarii 


¢ Cygni, comp. 7, o’’.8 
& Cygni, star 6™.7 f. 10", 420” s. 


MEAN PLACES OF STARS, 


WASHINGTON, JANUARY 04.732. 


Magni 
tude. 





6.3 
4-5 
5-9 
5.6 
3-4 
3.8 
4.1 
4-3 
4.9 
2.6 
4.3 
4.2 


PP PPMP AHPHPHOP VA 


ANDO ONWOWw OALRPN OO NS 


> 
Ne 


| 8B Cephei, star 8, 13’’.3 s. pr. 


Right Ascension. 
h m s 

Aa + 1.553 
21 4 57-907 
21 7 13.487 
21 8 15.080 
21. 9 19.072 
21 Ir 23.848 
21 II 34.507 
21 14 4.592 
21 15 19.599 
21 16 33.153 
21 17 30.963 
21 18 9.316 
21 19 25.871 
21 21 49.032 
21 26 18.716 
21 27 5.123 
21 27 34.161 
21 33 13.698 
21 33 32.484 
21 35 23.022 
21 38 0.495 
21 40 0.661 
21 40 40.840 
21 42 21.070 
21 43 39.110 
21 48 39.795 
21 48 47.133 
21 49 11.625 
21 51 47.810 
21 56 51.886 
21 56 56.871 
22 I 25.131 
22 1 50.877 
22 2 25.475 
22 2 52.890 
22 3 3-194 
22005 54-752 
22 6 12.671 
22 7 54-209 
22 8 10.570 
22 12 20.960 
22 12 41.227 
22 15 43.98* 
22 17 15.987 
22 17 20.054 
22 20 12.924 
22 20 56.163 
22 26 9.036 


(Eph 15} 


Annual 
Variation. 


8 
+ 3.2700 
— 1.1414 
+ 3.5634 
2.5521 
+ 2.3940 
2.9992 
2.3548 
3.8447 
1.4349 
+ 3-3441 
2.7741 
5.0008 


3-4303 
2.2127 


_ + 3-1599 


0.7860 
3-1957 
2.4034 
3-3272 
+ 9.5345 
2.9461 
0.8881 
3.3141 
2.2145 
+ 3.2730 
3-6412 
2.7284 
0.7188 
4.6096 
+ 2.9222 
3.0820 
3-2425 
1.8227 
3°7937 
+ 2.7915 
3.0267 
2.6627 
2.0781 
1.1577 

+ 3.1672 
4.1348 
12.3687 
3-099! 
2-9530° 
+ 2.3556 
3.0638 
+ 3.1771 


1915. 
Declination. { Anol 
46 — 16.26 Lae 
—II 42 58.97 | +14-47 
+77 46 54.83 | 14-6 
-27 57 59-99 | 14-5 
+29 52 39.67 14.64 
+37 49 55-52 4 
+ 4 53 45.02 14 
+39 2 17.08 15.9 
-4I1 10 10.24 1§.09 
+62 13 30.51 55.31 
—I7 11 49.76 | +15-21 
+19 26 25.06 15-3] 
65 45 6.49 | 16. 
—22 46 48.36 15.44 
+46 9 55.50 15.84 
— § 56 44.59 | +15-73 
+70 II 14.66 15-74 
- 8 14 9.39 | 16.0 
+40 I 52.30 6 
-17 2 48.24 16.1 
-83 6 39.62 | +16.3 
+929 5.14 16 @ 
+70 55 11.41 “e 
—-16 30 48.75 16 
+48 54 57.23 16.64 
—13 57 9.12 | +1684 
-37 45 54.84 | 16.8 
+25 31 29.46 16.8 
+73 17 59.98 17 
-57 8 8.91 | 14-64 
+12 42 44.19 | 417-17 
— © 43 59.46 17 
—14 16 57.16 ry. 
+62 22 14.15 17. 
—47 22 24.06 17-38 
+24 55 46.17 | 417.51 
+ 5 46 45.54 | 17-6 
+32 45 38.64 17.00 
+57 46 55.24 | 17-70 
+71 55 20.20 | 17.73 
— 8 12 24.85 | +17.83 
-—60 41 0.76 17.85 
-86 24 3.31 18.08 
— I 48 57.39 | 18.08 
+11 46 35.35 18.07 
+51 48 10.39 | +17.98 
+ O 56 44.29 | 18.20 
—-II 6 47.60 | +18.36 
A Octantis, binary, s™.5, #.0, 3’’.2 2. | 
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Name of Star. fegnit Right Ascension, | Annual Declination, | Annual” 
h m s ° e oe oe 

a Lacerte . 3.8 | 22 27 47. 263 +2.4680 [| +49 50 42.51 | +18.458 
vw Aquarii . 5-3 | 22 30 2.730 3.2851 | —21 8 38.83 | 18.367 
‘6 B. Cephei 5-7 | 22 30 47.103 1.0648 | +75 47 17.92 | 18.546 
7 Aquarii . 4.1 | 22 30 59.337 3-0832 | — O 33 21.30 | 18.500. 
o Lacerte . 4.9 | 22 35 26.725 2.6889 | +38 36 27.07 | 18.685 
é Piscis Australis 4.2 | 22 35 57.401 | +3.3227 [| -27 29 14.91 | +18.702 
€ Pegasi . 3.6 | 22 37 13.343 2.9914 | +10 23 14.19 | 18.738 
& Octantis . 4.3 | 22 37 26.383 6.3226 | -81 49 39.87 | 18.761 
6 Gruis- 2.2 | 22 37 35.848 | 3.5960 | -47 19 46.45 | 18.737 
7 Pegasi 3.1 | 22 39 0.947 2.8092 | +29 46 34.51 18.770 
A Pegasi 4.1 | 22 42 26.109 | +2.8869 | +23 7 4.97 | +18.899 
é Gruis © 3-7 | 22 43 25.560 3-638 | —51 45 50.53 | 18.878 
t Aquarii . 4.2 | 22 45 5.599 3.1791 | -14 2 29.33 | 18.952 
# Pegasi 3.7 1 22 45 53-962 2.8932 1 +24 9 8.89 | 18.965 
t Cephei 3-7 | 22 46 39.052 2.1281 [| +65 45 11.17 | 18.902 
dX Aquarii . 3.8 | 22 48 10.851 +3.1309 [— 8 1 55.91 | +19.104 
p Indi 6.1 | 22 48 45.522 4.2154 | —70 31 41.31 19.138 
6 Aquarii . 3.5 1 22 50 8.435 3.1863 | —16 16 23.30 | 19.096 
a Pisc. Aust. (Fomathaut) 1.3 | 22 52 57.408 3.3209 | -30 4 23.03 | 19.023 
o Andromedz 3.6 | 22 58 0.406 2.7546 [| +41 52 8.08 | 19.307 
f Pegasi . ; 4 var.| 22 59 39.097 | +2.9052 | +27 37 17.25 | +19.490 
a Pegasi . (Markab) | 2.6] 23 0 31.530 2.9864 | +14 44 51.74] 19.335 
55 Pegasi. . - | 4.7123 2 43.301 30209 | + 8 57 0.14] 19.411 
¢ Aquarii . 3.8123 4 54.972 3.2020 | —21 38 2.67 | 19.510 
x Cephei 4-6] 23 5 11.435 | 1.8994 [ +74 55 40.18 | 19.443 
t Gruis 4.1} 23° 5 33.109 | +3.4071 | -45 42 26.60 | +19.452 
39 Pegasi 5.2123 7 26.665 3.0278 [| + 8 15 30.12 19.525 
5 Cassiopeiz (Heis) 5-6] 23 9 11.138 2.8787 1 +56 41 56.28 | 19.853 
¢ Aquarii . , 4.4123 9 55.235 3-1072 | — 6 30 26.81 | 19.374 
¢ Aquarii . 4-5 | 23 11 26.377 | 3.1448 | - 9 33 3-17 | 19.592 
y Tucanz . 4.1 | 23 12 28.514 | +3.5195 | -58 42 8.12 | 419.676 
y Piscium . 3.8 | 23 12 45.512 3.1094 | + 2 49 3.66] 19.642 
y Sculptoris 4.5 | 23 14 14.195 3.2449 | —32 59 43.05 | 19.581 
0 Cephei 4-9] 23 15 7.766 2.4517 | +67 38 46.70 | 19.680 
tT Pegasi 4.6 | 23 16 25.654 2.9658 | +23 16 29.52 | 19.673 
6 Aquarii . 4.2 | 23 18 30.455 | +3.1530 | —20 33 53.33 | +19.628 
4 Cassiopeize §.2 123 21 3.291 2.6504 | +61 48 57.70 | 19.747 
v Pegasi . 4.6 | 23 21 8.086 2.9906 | +22 56 9.35 | 19.788 
« Piscilum . 4.9 | 23 22 34.509 3.0752 | + O 47 24.69 | 19.686 
6 Piscium . 4.4 | 23 23 39.334 | 3.0420 | + 5 54 43.24 | 19.753 
70 Pegasi.. 4.7 | 23 24 51.274 | +3.0321 | +12 17 29.41 | +19.846 
39 H. Cephei 5-6 | 23 27 44.653 | -0.2579 | +86 50 19.16 | 19.867 
8 Sculptoris 4.5 | 23 28 25.007 | +3.2247 | —38 17 19.13 | 19.861 
72 Pegasi (mean) . 5.2 | 23 29 43.986 2.97099 | +30 5I 22.14 | 19.862 
X Andromedz 4.0 | 23 33 23.972 2.9282 | +45 59 51.23 | 19.491 
t Andromedz 4.3 | 23 33 57-797 | +2.9348 | +42 47 50.73 | +19.916 
t Piscium . 4.3 | 23 35 34.656 | 3.0844 1+ 5 9 55.78 | 19.496 
y Cephei . 13-4123 35 50.979 | +2.4387 | +77 9 28.64 | +20.092 

ev irreg.. 3 a sae \¥ Aauscii star os 49’ "4. Br. | 72 Pegasi, 6.0, 67.0, 0” .4 
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Name of Star. Magni 
« Andromedze 4.3 
oe? Aquarii 4.6 
a Aquarii 5-3 
* Andromedz 5.1 
41 H. Cephei. 5.0 
6 Sculptoris. 4.6 
y' Octantis 5.1 
¢ Pegasi 5.2 
p Cassiopeiz 4.8 
Groombridge 4163 6.6 
@ Piscium 4.0 
é Tucane 4.7 
30 Piscium 4.7 
2 Ceti 4.6 
43 H. Cephei. , 4.5 
a Urse Minoris (Polaris) 2.1 
Groombridge 750 6.7 
Groombridge 944 6.4 
51 H. Cephei. 5.3 
Groombridge 1119 7.0 
1 H. Draconis 4.6 
30 H. Camelopardalis 5.3 
Bradley 1672 6.3 
Groombridge 2283 7.2 
é Urse Minoris 4.4 
6 Ursze Minoris 4.4 
A Urse Minoris 6.6 
76 Draconis . 5-7 
39 H. Cephei. 5.6 


4 Octantis (G.) 
31 Mense (G.) 

7 Octantis GC. ) 

€ Octantis 

7 Octantis 


z Octantis 
6 Octantis 
X Octantis 
o Octantis 
vw Octantis 


SOUTHERN CIRCUMPOLARS. 


Right Ascension. 


h 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 


Oo ONMNA HO 


10 
12 
15 
16 
17 
19 
20 
23 


I 


5 
7 
9 
10 
12 


14 
18 
19 
22 


m s 

36 13.039 
38 18.918 
39 47.668 
41 49.039 
43 50.271 
44 29.985 
47 9-199 
48 9.684 
59 7-747 
50 40.703 
54 56.738 
55 30.465 
57 36.059 
59 23.188 


56 54.030 
29 15.60* 
9 27.362 
34 35-250 
1 5.64* 
13 47.916 
25 4-133 
20 49.679 
14 27.688 
4 20.10* 


54 37-997 
59 40.30* 
5 3.27% 
48 48.820 


27 44.653 


42 9.88* 
46 38.12* 
17 0.79% 
Q 14.21* 
59 56.00% 


45 55.22* 
13 9.28* 
5 0.43* 
24 31.66* 
15 43.98* 
[Eph 15) 


Annual 
Variation. 





+ 3.0795 
3-1392 
3.0772 

+ 3.0752 


+ 7.6192 
28.5356 
17.5817 
18.7618 
29.2318 

+60.5580 

8.8008 
7.5850 

+ 0.3615 

—19.5312 

— 6.2577 
19.4981 
71-5931 

4.1574 

— 0.2579 


— 3-7794 
11.6858 
20.2238 

8.1212 
— 0.3564 
+ 5.9557 

9.2466 

35-7348 
95-7797 
+12.3687 


1915. 


Declination. 


+43 
-18 
+45 
+67 
—28 
—82 
+18 


+88 
+81 
+82 
+88 
+87 


+82 
+86 
+89 
+82 
+86 


-8 5 
-§8 4 
—86 
—§8 5 
—8 4 
-—§8 4 
—§8 3 
—87 
—86 


II 


49 
33 
19 


39 
16 
39 
13 
24 





55-85 
53-64 

3-92 

2.61 
28.43 
53-44 
35-42 
14.18 
34.05 
59-09 
11.22 
33-28 


6.45 

6.49 
51.71 
25.87 

5-45 
22.50 
12.85 
30.46 
15.98 
38.31 
44.05 
51.19 
51.13 

2.89 
19.16 


57-70 
49-43 
93-55 
28.08 
11.87 


43.10 
47-50 
52-55 
43.28 

3-31 


47-31 
53-55 | 


ee) a ee eS 


+19.91! 
19.89; 
19.96% 
19-97; 
19.98 

+1956 
20.00 
19.95 
20.023 
20.024 

+19-95 
20.03 
20. 





+18.114 
+ 1.255 
— 6.604 

14-69! 

19.366 
—19.621 
—16.571 
+ 0.312 


+18. St 
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APPARENT PLACES OF CIRCUMPOLAR STARS 


FOR THE UPPER TRANSIT AT WASHINGTON. 





& Urae Minoris. | qroombridge 750. | Groombridge 944. 


Glee ny Mag. 6.7 Mag. 6.4 


Right | Decli- |} Mean | Right | Decli- ] Mean| Right | Decli- 
Ascen | nation | Solar | Ascen- | nation | Solar | Ascen- | nation 
sion. | North. | Date.| sion. | North. | Date.| sion. | North. 








e a e ’ 


hm 
1 28 +88 sri jan.| 4 9/+85 20] Jan.| 5 3414859 
3 8 ee s oP 
74-39 | 32-38] 0.4 | 41.25] 11.77] 0.5 | 53.58] 38.68 
73-39 | 32-55] 1-4] 41.17 | 12.10] 1.5 | 53.60] 39.02 
72.33 | 32-72] 2.4| 41.07 | 12.42] 2.5 | 53.59! 39.38 
71.19 | 32-88] 3.4 | 40.94 | 12.74] 3-4 | 53-58 | 39-74 


70.02 | 33.01] 4.4| 40.80 | 13.06] 4.4] 53-55 | 40.09 
68.84 | 33-11] 5-4 | 40.65 | 13.35] 5-4] 53-49 | 40.44 
67.70 | 33-18] 6.4] 40.48 | 13.61] 6.4 | 53.43 | 40.76 
66.62 | 33-231 7-4} 40.32] 13.85] 7.41 53.35 | 41.06 


65.63 | 33-28] 8.4 | 40.16] 14.079 8.4 | 53.29 | 41.32 
64.71 | 33-33] 9-4 | 40.03 | 14.28] 9.4 | 53.24 | 41.57 
10.3 | 63.84 | 33-39 | 10.4 | 39-92 | 14.49 | 10.4 | 53.19 | 41.83 
11.3 | 62.98 | 33.47 F 11.4 | 39.82 | 14.71 ] 11.4 | 53.16 | 42.08 











0.2 
i.2 


47-91 | 32.36 
47-67 | 32-39 





2.2 | 47-42 | 32-44 
3-2 | 47-16 | 32.50 
4-2 | 46.87 | 32.56 
5-2 | 46.56 | 32.60 


12.3 | 62.08 | 33.57 | 12.4 | 39-70 | 14.95] 12.4 | §3.14 | 42.36 
13.3 | Ox.11 | 33.68] 13.4 | 39.58 | 15.23 1 13.4 | 53.11 | 42.66 
14-2 | 60.06 | 33.78 | 14.4 | 39-44 | 15-49 [14-4 | 53-07 | 42.98 
1§.2 | 58.93 | 33-88]}.15.4 | 39.28 | 15.77 *5-4 | $3.07 43-32 


16.2 | 57-73 | 33-95 | 16.4 | 39.11 | 16.04 16.4! 52.94 43-66 
17.2 | §6.51 | 33-991 17-4 | 38.92 | 16.301 17.4 | 52.84 | 43.99 
18.2 | 55.30 | 34.00] 18.3 | 38.71 | 16.54 18.4 | 52.72 44.31 
19.2! §4.12 | 33.99 | 19.3 | 38.49 | 16.75 1 19.4 | 52.60 | 44.60 


6.2 
{2 
8.2 
9.2 


49.23 | 32.61 
45-90 | 32.60 
45-58 | 32.55 
45-28 















10.2 20.2 | 53.01 | 33.96 | 20.3 | 38.28 | 16.93 | 20.4 | 52.46 | 44.87 
21.2 21.2 | §1.97 | 33-92 | 21.3 | 38.07 | 17.10] 21.4 | §2.34 | 45.12 
22.2 22.2 | 50.98 | 33.88 | 22.3 | 37-88 | 17.25 | 22.4 | §2.20 | 45.35 
23.2 23.2 | 50.02 | 33.84 | 23.3 | 37-69 | 17.40 1 23.4 | 52.08 | 45.58 
24.2 24.2 | 49.08 | 33.81 | 24.3 | 37-51 | 17-55] 24-4 | 51.96 | 45.80 
25.2 25.2 | 48.15 | 33-79 | 25-3 | 37-33 | 7-71] 25-4 | 51-86 | 46.03 
26.2 26.2 | 47.21 | 33-78] 26.3 | 37.16 | 17.88 J 26.4 | 51.76 | 46.27 
27.2 27.2 | 46.22 | 33.78] 27.3 | 36.98 | 18.05 | 27.4 | 51.65 | 46.52 
28.2 28.2 | 45.18 | 33.77 | 28,3 | 36.79 | 18.25 | 28.4 | 51.54 | 46.79 
29.2 29.2 | 44.09 | 33-76] 29.3 | 36.59 | 18.45 | 29.4 | 51.42 | 47.06 


30.2 | 42.94 | 33-74] 30.3 | 36.38 | 18.65 | 30.4 | 51.28 | 47.34 
31.2 | 41.75 | 33-70] 32.3 | 36.14 | 18.84] 31.4 | 51.13 | 47.63 


50.24 +50.23 12.30 +12.26 11.86 +21.81 

18 ag™ 15".60 | 4" o™ 27°.3627 5" 34™ 35%.250 

+88° 51’ 6’’.49 +85° 19’ 51/71 +85° 9’ 25.87 
[Eph 15] 


1368 +13.65 
& 56" — 54°.030 
+85° 4’ 6'".45 


51 H. Cephei. 
Mag. 5.3 


Mean | Right | Decli- 
Solar | Ascen- | nation 
Date.| sion. | North. 








hm ° ¢ 
Jan.| 7 1 |+87 11 
s Lad 
0.5 | 41.08| 9.11 
1.5 | 41.28] 9.43 
2.5| 41.47] 9.78 
3-§ | 41.62 | 10.14 


4-5 | 41-74 | 10.49 
5-5 | 41.83 | 10.85 
6.5 | 41.88 | 11.19 


.79-§| 41.92 | 11.52 


8.5 | 41.94] 11.80 
9-5 | 41.98 | 12.07 
10.5 | 42.04 | 12.33 
II.§ | 42.13 | 12.60 


12.5 | 42.23 | 12.88 
13.5 | 42.34 | 13.18 
14.5 | 42.44| 13.50 
15.5 | 42.52 | 13.85 


16.5 | 42.56 | 14.22 
17-5 | 42-57 | 14-59 
18.5 | 42.54 | 14.94 
19.5 | 42.48 | 15.27 


20.5 | 42.40 | 15.59 
21.5 | 42.31 | 15.88 
22.5 | 42.22 | 16.17 
23-5 | 42.14| 16.44 


24.5 | 42.07 | 16.7% 
25.4| 42.01 | 16.98 
26.4 | 41.97 | 17-27 
27-4 | 41.92 | 17-57 


28.4 41.87 | 17.87 
29.4| 41.82] 18.20 


30.4 | 41.74 | 18.53 
31.4 | 41.64 | 18.88 


20.38  +20.35 
7h 7 5°.64 
+87° 11’ 5" .45 




















252 FEBRUARY, 1915. 
APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 
43H. Cephei. | % U7ee Minvris. | Groombridge 750. | Groombridge 944. 51 H. Cephei 
Mag. 4.5 ag. a Mag. 6.7 Mag. 6.4 Mag. 5.3 

Mean | Right | Decli- | Mean} Right | Decli- ]Mean/| Right | Decli- ] Mean! Right | Decli- | Mean | De 
Solar | Ascen- | nation | Solar | Ascen-| nation ] Solar | Ascen- | nation | Solar | Ascen- | nation | Solar “mad 
Date.| sion. | North. | Date. North. | Date.| sion. | North. | Date.| sion. | Nortk. | Date. No 
hm eo hm es hm e hm e ; « 
Feb. | 0 56 +85 48] Feb.| 1 28 }+88 51] Feb.| 4 9 |+85 20] Feb.| 5 34 +85 9] Feb. y 
8 ” 8 ve 8 -” 8 oF n 
0.2 | 42.07 | 31.60] 0.2 | 41.75 | 33.70 36.14 | 18.84] 0.4] 51.13 | 47-63] 0.4 18 
1.2 | 41.76 | 31.48] 1.2 | 40.561 33.64 35-88 | 19.01] 1.4] 50.96] 47.90] 1-4 19, 
2.2 | 41.47 | 31.34] 2-2 | 39-40 | 33-54 35-63 | 19.14] 2.4] 50.77] 48.15] 2.4 19. 
3-2 | 41.20 | 31.57] 3.2 | 38.31 | 33-42 35-38 | 19.26] 3.4 | 50.57 | 48.371 3-4 19. 
4.2 | 40.95 | 30.99] 4.2 | 37.30 | 33.30 35-13 | 19-35] 4-4] 50.38 | 48.56] 4.4 se) 
§.2 | 40.72 | 30.82 | 5.2 | 36.38 | 33.17 34.89 | 19.42] 5.4] 50.20| 48.73] 5-4 20, 
6.2 | 40.51 | 30.65} 6.2 | 35.54] 33.04 34-68 | 19.49] 6.4] 50.03 | 48.88] 6.4 20, 
7-2 | 40.32 | 30.51] 7-2 | 34-73 | 32-93 34-48 | 19.56] 7.4 | 49-87 | 49.04] 7-4 20. 
8.2 | 40.12 | 30.38] 8.2 | 33.91 | 32.84 34.29} 19.64] 8.3 | 49.72 | 49.21] 3.4 21 
9.2 | 39-90 | 30.27 | 9-2 | 33-06 | 32.76 34-10| 19.75] 9-3 | 49-59 | 49-40] 9.4 21, 
10.2 | 39.67 | 30.15 J 10.2 | 32.13 | 32.69 33-89 | 19.87 | 10.3 | 49.44 | 49.60 | 10.4 31. 
11.1 | 39.41 | 30.03 | 11.2 | 32.12 | 32.61 33-66 | 20.00] 11.3 | 49.27 | 49.83 J 11.4 21. 
12.1 | 39.14 | 29.89 | 12.2 | 30.04 | 32.51 33-42 | 20.13 | 12.3 | 49.09 | 50.06 J 12.4 22. 
13.1 | 38.87 | 29.72 | 13.2 | 28.96 | 32.39 33-16 | 20.25 | 13.3 | 48.89 | 50.28 | 13.4 22. 
14.1 | 38.60 | 29.52 | 14.2 | 27.87 | 32.25 32.88 | 20.34 | 14.3 | 48.67 | 50.49} 14.4 22. 
15.1 | 38.35 | 29.31 | 15.2 | 26.82 | 32.08 32.60 | 20.40] 15.3 | 48.44 | 50.681 15.4 23. 
16.1 | 38.12 | 29.07 | 16.2 | 25.84 | 31.88 32-33 | 20.43 | 16.3 | 48.21 | 50.84 | 16.4 23. 
17.1 | 37-90 | 28.82 | 17.2 | 24.93 | 31.67 32.05 | 20.45 1 17.3 | 47-97 | 50-07 117-4 | 38.24 | 23. 
18.1 | 37-71 | 28.58 | 18.2 | 24.10 | 31.46 31-79 | 20.44 | 18.3 | 47.73 | 51.08] 18.4 | 37-93 | 23- 
19.3 | 37-53 | 28.34] 19.1 | 23.33 | 31-26 31-55 | 20.43 1 19.3 147-51 | 52.18] 19.4 | 37.62 | 33- 
20.1 | 37.36 | 28.12 | 20.1 | 22.59 | 31.06 31.32 | 20.42 | 20.3 |] 47.30 | 51.28 | 20.4 | 37.33 | 24- 
21.1 | 37.20 | 27.89 J az.z | 21.88 | 30.87 31.09 | 20.41 | 21.3 | 47.09 | 51.37 | 21-4 | 37-05 | 24. 
22.1 | 37.03 | 27.68 | 22.1 | 2x.15 | 30.69 30.86 | 20.41 | 22.3 | 46.89 | 51.47 | 22.4 | 36.78 | 24. 
23-1 | 36.86 | 27.47 | 23.1 | 20.41 | 30.52 30.64 | 20.42 | 23.3 | 46.70 | 51.58 | 23.4 | 36.53 | 24- 
24.1 | 36.67 | 27.28 | 24.1 | 19.64 | 30.36 30.41 | 20.45 | 24.3 | 46.51 | 51.70] 24.4 | 36.28 | 24- 
25.1 | 36.48 | 27.08 | 25.1 | 18.82 | 30.19 30.18 | 20.48 1 25.3 | 46.32 | 51.841 25.4 | 36.02 | 25. 
26.1 | 36.27 | 26.87 | 26.1 | 17.96 | 30.01 29.93 | 20.51 | 26.3 | 46.10 | 51.98 | 26.4 | 35.75 | 25- 
27.1 | 36.05 | 26.64 | 27.1 | 17.06 | 29.82 29.67 | 20.53 | 27.3 | 45-87 | 52-13 | 27-4 | 35-45 | 25: 
28.1 | 35.84 | 26.39 | 28.1 | 16.15 | 29.61 29.39 | 20.55 | 28.3 | 45.63 | 52.26 § 28.4 | 35.13 | 25-! 
29.1 | 35-64 | 26.12 } 29.2 | 15.28 | 29.38 29.11 | 20.53 | 29.3 | 45-37 | 52-37 | 29-4 | 34-77 | 26: 
30.1 | 35-46 | 25.83 J 30.1 | 14.46 | 29.12 28.82 | 20.49 | 30.3 | 45-11 | 52.46 | 30.3 | 34.39 | 26. 
31.1 | 35-32 | 25.52 | 31-1 | 13-73 | 28.85 28.55 | 20.42 | 31.3 | 44.85 | 52.51 | 32-3 | 33-99 | 26:: 
13.68  +13.04 50.21 +50.20 12.31 +12.27 11.86 +11.82 20.40 +20.3; 
o? 56" 549.030] 12 29™ 15°.60 4" o™ = 27°.3629 5" 34™ 35%.2507 75 x™ = 5°.61 
485° 48’ 6.45 1488° 51’ 6.49 [485° 19’ 52/71 F 485° 9% 25/787 F+87° 11° 5-4! 
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APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


48 H. Cephei. | ~ “(Polis Groombridge 750. | Groombridge 944.| 51 H. Cephei. 
Mag. 4.5 ag. 2.1 Mag. 6.7 Mag. 6.4 





Decili- | Mean | Right | Decli- | Mean/ Right | Decli- | Mean} Right | Decli- ]Mean| Right | Decli- 
nation § Solar | Ascen- | nation | Solar | Ascen- | nation | Solar | Ascen- | nation | Solar | Ascer- | nation 























North. | Date.| sion. | North. | Date.| sion. | Nortk.| Date.| sion. | North. | Date.| sion. | North. 
nd and hm and hm ° ¢ hm and 
+85 48] Mar. B8 sri Mar.| 4 9 }+85 20] Mar.| 5 34}+85 of Mar.| 7 1 [+87 11 
ee oe 8 on 8 rd 3 vm 
26.39] 0.1 29.61] 0.2 | 29.39 | 20.55] 0.3 | 45-63 | 52.26] 0.4 | 35.13} 25.92 
26.12] 1.1 29.38] 1.2 / 29.11 | 20.53] 1.3 | 45-37] 52-371 1-41 34-77] 26.15 
25.83] 2.1 29.12] 2.2 | 28.82 | 20.49] 2.3] 45.11 | 52.46] 2.3 | 34.39 | 26.36 
25.52] 3.1 28.85] 3.2 | 28.55 | 20.42] 3.3 | 44.85 | 52.51] 3-3 | 33-99] 26.54 
25.22] 4.1 28.57] 4.2 | 28.29 | 20.32] 4.3 | 44.60] 52.541 4.3 | 33.59 | 26.68 
24.931 5.1 28.30] 5.2 | 28.06 | 20.21] 5.3 | 44.35] 52-55] 5-3 | 33-22 | 26.81 
24.66] 6.1 28.04] 6.2] 27.85] 20.11] 6.3 | 44.13 | 52.55] 6.3 | 32.86] 26.92 
24.41 7.1 27.80] 7.2 | 27.64| 20.01] 7.3 | 43-93 | 52.56 7-3 32.53 | 27.03 
24.17] 8.1 27.58] 8.2] 27.44| 19.94] 8.3 | 43.73 | 52-58] 8.3 | 32.23 | 27.15 
23-904] 9.1 27.38] 9.2 | 27.24] 19.89 f 9.3 | 43-53 | 52-63] 9-3 | 33-92 | 27.29 
23.71 | 10.1 27.17] 10.2 | 27.02 | 19.85 J 10.3 | 43.32 | 52.70] 10.3 | 31-62 | 27.45 
23-47 | 11.1 26.95] 11.2 | 26.78 | 19.81 | 11.3 | 43.09 | 52.76] 11.3 | 31.30] 27.62 


26.71 | 12.2 | 26.52 | 19.76] 12.3 | 42.85 | 52.83 | 12.3 | 30.94 | 27.80 
26.45 | 13.2 | 26.25 | 19.70 § 13.3 | 42.59 | 52-89 | 13.3 | 30-55 | 27.98 
26.16] 14.2 | 25.99 | 19.60f 14.3 | 42.32 | §2.92 1 14.3 | 30.13 | 28.14 
25.859 15.2 | 25.72 | 19.48] 15.3 | 42.05 | 52.93 | 15.3 | 29.69 | 28.27 


2.1] 34.24 | 23.209 12.1 
3-1 | 34-09 | 22.91 | 13.1 
4.1 | 33.95 | 22.60] 14.1 
§-1 | 33-84 | 22.27] 15.1 


25.53 | 16.2 | 25.46| 19.33 | 16.3 | 41.78 | 52.91 | 16.3 | 29.24 | 28.38 
25.21] 17.2 | 25.22 | 19.17] 17.2 | 41.51 | 52.87] 17.3 | 28.79 | 28.46 
24.89 | 18.2 | 24.99 | 19.00] 18.2 | 41.26 | 52.81 | 18.3 | 28.35 | 28.53 
24.58] 19.2 | 24.77 | 18.82 | 19.2 | 41.02 | 52.73 | 19.3 | 27-92 | 28.58 


6.1 | 33-75 | 21.93 | 16.1 
7-31 33.68 | 21.599 17.1 
8.1 | 33-63 | 21.26] 18.1 


9.0! 33.59 | 20.94] 19.1 





10.0 | 33.56 | 20.63 f 20.1] 4.86 | 24.28 | 20.2 | 24.57 | 18.65 ] 20.2 | 40.78 | 52.67 § 20.3 | 27.52 | 28.63 
11.0] 33.53 | 20.34] 21.1 | 4.60| 24.00] 21.2 | 24.38 | 18.49 [ 21.2 | 40.56 | 52.60] 21.3 | 27.13 | 28.67 
12.01 33.49 | 20.06] 22.1 | 4.33 | 23-73 | 22.2 | 24.19 | 18.33 ] 22.2 | 40.34 | 52.55 | 22.3 | 26.76| 28.72 
13.0] 33.45 | 19.791 23.1 | 4.05 | 23.46] 23.2 | 24.00] 18.19 J 23.2 | 40.13 | 52.49 | 23.3 | 26.40] 28.78 


14.0 | 33-40 | 19.52924.1 | 3.73 | 23.20] 24.2 | 23.80] 18.06] 24.2 | 39.92 | 52.46] 24.3 | 26.03 | 28.86 
35.0] 33.34] 19.259 25.1] 3.37 | 22.94] 25.2 | 23.60] 17.93 | 25.2 | 39.71 | 52.44] 25.3 | 25.67 | 28.94 
26.0) 33.28 | 18.971 26.1 | 2.97 | 22.67 | 26.2 | 23.39 | 17.80} 26.2 | 39.48 | 52.41 | 26.3 | 25.29 | 29.03 
27.0 | 33.20 | 18.67] 27.0] 2.56] 22.38] 27.2 | 23.17 | 17.66] 27.2 | 39.24 | 52.39 | 27-3 | 24.89 | 29.12 


28.0] 33.14 | 18.359 28.0] 2.18 | 22.08 | 28.2 | 22.94 | 17.51 | 28.2 | 38.99 | 52.349 28.3 | 24.45 | 29.20 
29.0 | 33.09 | 18.01 29.0] 1.84] 21.75] 29.2 | 22.72 | 17.32 | 29.2 | 38.73 | 52-27 | 29-3 | 23-99 | 29.26 
30.0 | 33.07 | 17-66] 30.0) 1.59] 21.41 | 30.2 | 22.49 | 17.11 | 30.2 | 38.47 | 52.17 | 30.3 | 23.52 | 29.28 
31.0] 33.09 | 17-31 [31.0] 1.44] 21.07 | 31.2 | 22.28 | 16.87 | 31.2 | 38.22 | §2.05 | 31.3 | 23.06 | 29.29 


13.67 +13.64 §0.14 +50.13 12.31 +12.27 11.86 +11.82 20.41 +20.38 

* 56" 54%.0307 15 29" 155.60 4> o™ 279.3629 55 34™ 35%.2508 7° 17 5°.64 

“85° 48’ 6"".45 9 +88° 51’ 96.49 485° 19’ «5177.71 §+85° 9 257.87 |487° xr’ = 5.45 
[Eph 15) 


254 APRIL, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


43H. Cephei. | 7 “(pelans) Groombridge 750. | Groombridge 944.| 51 H. Cephel. 
Mag. 4.5 Mag. at Mag. 6.7 Mag. 6.4 Mag. 5.3 


Mean | Right | Decli- [Mean | Right | Decli- | Mean 
Solar | Ascer- | nation J Solar | Ascen- | nation § Solar | Ascen- 
Date.| sion. | Nortk. | Date.| sion. | North. | Date. 


Ascen- | nation [| Solar | Ascen- 
North. | Date.| sion. 






































hm] ° ’ hm; ° ’ hm; °* ’ hm‘ 
Apr.| o 56}+85 48] Apr.] 1: 28}+88 stg Apr.]| 4 9 |+85 20fApr.| 5 34 +85 of Apr.| 7 1 +87 

8 oF 8 ve 8 ee 8 oe 8 " 
0.0 | 33.09 | 17.31] 0.0] 1.44 | 21.07] 0.2 | 22.28 | 16.87], 0.2 | 38.22 | 52.05] 0.3 | 23.06) 29. 
1.0 | 33-12] 16.97 1.0] 1.38 | 20.73] 1.1] 22.09 | 16.62§ 1.2] 37.98] sr.91f 1.3 | 22-61 | 29. 
2.0 | 33-17] 16.65] 2.0] 1.42 | 20.41] 2.1 | 21.93 | 16.3898 2.2 | 37.76| 51.749 2.3 | 22.18] 39) 
3.0 | 33-24] 16.35] 3.0] 1.50] 20.10] 3.1] 21.79 | 16.14] 3.2 | 37-57] 51-59] 3-3 | 22-79 | 20: 
4-0 | 33-30] 16.08] 4.0] 1.56] 19.82] 4.1 | 21.66] 15.92] 4.2 | 37-39] 51-4491 4.3 ] 22-42! 29. 
5-0] 33-35] 15-83] 5-0] 1.59] 19-55] 5-3] 22-53 | 15-72] 5-2 | 37-22] 51-329 5-3 | 21-07! 294 
6.0 | 33-38] 15.57] 6.0] 1.56] 19.29] 6.1] 21.39] 15.53] 6.2] 37-02] 51.22] 6.3] 20.72 294 
6.9 | 33-38 | 15-31] 7.0] 1.46 | 19.03] 7.1 | 23.23 | 15.361 7.2] 36.83 | sx.12] 7.3 20.36 | 294 
7.9 | 33-38| 15.04] 8.0] 1.3x | 18.75] 8.1] 21.07] 15.18] 8.2 | 36.63 | 51.03] 8.2 | 19.99 
8.9 | 33-38] 14-75f 9.0| 1.16 | 18.46] 9.1] 20.88] 14.99] 9.2 | 36.41 | 50.94] 9.2 | 19.58 nd 
9-9 | 33-40] 14.43] 10.0] 1.03 | 18.15] 10.1 | 20.70 | 14.77 | 10.2 | 36.18 | 50.82 | 10.2 | 19.14 | 291 
10.9 | 33-42 | 14.10} 11.0] 0.96 | 17.81] 11.1 | 20.51 | 14.53 | 11.2 | 35-95 | 50.68] x1.2 | 18.68 | 29¢ 
11.9 | 33-47 | 13-76] 12.0] 0.98 | 17.46] 12.1 | 20.34 | 14.27] 12.2 | 35.71 | 50.51] 12.2 | 18.22 | 29.4 
12.9 | 33-55 | 13-41] .13.0] 1.08 | 17.11] 13.1 | 20.17 | 13.98 J 13.2 | 35-48 | 50.32 [13-2 | 17.76] 284 
13-9 | 33-64] 13.08] 14.0] 1.26 | 16.76] 14.1 | 20.03 | 13.69] 14.2 | 35-28 | 50.12 | 14.2 | 17.31 | 284 
14.9 | 33-75 | 12.76] 14.9] 1.49 | 16.43 115.1 | 19.90] 13.40] 15.2 | 35.08 | 49.91 J 15.2 | 16.88 | 28} 
15.9 | 33-88 | 12.46] 15.9 | 1.77 | 16.10] 16.1 | 19.79 | 13.10] 16.2 | 34.89 | 49.68 J 16.2 | 16.47 284 
16.9 | 34.00 | 12.17] 16.9] 2.07 | 15.79] 17.1 | 19.69 | 12.82 | 17.2 | 34.72 | 49.47 .17-2 | 16.07 | 28.) 
17.9 | 34-12 | 15.90917-9| 2.36 | 15.519 18.1 | 19.59 | 12.55] 18.2 | 34.56 | 49.269 18.2 | 15.71 | 284 
18.9 | 34.23 | 11.64] 18.9| 2.64 | 15.23] 19.1 | 19.51 | 12.30] 19.2 | 34.41 | 49.07 | 19.2 | 15.36) 28.! 
19.9 | 34-34 | 11-39] 19.9] 2.89 | 14.969 20.1 | 19.42 | 12.05 | 20.2 | 34.25 | 48.89 | 20.2 | 15.02 | 28.1 





11.82 | 21.2 | 34.10 | 48.72 | 21.2 | 14.68] 28.1 
II.§9 | 22.1 | 33.94 | 48.55] 22.2 | 14.32 | 28. 
11.35 | 23-1 | 33-77 | 48.39 | 23-2 | 13-95 | 27- 


20.9 | 34.44 | 11.14] 20.9] 3.10 | 14.709 21.1 | 19.33 
21.9 | 34.53 | 10.89 1 21.9] 3.27 | 14.44] 22.1 | 19.23 
22.9 | 34.61 | 10.62 22.9 | 3.43 | 14.16] 23.1 | 19.12 


11.11} 24.1 | 33.59 | 48.22 | 24.2 | 13-57 | 27 § 
10.85 | 25.1 | 33-40 | 48.02 | 25.2 | 13.17 | 274 
10.55 | 26.1 | 33.21 | 47-80] 26.2 | 12.75 | 27.¢ 
10.24 | 27.1 | 33.03 | 47-55] 27-2 | 12.33 | 27-5 


23.9 | 34.69 | 10.341 23.9] 3.59 | 13.87 1 24.1 | 18.99 
24.9 | 34.79 | 10.05] 24.9] 3-77 | 13-561 25.1 | 18.87 
25.9 | 34-91 | 9-75125-9] 4.03 | 13.24] 26.1 | 18.76 
26.9 |] 35.05] 9.44]. 26.9] 4.40 | 12.91 | 27.1 | 18.66 


9.92 | 28.1 | 32.87 | 47.28 | 28.2 | rx.93 | 27-3 
9.58 | 29.1 | 32.73 | 47-00] 29.2 | 11.55 | 27.1 
9.25 | 30.1 | 32.60 46.71 | 30.2 | 11.20 26. 
8.94 | 31.1 | 32.50 | 46.44 31.2 | 10.89 | 26.7 


27.9 | 35-22] 9.15127-9| 4.87 | 12.59] 28.1 | 18.58 
28.9 | 35.42 | 8.879 28.9] 5.42 | 12.28} 29.1 | 18.53 
29.9 | 35-63 | 8.62] 29.9] 6.03 | 12.00] 30.1 | 18.50 
39.9 | 35-83} 8.391 30.9] 6.64 | 11.74] 31.1 | 18.48 


13-66 +13.63 50.02 +50.01 12.30 +12.26 11.86 +11.82 20.41 +20.38 

of 56™ 54%.030f 1° 29™ 15°.60 45 o™ 27°.362— 5° 34™ 358.2508 72 r™  5°.64 

+85° 48’ 6''.45 +88° 51’ 6'’.49 +85° 19’ 51.71 +85° 9’ 25/'.87 +87° 31’ 57745 
(Eph rs] 


MAY, 1915. 259 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 





Groombridge 750. | Groombridge 944.| 51 H. Cephei. 


Mag. 6.4 Mag. 5.3 







i3 H. Cepheid. 
Mag. 4.5 


an} Right | Decli- | Mean | Right Mean] Right | Decli- | Mean | Right | Decli- 
me | Ascén-/ nation I Solar | Ascen- i Solar | Ascen- | nation I Solar | Ascen- | nation j Solar | Ascen- | nation 
te.| sion. | North. | Date.| sion. . sion. | North. | Date.| sion. | North. | Date.| sion. | Nortk. 
















hm 7? hm 

y | 0 56/+85 481 May/| 1 28 May| 4 9/|+85 19] May! 5 34|+85 9f May 
8 8 on 

18.48 | 68.94] 1.1 | 32.50] 46.44] 1.2 | 10.89] 26.75 

18.48 | 68.66] 2.1 | 32.41 | 46.19] 2.2 | 10.61 | 26.55 

18.47 | 68.39] 3-1] 32.32 | 45.95] 3-2 | 10.34] 26.38 

18.44 | 68.15] 4.1 | 32.23 | 45-73] 4-2] 10.08 | 26.23 


$s 
91 35-83 | 8.39 | 0.9) 6.64 
9 | 36.03] 8.19 | 1.9| 7.24 
.9| 36.21 | 8.00 | 2.9] 7.79 
-9| 36.37 | 7-8: 7 3.9] 8.25 


18.40 | 67.91] 5-1 | 32-12 | 45-53] 5-2] 9.80] 26.09 
18.36 | 67.67] 6.1 | 32.01 | 45.33] 6.2] 9.50] 25.96 
18.30 | 67.40] 7.1 | 31.88] 45.11] 7-2| 9-16] 25.82 
18.23 | 67.209 8.1 | 31.74 | 44.87] 8.2] 8.80] 25.66 


9 | 36.51 7-61 | 4.9) 8.65 
9 36.65 | 7-40 | 5-9] 9.03 
‘9| 36.79 | 7-16 | 6.9] 9.41 


| 36.95 | 6.90 | 7-9| 9-84 


18.18 | 66.79] 9-1 | 31.60] 44.61] 9.2 8.43. 25.48 
18.14 | 66.46 10.1 | 31.47 | 44.32, 10.2 | 8.07} 25.27 
18.12 | 66.12 | 11.1 | 31.34 | 44.02] 1F.2| 7.72 | 25.04 
18.12 | 65.77 | 12.1 | 31.24 | 43-71 ].12.2| 7-40] 24.80 


9 ' 37-13 | 6.64 | 8.9 | 10.34 
9 | 37-33 | 6.37 | 9-9 | 10.92 
1137-56) 6.11 J 10.9 | 11.58 
-9| #80} 5.87 11.9 | 12.30 


18.13 | 65.43 | 13-1 | 32.16 | 43-39] 13-2 | 7-09 | 24.54 
18.16 | 65.10] 14.1 | 31.09 | 43.081 14.1 | 6.81, 24.28 
18.20 | 64.80] 15.1 | 31.03 | 42.78 915.1 | 6.56] 24.03 
18.24 | 64.50] 16.1 | 30.98 | 42.49] 16.1 | 6.33 | 23-79 


9 | 38.04 §-65 | 12.9 | 13.08 
9138-30] 5.45 [13-9 | 13.87 
-9| 38.55 | 5-27 1 14.9 | 14.66 
‘9 | 38-80] 5.10 [15.9] 15.44 





18.28 | 64.22 | 17.1 | 30.94 | 42.22 [17.1 | 6.11 | 23.56 
18.31 | 63.95 | 18.1 | 30.89 | 41.95 118.11 5.89] 23.34 
18.34 | 63.69 ] 19.1 | 30.84 | 41.70], 19.1] §.68 | 23.13 
18.37 | 63.44 | 20.1 | 30.79 | 41.45] 20.1 | 5.46] 22.93 


\9 | 39-03 | 4.94 | 16.9 | 16.18 
'9| 39-25 | 4-79 [17-9 | 16.89 
M9 | 39-45 | 4.63 | 18.9 | 17.55 
9| 39-65 | 4.48 [19.9 | 18.17 


18.38 | 63.18} 21.1 | 30.72 | 41.219 21.1] 5.22 | 22.74 
18.39 | 62.90 f 22.1 | 30.66 | 40.95] 22.1 | 4.96] 22.53 
18.40 | 62.59 J 23.1 | 30.58 | 40.67] 23.1] 4.69] 22.30 
18.43 | 62.27 | 24.1 | 30.51 | 40.36] 24.1] 4.41 | 22.05 


9 | 39-85 | 4.32 | 20.9 | 18.78 
ty] 40.06] 4.14 | 21.9 | 19.41 
3.9 | 40.28 | 3.94 | 22.9 | 20.11 
$9] 40.53 | 3-75 | 23-9 | 20.87 


18.48 | 61.94] 25.1 | 30.46 | 40.02] 25.1] 4.15 | 21.77 
18.56 | 61.60 | 26.1 | 30.43 | 39.68] 26.1 | 3.92 | 21.46 
18.66 | 61.26 } 27.1 | 30.42 | 39.33 ]127-1 | 3.72 | 21.14 
18.77 | 60.95 | 28.1 | 30.43 | 38.99] 28.1] 3.55 | 20.82 


49/4080) 3.56 | 24.9 | 21.73 
$91 41.09] 3.39 125.9 | 22.69 
6.9| 41.40| 3.24 | 26.9 | 23.70 
791 41.71 | 3.32 § 27-9 | 24.75 


18.89 | 60.65 | 29.0 | 30.46 | 38.67 f 29.1 | 3.42 | 20.51 
19.02 | 60.38 J 30.0 | 30.50 | 38.371 30.1 | 3.32 | 20.21 
19.14 | 60.14] 31.0] 30.54 | 38.109 31.1 | 3.22 | 19.94 
19.25 | 59-90 | 32-0 | 30.56 | 37.85] 32.4 | 3.12 | 19.70 


B.9| 42.02 3.03 | 28.9 | 25.78 
9-9 | 42.31] 2.96 129.9 | 26.75 
P-9| 42.57 | 2.90 | 30.9 | 27.66 
$1.9 | 42.82} 2.83 9 31.9 | 28.49 


12.29 +12.25 11.86 +11.81 20.40 +20.37 

4" o™ 27%.3627 5" 34™ 35%.250f 7" ™  5°.64 

+85° 19’ 551’7.7t § 485° 9’ 25°87 §+87° 11’ 5.45 
[Eph rs) 


1366 = +13.62 49-92 +49.91 
* 56" 548.030] 12 297 15°.60 
89 6.45 488° sr’ 6'".49 


256 JUNE, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


43H. Cepheit. | * “pelariny Groombridge 750. | Groombridge 944.| 51 H. Cephei 
Mag. 4.5 Mag. a Mag. 6.7 Mag. 6.4 Mag. 5.3 





Mean | Right | Decli- }Mean] Right | Decli- ] Mean | Right | Decli- |] Mean] Right | Decli- ] Mean] Right | Da 
Solar | Ascen- | nation | Solar | Ascen- | nation | Solar | Ascen- | nation J Solar | Ascen- | nation | Soler | Ascen- | sat 


























Date.| sion. | North. | Date.| sion. | North. | Date.| sion. | North. | Date.| sion. | North. | Date.| sion. Nal 
h m ° 7 hm and hm and h m nd hm; °* 
June | o 56 |+85 48 June] x 28 |+88 sri June! 4 9 |+85 19] June! 5 34/+85 gf Jume, 7 1 


8 8 8 " 8 ” s 
0.9 | 42.82 | 2.83 J 0.9] 28.49] 5.02 | 0.9] 19.25 | 59.90] 1.0; 30.56] 37.85] 1.2 | 3-12 | 19. 
1.8 | 43.05 | 2.75 | 1.9| 29.26] 4.89 | 1.9 | 19.34| 59.67], 2.0| 30.57 | 37-60] 2.2] 3.00 | 19. 
2.8 | 43.29 | 2.65 | 2.9 | 30.03] 4.75 | 2.9] 19.41 | 59-43] 3-0 | 30.56] 37-34] 3-1 | 2-84 | 19 
3-8 | 43-53 | 2-53 | 3-9 | 30-82] 4.60 | 3.9] 19.49 | 59-16] 4.0 | 30.55 | 37-06] 4-1] 2.67 | 18 


4.8 | 43.79 | 2.40 | 4.9] 31.66] 4.43 | 4.9 | 19.56] 58.88] 5.0| 30.53 | 36.779 5-1 | 2-49 | 18 
5-8 | 44.07 | 2.27 | 5.9 | 32.58] 4.25 I 5.9 | 19.65 | 58.5791 6.0] 30.52; 36.45% 6.1] 2.30 1h 
6.8 | 44.37] 2.15 | 6.9 | 33-57] 4.08 | 6.9] 19.75 | 58.26] 7.0] 30.52 | 36.12] 7.x | 2.12 | 18, 
7.8 | 44.68 | 2.04 | 7.9 | 34.62] 3.92 | 7.9] 19.88 | 57-95] 8.0] 30.54 | 35-77] 8.x | 1.96 : 17 
8.8 | 45.01 | 1.95 | 8.9] 35-72 | 3-77 J 8.9 | 20.02 | 57.64] 9.0! 30.57 | 35-43] 9-1] 1-84 ¢ 17. 
9-8 | 45.33 | 1-88 | 9.8 | 36.85 | 3.65 | 9.9 | 20.17 | 57-33 J 10.0 | 30.61 | 35.08 J r0.z | 1.74 17 
10.8 | 45.66 | 1.82 | 10.8 | 37.97 | 3.55 | 10.9 | 20.33 | 57-04} 1.0 | 30.67 | 34.75 J 15-2 1.66 1 
11.8 | 45.98 | 1.79 J 11.8 | 39.08 | 3.46 [11.9 | 20.50] 56.78] 12.0 | 30.75 | 34.43 | 12.1 | 1.62 | 





12.8 | 46.29 | 1.77 [12.8 | 40.15 | 3.38 ].12.9 | 20.67 | 56.53 1 13.0 | 30.84 | 34.13] 13.1 | 1.58 16. 
13.8 | 46.59 | 1.76 ] 13.8 | 41.17 | 3.32 [13-9 | 20.84 | 56.30] 14.0 | 30.92 | 33-85] 14.1 | 1.56 | 15! 
14.8 | 46.87 | 1.76 [14.8 | 42.15 | 3.27 114.9 | 22.01 | 56.07 1 15.0 | 30.99 | 33-58 ]15.r | 1.54 | 15 
15.8 | 47.13 | 1-75 115.8 | 43.08 | 3.21 [15.9 | 21.17 | 55.861 15.9 | 31.07 | 33-33 | 16-2 | x-5r | 15 


16.8 | 47.39 | 1.74 | 16.8 | 43.99] 3-15 | 16.9 | 21.32 | 55.65 [16.9 | 31-14 | 33-07 117-1 | 1.47 | 
17.8 | 47.66 | 1.71 [17.8 | 44.89 | 3.07 117.9 | 21.44 | 55-43 }.17-9 | 31-20 | 32.81 918.2 | 1.42 14 
18.8 | 47.94] 1.66 [18.8 | 45.82 | 2.98 ] 18.9 | 21.58 | 55.19 | 18.9 | 31.25 | 32-53 119-1 | 1-35 144 
19.8 | 48.23 | 1.61 [19.8 | 46.82 | 2.88 [19.9 | 21.72 | 54.94] 19.9 | 31-30 | 32-22 | 20.0] 1.27 14. 


- = 





20.8 | 48.54 | 1.56 | 20.8 | 47.90 | 2.78 [ 20.9 | 21.88 | 54.66 J 20.9 | 31.30 | 31.90] 21.0 1.20 134 
21.8 ' 48.87 | 1.52 § 21.8 | 49-07 2.69 ] 21.9 | 22.06 | 54.37 | 21.9 | 31-44 | 31-56) 22.0) 1.14 13: 
22.8 | 49.23] 1.51 |. 22.8 | 50.30 | 2.62 | 22.9 | 22.27 | §4.09 | 22.9 | 31.55 | 31.22 1 23-0] 3.12 . 13. 
23.8 | 49.59] 1.53 | 23-8 | 54-57 2.58 1 23.9 | 22.49 | 53-83 1 23-9 | 31-68 | 30.88 24.0] 31.15 ; 12. 


—— 


24.8 | 49.94 | 1.58 [24.8 | 52.84) 2.57 | 24.9 | 22.73 | 53-59 | 24.9 | 31-83 | 30.569 25.0] x.a1 | 12, 
25.8 | 50.28] 1.65 | 25.8 | 54.06 | 2.58 [25.9 | 22.98 | 53.37 | 25-9 | 31-98 | 30.27] 26.0] 1.30 | 124 
26.8 | 50.60| 1.73 | 26.8 | 55.21 | 2.61 | 26.9 | 23.22 | 53.19 | 20.9 | 32.14 | 29.991 27-0| 1-40 | 11/ 
27.8 | 50.89] 1.82 [27.8 | 56.27 | 2.64 | 27.9 | 23.44 | 53-03 | 27-9 | 32-29 | 29.75 § 28.0] 1.51 | IF. 





28.8 | 51.16] 1.90 | 28.8 | 57.25 | 2.67 | 28.9 | 23.65 | 52.88 | 28.9 | 32.43 | 29.531 29-0 | %.60 | 11. 
29.8 | 51.43] 1.96 | 29.8 | 58.22 | 2.68 | 29.9 | 23.84 | 52.71 | 29-9 | 32-56 | 29.29] 30.0] 1.68 | 10. 
30.8 | 51.69 | 2.01 | 30.8 | 59.18 | 2.68 | 30.9 | 24.03 | 52.54 § 30.9 | 32.68 | 29.04 31.0] 3.72 | 10:! 


31.8 51.97 2.04 } 31.8 | 60.17 | 2.67 | 31.9 | 24.21 | 52.34 | 31-9 | 32-78 | 28.78] 32.0] 1.74 | 10: 


13.66  +13.62 49.86  +49.86 12.29 +12.25 11.85 +11.81 20.38 = +20.3¢ 

o8 56™ 54.030) 12 29" 15°.60 4° o™ «27°.3627 5" 34™ 35°.250f 72 cB stu 

485° 48’ (6.45, 9 4+88° 51° 6.49 F485° 19’) 51'.71 14859 9! 3 25/°.87 94870 12° 54! 
(Eph 15} 


JULY, 1915. 257 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 






Is H. Cephei. | ~ “(Pelarisy Groombridge 750. | Groombridge 944.| 51 H. Cephei. 
Mag. 4.5 Mag. a Mag. 6.7 Mag. 5.3 


| Right | Decli- [Mean | Right | Decli- [Mean] Right | Decli- | Mean | Right 
er Ascen-/ nation J Solar | Ascen-| nation | Solar | Ascen-| nation | Solar | Ascen- 
te., stom. | North.| Date.| sion. | North. } Date.| sion. | North. | Date.| sion. 


— ee | ee EE es | 


Mean| Right | Decli- 
Solar | Ascen- | nation 
Date.| sion. | North. 


ee 








h m e ¢ h m e s h m ° ‘ h m h m ° e 
y! 0 56 [+85 48 July; 1 28 |+88 sriJuly| 4 9 |+85 rofJuly| 5 34 July| 7 1 (+87 112 

s eo 8 op 3 ” 8 8 oo 
8! 51.69 | 2.01 ] 0.8] 59.18 | 2.68 | 0.9 | 24.03 | 52.54 9 | 32.68 . 1.0] 1.72 | 10.54 
.8/ 51.97 | 2.04 ] 1.8 | 60.17 | 2.67 | 1.9 | 24.25 | 52.34] 1.9 | 32.78 / 2.0] 1.74 | 10.25 
8! 52.27 | 2.05 | 2.8) 61.22] 2.64 | 2.9] 24.40] 52.12 9 | 32.89 3-0] 1.77] 9-93 
8, 52.59 | 2.08 | 3.8} 62.34] 2.60 | 3.9 | 24.61 | 51.89] 3.9 | 33.01 4.0/ 1.79] 9.60 
8| 52.92 | 2.12 | 4.8 | 63.52} 2.58 | 4.9 | 24.83 | 51.66] 4.9 | 33-14 . §.0| 1.83 | 9.25 
8} 53.27 | 2.17 | 5.8 | 64.76! 2.58 | 5.9 | 25.07] 51.43 9 | 33-28 6.0] 1.89 | 8.89 
171 53-61 | 2.24 | 6.8 | 66.02| 2.59 6.9 25.32] 51.21 9 | 33-44 7.0| 1.99 | 8.53 
-7| 53-90] 2.33 | 7-8] 67.27] 2.62 | 7.9 | 25.58] 51.00] 7.9 | 33.62 . 7.9| 2.12 | 8.17 


8.9| 2.26} 7.82 
9-9} 2.43 | 7-48 
10.9| 2.61 | 7.16 
I1.9| 2.79 | 6.86 


\7 154.30] 2.45 | 8.81) 68.s0/ 2.68 | 8.9 | 25.85 | 50.82 
7) 54-62 | 2.57 | 9.8 | 69.70] 2.75 | 9.9 | 26.13 | 50.66 
.7| 54-93 | 2-71 J 10.8 | 70.85 | 2.83 10.9 | 26.40/ 50.51 
-7([ 55-23 | 2-86 [11.8 | 71.94] 2.92 | 11.9 | 26.66 | 50.38 


12.9| 2.98 | 6.57 
13.9| 3-15 | 6.30 
14.9/ 3.31 | 6.02 
15-9] 3-45 | 5-74 


.71 55-51 | 3-00 | 12.8 | 72.98 | 3.03 [12.9 | 26.90 | 50.27 
7155-771 3-14 113-8 | 73-98 | 3.12 113.9 | 27-15 | 50.16 
L7 | 56.03 | 3.26 [14.8] 74.95 | 3.20 1 14.9 | 27.38 | 50.04 
+7 | $6.30] 3-37 [15-7 | 75-94] 3-26 [15.9 | 27.60 | 49.91 


7 | 56.58 | 3-48 | 16.7 | 76.96 | 3.31 | 16.9 | 27.84 | 49.76 
7] §6.88 | 3.57 117-7 | 78.06] 3.36 1.17.9 | 28.08 | 49.59 
7157-20] 3.68 | 18.7 | 79.23 | 3.41 | 18.9 | 28.34 | 49.42 
7 | 57-54] 3-80 | 19.7 | 80.47 | 3.47 | 19.8 | 28.63 | 49.24 


16.9| 3.58 | 5.44 
17.9] 3-72 | 5.33 
18.9| 3.85 | 4-79 
19.9 | 4.01 4.44 


7 | $7.88 | 3.95 9 20.7 | 81.77] 3.57 | 20.8 | 28.92 | 49.07 
r.7| 58.22 | 4.14 [21.7 | 83.07] 3.69 [21.8 | 29.24 | 48.93 
&.7 | $8.55] 4-35 | 22-7 | 84.33 | 3-84 922-8 | 29.57 | 48.81 
3-7 | $8.86 | 4.57 123.7 | 85.52] 4.02 | 23.8 | 29.89 | 48.72 


20.9| 4.2% | 4.07 
21.9| 4.46 | 3.72 
22.9| 4-74 | 3-37 
23-9 | 5-04 | 3-05 


24.9| 5.35 | 2.76 
25.9] 5-65 | 2.49 
26.9] 5.92 | 2.24 
27.9} 6.17 | 1.99 


471 59.14 | 4.80 | 24.7 | 86.62] 4.20 | 24.8 | 30.19 | 48.67 
$7159.40] 5.03 125.7 | 87.63 | 4.38 [25.8 | 30.49 | 48.63 
6.71 59.651 5.24 926.7 | 88.58] 4.55 | 26.8 | 30.76 | 48.57 
7-71 §9.89| 5.43 [27.7 | 89.51 | 4.70 [27.8 | 31.02 | 48.51 


28.9] 6.40] 1.73 
29.9| 6.6r | 1.45 
30.9] 6.82 | 1.16 
31.9| 7.05 | 0.84 


87 160.14} 5.61 [28.7 | 90.46] 4.83 | 28.8 | 31.27 | 48.44 
9:7 160.40] 5.78 29.71 91.46] 4.95 | 29.8 | 31.53 | 48.35 
7 | 60.68 5-94 | 30.7 | 92.51 | 5.06 f 30.8 | 31.79 | 48.25 
1.7 60.98 | 6.12 Ff 31.7 | 93.63 | 5.18 9 31.8 | 32.08 | 48.13 


—— 





1366 +13.62 49-86 +49.86 12.28 +12.24 11.84 +11.80 20.36 +20.34 
AG" 548.030) 29" 15°.60 J gh o@ 27°.3620 5®34™ 35%.250) 7 1™ 5°.64 
85°48’ 6.45 [488° sr’ 6"".49 485° 19’) «st’’.71 $485° 9% 257.87 F487° rr’ —-5"".45 
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298 AUGUST, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 









Groombridge 944. 






43 H. Cephei. 
Mag. 4.5 






Groombridge 750. 
Mag. 6.7 


















{ 
Mean | Right | Decli- Mean | Right | Decli- Right | Ded 
Solar | Ascen- | nation Solar | Ascen- | nation Ascen- | nati 
Date.| sion. | North. - | Date.| sion. | North. sion. | Nan 

















hm mi * 
Aug. I /+87 
8 ” s t 
0.7] 0.98 | 6.11 0.9] 7-05 | 6a: 
1.7] 1.28 | 6.30 I.9| 7.30] 60. 
2.7| 1.60 | 6.50 2.9] 7.57] 60. 
3-7} 1.90 | 6.72 3-9} 7-87) 594 
4.7| 2.20] 6.97 49] 8.19} 59 
5-7 | 2-49 | 7-22 5-9} 8.54] 50 
6.7| 2.77 | 7-49 6.9 | 8.90} 58 
7-7| 3:02 | 7-76 7-9] 9-27; 3. 
8.7| 3.26] 8.04 8.8 | 34.61 8.9 9.64 584 
9-7 9-8 | 34.91 | 47.68 9-9 | 10.00: 38 
10.8 | 35.20] 47.68 10.9 | 10.34 
11.8 | 35.48 | 47.69 11.9 | 10.67 | 57. 






12.8 | 35.75 | 47-67 
13-8 | 36.03 | 47.63 


12.9 ; 10.97 | 57: 
13.9 | 1x.27 | 57+ 


















14.8 | 36.32 | 47.58 14-9 11.58 | 574 
15.8 | 36.63 | 47-53 15-9 | TT-9F 56.| 
16.8 | 36.96 | 47.48 16.9 | 12.26, 564 
17.8 | 37.31 | 47.45 17-9 | 12.65 | $6 
18.8 | 37.67 | 47.45 18.9 | 13.07 | 554 
19.8 | 38.02 | 47.49 19-9 | 13-53} 55: 






20.8 | 38.37 | 47.55 20.9 | 14.01 53: 




















21.8 | 38.70] 47.62 21.9 | 14.47) 55- 
22.8 | 39.01 | 47.70 22.9 | 14.91 | 54 
23.8 | 39.31 | 47-78 23-9 | 15.32; 54- 
24.8 | 39.60 | 47.84 24.9 | 15.71 o 
25.7 | 39.88 | 47.88 25-9 | 16.08 | 54. 
26.7 | 40.16 | 47.91 26.9 | 16.44] 54 
27-7 | 40.45 | 47-93 27-9 0.83 | 53+ 
28.7 | 40.77 | 47-94 28.9 | 17.20 | 53 
29.7 | 41.10 | 47.96 29.9 | 17.62 | 53+ 
30.7 | 41.43 | 47-99 30.9 18.05 | 53. 

41.77 18.50 1 52. 















12.28 +12.24 
45 g™ = 27°.362 
+85° 19’ 51/'.91 
[Eph 15) 


49-92 +49.91 
15 29™ = 15°.60 
+88° 51’ 6.49 
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APPARENT PLACES OF CIRCUMPOLAR STARS 


FOR THE UPPER TRANSIT AT WASHINGTON. 





Groombridge 944. 
Mag. 6.4 
Right 
Ascen- 
sion. 





hm ef 


5 34/485 9 
8 ” 
47-21 | 17-33 
47-54 | 17.26 
47.87 | 17.20 
48.21 | 17.17 


48.53 
48.84 
49.15 
49-44 


17.15 
17.14 
17.14 
17.14 


49.72 
50.00 
50.28 


59-57 


17.13 
17.11 
17.07 
17.01 


50.88 
§1.a1 
51-55 
51.91 


16.94 
16.88 


16.85 
16.84 


16.85 
16.89 
16.96 
17.03 


52.27 
52.62 
52.95 
53.26 


53-55 
53-83 
54.11 
54-40 


54-69 
54-99 
55-31 
55-63 


55-96 
56.29 
56.63 


56.95 


17.09 
17.14 
17.17 
17.19 


17.19 
17.19 
17.20 
17.21 


17.25 
17.31 
17-39 
17-49 


+11.80 
35°.250 
25''.87 


13.67 
? $6" 54.030 


11.84 
+85° 9’ 


12.28 +12.24 
4° g™ 27°.362 
+85° 19’ 0 51''.71 
(Eph 1s) 


+13.63 +50.02 
15°.60 


6'’.49 


50.03 
15 29™ 
+88° 51’ 


5 48’ 6 45 


51 H. Cephei. 
Mag. 5.3 


opt. 





18.98 
19.47 
19.97 


20.47 
20.96 
21.44 
21.90 


22.35 
22.78 
23.20 


23.03 


51-59 
51-43 
§1.26 


51.07 


50.86 
50.65 
50.46 
50.29 


24.09 
24.58 
25.11 
25.66 


16.8 
17.8 
18.8 
19.8 


26.23 
26.79 
27-34 
27.87 


50.14 
50.02 
49-94 
49.86 


20.8 
21.8 
22.8 
23.8 


49.78 
49.70 
49.60 
49.48 


28.37 
28.83 
29.29 
29-75 


49-36 
49-23 
49-09 
48.96 


48.84 
48.74 
48.67 
48.61 


24.8 
25.8 
26.8 
27.8 


30.21 
30.69 
31.20 
31-73 


28.8 
29.8 
30.8 
31.8 


32.27 
32.83 
33-40 
33-97 


20.33 


+87° rr’ 


+20.31 
5*.64 
57°45 
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APPARENT PLACES OF CIRCUMPOLAR STARS 


43 H. Cephei. 
Mag. 4.5 


Decli- 
nation 
Nortk. 


Mean 
Solar 
Date. 





° ¢ 


+85 48 
25-55 
25.98 
26.38 
26.78 


Oct. 





0.5 
1.5 
2.5 
3:5 


12.42 
12.48 
12.51 


12.53 


27.17 
27-55 
27.90 
28.25 


4-5 
5°5 
6.5 
7°5 


12.54 
12.56 
12.58 
12.61 


28.60 
28.95 
29.32 
29.71 


8.5 
9-5 
10.5 
II.5 


12.67 
12.73 
12.81 
12.88 


12.5 
13-5 
14.5 
15-5 


12.94 
12.96 
12.97 
12.95 


30.13 
39-57 
31.01 
31-44 


16.5 
17.5 
18.5 
19.5 


31.84 
32.22 
32.58 
32-93 


12.90 
12.85 


12.80 
12.77 


20.5 
21.5 
22.5 


23-5 


12.74 
12.73 
12.73 
12.74 


33-27 
33-60 
33-94 
34.30 


34.66 
35-95 
35-46 
35.86 


24.4 
25.4 
26.4 
27.4 


12.73 


12.73 
12.71 
12.66 


36.26 
36.64 
37-03 
37-49 


12.61 
12.53 


12.43 
12.32 


28.4 
20.4 
30-4 
31.4 


13.68 
of 56™ 
+85° 48’ 


+13.65 
54*°.030 
6'’.45 


OCTOBER, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


& Ursee Minoris. 
(Polaris.) 
Mag. 2.1 


Mean | Right | Decli- [Mean | Right | Decli- |] Mean 


Ascen- | nation 
sion. | Nortk. 


Solar 
Date. 





h m oe ’ 
I 30 
8 
23.00 
23.38 
23-69 
23-95 


Oct. 


22.59 
23.00 
23.40 
23-79 


0.5 
1.5 
2.5 
3:5 


24.17 
24.38 
24.60 
24.87 


24.17 
24.54 
24.90 
25.24 


4.5 


8.5 
9-5 
10.5 
11.5 


25.21 
25.61 
26.04 
26.47 


25-57 
25.92 
26.28 
26.66 


26.86 
27.17 
27.38 
27-49 


27.07 
27.50 
27.94 
28.37 


12.5 
13-5 
14.5 
15-5 


16.5 
17-5 
18.5 
19-5 


28.79 
29.19 
29-57 
29.92 


27.51 
27.49 
27.47 
27.47 


30.26 
39-59 
39-94 
31-30 


20.5 
21.5 
22.5 


23-5 


27-54 
27.65 
27.81 
27.98 


28.15 
28.29 
28.37 
28.39 


31.67 
32-07 
32-47 
32.87 


24.5 
25-5 
26.5 
27-5 


28.5 
29.5 
39:5 
31-5 


28.34 
28.22 
28.03 
27.80 


33-29 
33-79 
34.10 
34.48 


+50.16 
15°.60 
6’'.49 


50.17 
18 29™ 
+88° 51’ 


Groombridge 750. 
Mag. 6.7 


Solar 
Date. 


Ascen- | nation 
sion. | North. 





h m > ¢ 


+88 sri Oct.| 4 9 [+85 19] Oct. 


s ene 
50.86 | 52.31 
51.15 | §2.55 
51.43 | §2.80 


51.69 | 53-05 


0.7 
1.6 
2.6 
3-6 


4.6 
5-6 
6.6 
7.6 


51.93 | 53-30 
§2.17 | 53-55 
52-41 | 53-77 
52.64 | 53-97 


8.6 
9.6 
10.6 
11.6 


52.89 | 54.16 
53-15 | 54.36 
53-43 | 54-55 
53-72 | 54-76 


12.6 
13.6 
14.6 
15.6 


54-02 | 55.00 
54.30 | 55-27 
§4-58 | 55.56 
54.83 | 55.87 


16.6 
17.6 
18.6 
19.6 


55-06 | 56.18 
55-27 | 56.48 
55-46 | 56.77 
55-66 | 57.04 


20.6 
21.6 
22.6 
23.6 


55-86 | 57.28 
56.06 | §7.52 
56.28 | 57.75 
56.51 | 57-99 


24.6 
25-6 
26.6 
27.6 


56.74 | 58.24 
56.98 | 58.51 
57.21 | 58.80 
57-43 | 59-10 


28.6 | 57.65 | 59-43 
29.6! 57.85 | 59.77 
30.6 58.03 | 60.11 
31.6 | 58.20 60.44 


12.29 +12.25 


45 o™ = 297°.362 
485° 19!) 51.71 
{Eph 15} 


Groombridge 944. 
Mag, 6.4 
Right 
Ascen- 
sion. 


Solar 
Date. 


hm 
5 34 
8 iz] 
56.63 | 17-39 
56.95 | 17-49 
57-27 | 17.61 
57-57 | 17-73 


0.7 
1.7 
2.7 
3:7 


17.85 
17-97 
18.08 
18.17 


57.87 
58.16 
§8.43 
58.71 


4-7 
5-7 
6.7 
7-7 


8.7 
9-7 
10.7 
I¥.7 


18.25 
18.31 
18.37 
18.45 


58.99 
59.28 
59-59 
59-92 


60.26 
60.60 
60.92 
61.24 


18.55 
18.68 


18.83 
19.00 


12.7 
13-7 
14.7 
5-7 


16.7 
17-7 
18.7 
19.7 


61.53 
61.80 


62.06 
62.31 


19.20 
19-39 
19-57 
19-73 


19.88 
20.01 
20.13 
20.25 


20.7 
21.7 
22.6 
23.6 


62.57 
62.82 
63.08 
63.36 


24.6 
25.6 
26.6 
27.6 


63.66 
63.94 
64.24 
64.53 


20.38 
20.53 
20.70 
20.90 


28.6 
29.6 
30.6 
31.6 


64.82 
65.09 
65.35 
65.60 


ai.It 


21.34 
21.58 
21.82 


+11r.80 


358.250 
25°'.87 


11.84 
5° 34™ 
+85° 9’ 





20.7 
21.7 
22.7 


23-7 


24.7 
25-7 
26.7 
27-7 








28.7 
29.7 
39-7 
3I-7 


me 


48.6) 
os 








20.33 +20.30 
7 1= 5.04 
+87° 11’ 3/45. 











12.00 





11.92 
11.86 


11.80 
11.75 


11.69 


11.61 
11.51 
11.37 


Ix.21 


11.04 
10.86 


10.70 


3-4 
44 
$4 








6.4 | 10.54 
7-4 | 10.41 
8.4 | 10.29 
9.4. 10.17 


10.06 


9-93 
9.80 


9-65 





9-48 
9-28 
9-07 
8.84 


#4} 8.62 
4.4| 8.39 
30.3 | 8.17 


31.3 7-97 


13-69 +13.66 
A 56" 54".030 




















NOVEMBER, 1915. 261 
APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 
av (Pelaris’) | Groombridge 760. | Groombridge 944. | 51 H. Cephel. 
Mag. 21 Mag. 6.7 Mag. 6.4 Mag. 5.3 
Mean Decli- | Mean Mean | Right Mean | Right 
Solar nation J Solar | Ascen- Solar | Ascen- Solar | Ascen- 
Date. Nortk. | Date. Date.| sion. Date.| sion. 
hm; ° ’ hm hm h m 
Nov.) 1 30 /+88 s1] Nov.| 4 9 Nov.| 5 35 /+85 g{Nov.| 7 1 
8 " 8 8 8 
0.5 | 27-80 | 34.48] 0.6 | 58.20 0.6| 5.60 0.7 | 49.86 
1.5 | 27.54] 34-86] 1.6] 58.35 1.6] 5.84 1.7 | 50.35 
2.4| 27.30] 35.219 2.6 | 58.49 2.6| 6.06 2.7 | 50.82 
3-4] 27-09 | 35-55] 3-6 | 58.64 3.6] 6.28 3-7 | 51.28 | 49.09 
4.4 | 26.93 | 35-88] 4.6] 58.79 4.6} 6.50 4-7 | 51-72 | 49.17 
5-4 | 26.83 | 36.219 5.6 | 58.96 5.6| 6.73 5.7 | §2-18 | 49.24 
6.4 | 26.78 | 36.551 6.5 | 59.14 6.6| 6.97 6.7 | 52.66 | 49.29 
7-4 | 26.75 | 36.92] 7-5 | 59-33 7:6] 7.23 7:7 | 53-16 | 49.35 
8.4 | 26.69 | 37.31} 8.5 | 59.53 8.6] 7.50 8.7 | 53-70 | 49.42 
9-4 | 26.56 | 37-71] 9-5 | 59-72 9-6] 7-77 9-7 | 54-24 | 49.51 
10.4 | 26.35 | 38.13 | 10.5 | 59.91 10.6 | 8.05 10.7 | 54.80 | 49.63 
11.4 | 26.03 | 38.54] 11.5 | 60.07 11.6| 8.30 1I.7 |] 55-35 | 49.78 
12.4 | 25.61 | 38.94 1 12.5 | 60.21 12.6| 8.54 12.7 | 5§.88 | 49.95 
13.4 | 25.13 | 39-31 | 13-5 | 60.33 13.6] 8.75 13-6 | 56.36 | 50.13 
14.4 | 24.62 | 39.65 | 14.5 | 60.42 14.6| 8.94 14.6 | 56.80 | 50.32 
15.4 | 24.14 | 39.98] 15.5 | 60.51 15.6| 9.12 15.6] 57.22 | 50.50 
16.4 | 23.70 | 40.29 } 16.5 | 60.60 16.6] 9.29 16.6 | 57.62 | 50.66 
17.4 | 23-33 | 40.58]. 17.5 | 60.70 17.6| 9.46 17.6 | 58.02 | 50.81 
18.4 | 22.99 | 40.88 [| 18.5 | 60.81 18.6 | 9.64 18.6 | 58.42 | 50.94 
19.4 | 22.69 | 41.19 | 19.5 | 60.92 19.6! 9.83 19.6 | 58.84 | 51.07 
20.4 | 22.38 | 41.51} 20.5 | 61.04 20.6 | 10.03 20.6 | 59.27 | 51.19 
21.4 | 22.06 | 41.85 J 21.5 | 61.17 21.6 | 10.24 21.6 | 59.72 | 51.34 
22.4 | 21.69 | 42.20 | 22.5 | 61.28 22.6 | 10.45 22.6 | 60.18 | 51.49 
23-4 | 21.26 | 42.55 § 23.5 | 61.39 23.6 | 10.65 23.6 | 60.64 | 51.66 
24.4 | 20.76 | 42.90] 24.5 | 61.50 24.6 | 10.85 24.6 | 61.11 | 51.86 
25.4 | 20.19 | 43.25 | 25.5 | 61.59 25.6 | 11.03 25.6 | 61.56 | 52.07 
26.4 | 19.56 | 43.60 | 26.5 | 61.66 26.6 | 11.21 26.6 | 62.00 | 52.31 
27.4 | 18.87 | 43.93 | 27-5 | 61.71 27.6 | 11.36 27.6 | 62.42 | 52.55 
28.4 | 18.15 | 44.24 9 28.5 | 61.74 28.5 | 11.50 28.6 | 62.81 | 52.79 
29.4 | 17.43 | 44-53 129-5 | 61.77 29.5 | 11.64 29.6 | 63.17 | 53.03 
30.4 | 16.73 | 44.80 | 30.5 | 61.80 30.5 | 11.76 30.6 | 63.51 | 53.27 
31.4 | 16.08 | 45.05 § 31.5 | 61.82 31.5 | 11.87 31.6 | 63.83 | 53.49 
§0.31 +50.30 12.29 9 +12.25 11.84 +11.80 20.33 +20.31 
1 29" 15°60 | 4° 9™ 5" 34™ «35"-2507 7" r™ 5°.64 
+88° 51’ 6’'.49 +85° 19’ 51’'.71 +85° 9’ 25/'.87 +87° 11’ 5''.45 


+85° 48’ 67.45 


[Eph 1s] 








262 DECEMBER, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 











@ Urse Minoris. 


(Polaris.) Groombridge 750. | Groombridge 944.] 51 H. Cephel. 


Mag. 6.4 Mag. 5.3 














Mean} Right | Decli- |] Mean 
Solar | Ascen- | nation J Solar 
- | Date.| sion. | North. | Date. 


ee 


Right 
Ascen- | nation 
sion. | North. 










e é 


Dec.| 5 35 (+85 of Dec. 


ee 


h m 
I 29 |+88 51 
8 
76.73 | 44-80 
1.4 | 76.08 | 45.05 
2-4 | 75-50 | 45-30 
3-4 | 74-99 | 45-56 







0.5 | 11.76] 29.48] 0.6 
1.5 | 11.87 | 29.77] 1.6 
2.5 | 11.99 | 30.03] 2.6 
3-5 | 12.12 | 30.28] 3.6 










4.5 | 12.28 | 30.54] 4.6 
5-5 | 12.44 | 30.81] 5.6 
6.5 | 12.61 | 31-09] 6.6 
7.5] 12.77 | 31.41] 7.6 





4.4] 74.50 | 45.84 
5-4 | 73-99 | 46.13 
6.4} 73-44 | 40.44 
7.4| 72.82 | 46.76 








8.5 | 12.92 | 31.75] 8.6 
9-5 | 13-05 | 32.11] 9.6 
10.5 | 13.16 | 32.47 | 10.6 
II.§ | 13-25 | 32.82 | 11.6 


8.4 | 72.09 | 47.09 
9-3 | 71-27 | 47.40 
10.3 | 70.38 | 47.69 
11.3 | 69.44 | 47.95 








12.3 | 68.52 | 48.18 
13-3 | 67.64 | 48.39 
14.3 | 66.82 | 48.59 
15.3 | 66.05 | 48.78 


12.5 | 13.32 | 33-16] 12.6 
13-5 | 13-37 | 33-47 | 13-6 
14.5 | 13-43 | 33-77 | 14-6 
15.5 | 13-49 | 34.06] 15.6 








16.5 | 13-55 | 34-34] 16.6| 8.78 
17.§ | 13-62 | 34.61] 17.6! 9.03 
18.5 | 13.70] 34.90] 18.6 | 9.30 
19.5 | 13-78 | 35-20] 19.6! 9.57 


16.3 | 65.32 | 48.97 
17.3 | 64.60 | 49.17 
18.3 | 63.88 | 49.38 
19.3 | 63.13 | 49.60 






94259 












20.3 | 62.33 | 49.83 





20.5 | 13-86 35-511 20.5| 9.86. 









21.3 21.3 | 61.47 | 50.06 21.5 | 13.93 | 35-84] 21.5 | 10.14 | 
22.3 22.3 | 60.54] 50.29 22.5 | 13.99 | 36.18] 22.5 | 10.42 
23-3 23-3 | 59-55 | 50.51 23-5 | 14.04 | 36.54 | 23-5 | 10.67 
24.3 24.3 | 58.52] 50.72 24.5 | 14.08 | 36.90] 24.5 | 10.90 | 59.3 
25.3 25.3 | 57-45 | 50.91 25.5 | 14.09 | 37-269 25.5 | rr.11 | 59-6 
26.3 26.3 | 56.37 | 51.07 26.5 | 14.10] 37.61] 26.5 | 11.29 | 504 





27.3 | 1.80 | 52.13 ] 27-3 | 55-38 | 51.21 27.5 | 14.09 | 37.94] 27-5 | 11.43 | 60.3! 






28.5 | 14.06 | 38.25 | 28.5 | 13.56 | 60.6! 
29.5 | 14.05 | 38.54 | 29.5 | 11.68 | 60.9 
30.5 | 14.04 | 38.81 J 30.5 | 11.80) Or.1 
14.05 | 39.07 | 31-5 | 11-94 | O14 


28.3 | 1.52 | 52.20} 28.3 | 54.30] 51.33 
29.3 | 1.26 | 52.260] 29.3 | 53-34] 51-44 
30.3 | 1.02 | 52.32 | 30.3 | §2.46] 51.55 
31.3 | 0.78 | 52.40 31.3, 51.63 51.67 















11.85 +r1.81 20.34 +20.32 
5° 34™ 35%.250] 7* r™ 5°64 
+85° 9° 25.87 [487° 11 5°".45 


12.30 +12.26 
4 o™ 27°.362 
+85° 19’ = 517".91 
(Eph rs) 


13.70 +13.66 50.42 +50.41 
o§ 56™ 54°%.0308 15297 15°.60 
+85° 48’ —ss«6"".45 §+88° 51’ = 6". 49 


















fan. 53 
0.6 17.96 
1.6 18.23 
2.6 18.53 
3-6 18.84 
4-6 19-15 
5-6 19.48 
6.6 19.79 
7.5 20.09 
8.5 20.37 
9-5 20.62 
10.5 20.87 
11.5 21.10 
12.5 21.34 
(3.5 21.62 
14.5 23.91 
15.5 22.23 
16.5 22.57 
17-5 | 25.78 | 22.91 
18.5 | 26.06 | 23.27 
19.5! 26.27 | 23.61 
20.5 | 26.42 | 23.94 
31.5 | 26.53 | 24.25 
22.5 | 26.61 | 24.54 
23.5 | 26.72 | 24.82 
24.5 | 26.83 | 25.10 
95.5 | 26.99 | 25.38 
26.5 | 27.19 | 25.67 
37-5 | 27.39 | 25.96 
28.5 | 27.61 | 26.27 
29.5 | 27.82 | 26.60 
3°.5 | 27.99 | 26.95 
31.5 | 28.09 | 27.30 

31.60 +51.59 


#13" —-47°.916 


$88° 53! 


22'’.50 


JANUARY, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


1 H. Draconis. 


Mean 


Solar 


Date. 


19.6 


20.6 
21.6 
22.6 
23.6 


24.6 
25-5 
26.5 
27-5 


28.5 
29-5 
39-5 
31-5 


Mag. 4.6 


17.23 
17-34 
17.43 
17.51 


17-59 
17.66 
17.72 
17.78 


17.85 
17.91 
17-99 
18.06 


18.14 
18.22 
18.30 
18.37 


6.93 


9° 


+81° 


25™ 
42' 





Decli- 
nation 
North. 


3-15 


3-55 
3-79 


4.05 
4-33 
4.62 
4-91 


5-19 
5.46 
5-72 
5-96 


6.20 
6.43 
6.67 
6.91 


7-17 
7-44 
7-74 
8.06 


+6.86 


4°.133 
12/'.85 


80 H. Camelop. 
Mag. 5.3 





16.6 


18.6 
19.6 


20.6 
21.6 
22.6 
23.6 


24.6 
25.6 
26.6 
27.6 


28.6 
29.6 
30.6 
31.6 


8. 


4-19 
4-30 
4.41 


4.52 
4.62 
4-73 
4.85 


4-98 


§.11 
5.24 
5-37 


19 





+8.13 


Io" 20™ = 49°.679 


+82° 


59’ 


30°'.46 
[Eph 15] 


Bradley 1673. 
Mag. 6.3 


Jan. 


0.7 
1.7 
2.7 
3-7 


4-7 
5:7 
6.7 
7-7 


8.7 
9-7 
10.7 
11.7 


12.7 
13-7 
14.7 
15-7 


16.7 
17-7 
18.7 
19.7 


20.7 
21.7 
22.7 


23-7 


24.7 
25-7 
26.7 
27-7 


28.7 
29.7 
39-7 
31.6 


31. 





12 14 


8 
46.87 
47.61 
48.39 
49.20 


50.00 
50.76 
51.48 
§2.15 


52.77 
53-35 
53-92 
54-51 


55:15 
55-82 
56.56 
57-32 


58.09 
58.85 


59-57 
60.26 


60.90 


61.49 
62.06 


62.61 


63.16 
63.72 
64.30 
64.91 


65.55 
66.22 


66.90 
67.58 


22 


Decli- 
nation 
North. 


+88 9 
51.52 
51.45 
51.40 
51.37 


51-37 
51-39 
51.42 
51-47 


51.51 
51.53 
51-55 
51-55 


51.54 
51.53 
51.53 
51.55 


51.60 
51.68 
51-79 
51.91 


52.04 
§2.17 
52.30 
52.41 


§2.52 
52.62 
52.71 
52.81 


52.91 
53-02 
53-15 
53-31 


431.20 | 


125 14™ = 27°.688 


+88° 


10’ 


15’’.98 


263 


Groombridge 2283. 


Mean! Right 
Solar | Ascen- | nation 
Date. 


Jan. 


0.8 
1.8 
2.8 
3.8 


4.8 
5.8 
6.8 
7.8 


8.8 
9.8 
10.8 
11.8 


12.8 
13.8 
14.8 
15.8 


16.8 
17.8 
18.8 





Mag. 7.2 


Decli- 
sion. | North. 


7°34 
7°79 
8.21 


8.60 
8.96 
9.30 
9.64 


9:99 
10.37 


10.79 
11.25 


11.74 
12.26 
12.78 





23.42 +23.40 


15> 


+87° 33’ 


20°.10 
38°'.3% 


4™ 





264 


FEBRUARY, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


Groombridge 1119. 





Mag. 7.0 


1 H. Draconis. 









hm 





80 H. Camelop. 

















Mag. 5.3 


Bradley 1672. 
Mag. 6.3 











| 9 25 10 21 59| Feb.| 12 15 |+88 9} Feb. 
8 8 oe 8 oe 

0.5 | 28.09 | 27.309 0.5 | 18.37 5-37 | 18.96] 0.6] 7.58] 53.31] 0.8 

1.§ | 28.11 | 27.66] 1.5] 18.43 5-48 | 19.26] 1.6} 8.24] 53.49] 1.8 

2.5 | 28.02 | 28.01] 2.5 | 18.48 §-58 | 19.56] 2.6] 8.86] 53.69] 2.8 

3-5 | 27-86 | 28.35] 3.5 | 18.52 5.66 | 19.86] 3.6] 9.42] 53-904 3.8 

4-5 | 27-04 | 28.67] 4.5 | 18.53 5-73 | 20.16 4.6] 9.92] 54.11 4.8 

5-5 | 27-40; 28.96] 5.5 | 18.55 5.78 ; 20.43] 5-6] 10.37) 54-319 5-8 

6.5 | 27.18 | 29.23] 6.5 | 18.57 5-84 | 20.67] 6.6] 10.80] 54.50] 6.8 

7.5 | 27.02 | 29.491 7-5 | 18.59 5.90 | 20.90] 7.6] 11.23 | 54.679 7-7 

8.5 | 26.93 | 29.75] 8.5 | 18.62 5-97 | 21.13] 8.6) 11.68] 54.82] 8.7 

9-5 | 26.88 | 30.02} 9.5 | 18.66 6.05 | 21.36] 9.6] 12.17] 54.971 9-7 

10.5 | 26.85 | 30.31 J 10.5 | 18.70 6.14 | 23.60 § 10.6 | 12.71 | 55.12 § 10.7 

11.5 | 26.80 | 30.63 J 11.5 | 18.75 6.23 | 21.87 } 11.6 | 13.28] §5.29 9 11.7 

12.4 | 26.69 | 30.97 | 12.5 | 18.79 6.32 | 22.17 | 12.6 | 13.87 | 55.50] 12.7 

13.4 | 26.50 | 33.313 1 13.5 | 18.82 6.40 | 22.48 FP'r3.6 | 14.44 | 55-73 | 13-7 

14.4 | 26.21 | 31.669 14.5 | 18.84 6.46 | 22.81 1 14.6 | 14.97 | 55-97 | 14.7 

15.4 | 25.84 | 32.001 15.5 | 18.85 6.51 | 23.15 115.6 | 15.47 | 56.241 15.7 

16.4 | 25.38 | 32.32 § 16.5 | 18.84 6.55 | 23.47 116.6 | 15.91 | 56.51 1 16.7 | 27.05 | 8.33 
17.4 | 24.89 | 32.62 117.5 | 18.83 6.58 | 23.80] 17.6 | 16.30] 56.79] 17.7 | 27.56) 8.64 
18.4 | 24.37 | 32.91} 18.5 | 18.81 -§| 6.59 | 24.12 1 18.6] 16.66 | 57.07 | 18.7 | 28.04 | 8.34 
19.4 | 23.86 | 33.18] 19.5 | 18.79 | 13-761 19.5 | 6.61 | 24.41] 19.6] 16.98 | 57.33 ] 19.7 | 28.50 7 
20.4 | 23.35 | 33-43 | 20.5 | 18.76} 14.03 } 20.5 | 6.62 | 24.69 | 20.6 | 17.30] 57.58] 20.7 | 28.94 8.91 
21.4 | 22.88 | 33.67 | 21.5 ' 18.75 | 14.30] 21.5 | 6.64 | 24.97] 21.6 ' 17.62 | 57.82 f 21.7 | 29.38 | 8.95 
22.4 | 22.45 | 33-92 | 22.5 | 18.73 | 14.57. 22.5 | 6.65 | 25.23 | 22.6 | 17.95 | 58.05 | 22.7 | 29.81 | 9-04 
23.4 | 22.04 | 34.17 | 23-5 | 18.73 | 14.84] 23.5] 6.67 | 25.50] 23.6 | 18.29 | 58.28 | 23.7 | 30.25 | 9-11 
24.4 | 21.67 | 34.449 24.5 | 18.72 | 15.11} 24.5] 6.717 | 25.78] 24.6 | 18.67 | 58.51 | 24.7 | 30.72 orf 
25.4 | 21.29 | 34.72 § 25.5 | 18.72 | 15.401 25.5] 6.75 | 26.07 | 25.6 | 19.07 | 58.75 3 25.7 | 31-19] 9 
26.4 | 20.89 | 35.01 | 26.5 | 18.71 | 15.70] 26.5 | 6.78 | 26.37 | 26.6 | 19.49 | 59.00} 26.7 | 31.69 | 9.24 
27.4 | 20.44 | 35.31 127.5 | 18.70 | 16.02 1 27.5 | 6.81 | 26.69 | 27.6 | 19.90] 59.27 1 27.7 | 32-21 | 9-38 
28.4 | 19.90 | 35.62 | 28.5 | 18.68 | 16.35 | 28.5 | 6.83 | 27.03 | 28.6 | 20°30 | 59.56 | 28.7 | 32.75 | 9-44 
29.4 | 19.28 | 35.92 | 29.5 | 18.65 | 16.68] 29.5 | 6.84 | 27.38 | 29.6 | 20.66 | 59.87 . ; 
30.4 | 18.58 | 36.21 | 30.4 | 18.60 | 17.01 | 30.5 | 6.83 | 27.72 | 30.6 | 20.96 | 60.19 

31.4 | 17.81 | 36.47 | 31.4 | 18.54 | 17.329 31.5 | 6.82 | 28.06 f 31.6| 21.19 | 60.52 

51.72 +51.72 6.93 +6.86 8.19 +8.13 31.24 +31.22 

82 33™ 47*.916] gh 25s™ 4°.133 9 102 20™ 3 49°.679f 125 14™ 279.688 
+88° 53’ -22"’.50 14+81° 42’) -12’".85 14+82° 59’ =30''.46 9 +88° 10’ = 115’'.98 





(Eph 1s] 





8.4 | 74.19 
9-4 | 73-62 
8.4 | 73-06 
1.4 | 72-44 


9.4 71.76 
3-4 71.00 
4-4 | 70.15 
'§-4 | 69.23 


6.4 | 68.26 


7-4 | 67.26 
8.4 | 66.28 


9-4 | 65.31 





00.4 | 64.37 
01.3 | 63.48 
22.3 | 62.63 
33.3 | 61.82 


24-3 | 60.99 
25.3 | 60.20 
36.3 | 59.36 
27.3 | 58.46 


38.3 | §7.51 
29.3 | 56-45 
$°-3 | §5-35 
31.3 54-31 
$1.82 
8 38 
488° 53° 


+51.81 
47°.916 
22’’.50 


MARCH, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


1H. Draconis. 
Mag. 4.6 


Decli- 
nation 
North. 


Right 
Ascen- 
sion. 


Mean 
Solar 
Date. 


h m e s 


Mar.| 9 25 
8 
18.68 
18.65 
18.60 


18.54 


0.5 
1.5 
2.4 
3-4 


18.48 


18.42 
18.36 
18.30 


4-4 
5-4 
6.4 
7-4 


17.60 
17.86 
18.10 
18.32 


18.26 
18.22 
18.18 
18.14 


8.4 
9-4 
10.4 
II.4 


18.55 
18.79 
19.05 
19.33 


18.10 
18.04 
17-97 
17.89 


17.80 


17.70 
17.60 


17.51 


19.63 
19.93 
20.24 
20.54 


12.4 
13.4 
14.4 
15.4 


20.81 
21.07 
21.31 
21.53 


16.4 
17-4 
18.4 
19-4 


20.4 
21.4 
22.4 


23-4 


17.42 
17-33 
17.25 
17-17 


21.74 
21.95 
22.135 


22.35 


24.4 
25.4 
26.4 
27.4 


22.57 
22.80 


23.04 
23.30 


17.09 
17.02 
16.94 
16.85 


28.4 
29.4 
39-4 
31-4 


16.76 
16.65 
16.54 
16.42 


23-55 
23-79 
24.01 
24.22 


+6.86 
4°.133 
12’’.85 


6.93 
g? 25™ 
481° 42 ’ 








80 H. Camelop. Bradley 16732. 
Mag. 6.3 
Mean Mean | Right | Decli- 
Solar Solar | Ascen- | nation 
Date. -{ Date.| sion. | North. 
Mar. 2 59] Mar. +88 9 
0.5 0.6 59-56 
1.5 1.6 | 20.66 | 59.87 
2.5 2.6 | 20.96 | 60.19 
3-5 3.6 | 21.19} 60.52 
4-5 4.6 | 21.37 | 60.84 
5.5 5-6 | 21.52 | 61.14 
6.5 6.6 | 21.64 | 61.41 
7.5 7.6 | 21.77 | 61.67 
8.5 8.6 | 21.95 | 61.94 
9-5 9-5 | 22.16 | 62.17 
10.5 10.5 | 22.41 | 62.43 
II.5 11.5 | 22.67 | 62.70 
12.5 12.5 | 22.93 | 63.00 
13.5 13.5 | 23-16 | 63.32 
14.5 14.5 | 23-35 | 63.66 
15.5 15.5 | 23.49 | 64.01 
16.5 16.5 | 23.57 | 64.36 
17-4 17.5 | 23.59 | 64.72 
18.4 18.5 | 23.60 | 65.04 
19.4 19.5 | 23.58 | 65.36 
20.4 20.5 | 23.56 | 65.66 
21.4 21.5 | 23.54 | 65.95 
22.4 22.5 | 23.54 | 66.23 
23.4 23.5 | 23.55 | 66.51 
24.4 24.5 | 23.60 | 66.79 
25.4| 5.76 | 34.281 25.5 | 23.67 | 67.07 
26.4] 5.71 | 34.55 | 26.5 | 23.73 | 67.37 
27-41 5.65 | 34.84 | 27.5 | 23.78 | 67.69 
28.4] §.57 | 35-14] 28.5 | 23.81 | 68.02 
29.4] 5-48 | 35-43 | 29.5 | 23-78 | 68.37 
30.4] §.38 | 35.712 | 30.5 | 23.69 | 68.72 
31-4] 5-25 | 35-98 | 31-5 | 23.53 | 69.06 
8.20 +8.13 31.28 +31.26 


10° 20" 49°.679 
+82° 59’ 30’'.46 
(Eph 15] 


125 14™ 279.688 
+88° 10’ = 15’’.98 
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Groombridge 2283. 
Mag. 7.2 


Mean 


Date. 





° v 


h m 


15 4 [+87 33 
8 oe 
32.75 
33-27 
33-78 
34-25 


0.7 
1.7 
2.7 
3-7 


9-42 
9-53 
9.68 
9.84 


10.02 
10.20 
10.36 
10.51 


34-67 
35.06 
35-43 
35-78 


4-7 
5-7 
6.7 
7-7 


8.7 
9-7 
10.7 
11.7 


10.63 


10.75 
10.87 


10.99 


36.15 
36.54 
36.95 
37-39 


37.86 


38.34 
38.80 


39-24 


12.7 
13.7 
14.7 
15.6 


11.14 
11.31 
II.50 
11.72 


16.6 
17.6 
18.6 
19.6 


39-65 
40.03 
40.38 
40.71 


11.95 
12.20 
12.45 
12.69 


20.6 
21.6 
22.6 
23.6 


41.02 
41.32 
41.62 
41.93 


12.92 
13.14 
13-35 
13-55 


24.6 
25.6 
26.6 
27.6 


42.25 
42.59 
42.95 
43-32 


13-74 ° 
13.94 
14.14 
14.37 


28.6 
29.6 
30.6 
31.6 


14.61 
14.88 
15.17 
15.48 


43.68 
44.02 
44.34 
44.61 


+23.40 
20°.10 
38’’.31 


23.42 
+87° 33’ 
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APPARENT PLACES OF CIRCUMPOLAR STARS 


Groombridge 1119. 


Apr. 


0.3 
1.3 
2.3 
3:3 


4-3 
5-3 
6.3 
7°3 


8.3 
9-3 
10.3 
II.3 


12.3 
13.3 
14.3 
15-3 


16.3 


17-3 
18.3 


19.3 


20.3 
21.3 
22.3 


23-3 


24.3 
25.3 
26.2 
27.2 


28.2 
29.2 
30.2 
31.2 


51.86 





53.08 
51.98 
59.97 


50.02 
49-15 
48.29 
47-41 


46.50 
45-51 
44-45 
43-30 


42.13 
49.93 
39-72 
38.56 


37-43 
36.35 
35-34 
34.36 


33-41 
32.48 
31-53 
30.56 


29.53 
28.43 
27.28 
26.08 


24.91 
23-77 
22.70 
21.72 


8) 13m 


LRRO e3/ 


Mag. 7.0 


Mean| Right | Decli- 
lar 


nation 
North. 


42.52 
42.51 
42.52 
42.54 


42.55 
42.55 
42.54 
42.49 


42.42 
42.32 
42.20 
42.07 


+51.85 


47'.916 


22°'.50 


APRIL, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 














































1H. Draconis. 
Mag. 4.6 


80 H. Camelop. 
Mag. 5.3 


Bradley 1673. 





Mean} Right | Decli- 
Solar | Ascen-! nation 
Date.| sion. | North. 


Mean | Right | Decli- 
Solar | Ascen- | nation 
Date.| sion. | North. 








+82 59 
35-98 
36.22 
36.43 
36.62 


h m | eo 8 
9 25 

8 o 
16.42 
16.29 
16.16 
16.05 


Apr. Apr. 
0.4 
1.4 
2.4 
3-4 


0.4 
1.4 
2.4 
3-4 


36.80 
36.98 
37.18 
37°39 


15-94 
15.84 
15-75 
15.66 |. 


4:4 
5-4 
6.4 
7-4 


4.4 
5-4 
6.4 
7:4 


8.3 
9-3 
10.3 
11.3 


8.4 
9-4 
10.4 
11.4 


37-63 
37-87 
38.12 


38.37 


15.56 
15-45 
15-33 
15.21 


38.60 
38.82 
39-02 
39.20 


12.3 
13-3 
14.3 
15-3 


15.07 
14.94 
14-79 
14.65 


12.4 
13.4 
14.4 
15.4 


16.3 
17.3 
18.3 
19.3 


39-36 
39-51 
39-65 
39-79 


16.4 
17.4 | 3. 
18.4 
19.4 


14.51 
14.38 
14.25 
14.12 


26.94 
27.03 
27.12 
27.23 


20.3 
21.3 
22.3 


23-3 


14.01 
13.90 
13.78 
13.67 


20.4 
21.4 
22.3 


23-3 


39-93 
40.08 
40.24 
40.40 





40.58 
40.76 
40.93 
41.08 


24.3 
25:3 
26.3 
27-3 


13-55 
13.41 
13.27 
13.12 


27-34 
27-45 
27-55 
27.62 


24.3 
25-3 
26.3 
27-3 


2.34 
2.19 
2.03 
1.86 


28.3 
29-3 
39-3 


41.20 
41.29 
41.36 
41.41 


27.66 
27.07 
27.66 


28.3 
29.3 
39-3 
32-3 


1.69 


1.52 


1.35 
1.19 


12.97 
12.82 


12.67 
12.54 












+6.86 
4°.133 
127.85 


8.20 +8.14 
ro" 20 = =49°.679 
+82° 59’ 30°'.46 
(Eph rs) 


6.93 
gh 25™ 
+81° 42’ 


31.32 +31.30 
125 14™ = 27°.688 
+88° 10’ =15°’.98 


23.44 +23-4 
rs" 4™ 207.11 
+87° 33’ 38.3 


MAY, 1915. 267 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 
roombridge 1119.] 1H. Draconis. 
Mag. 7.0 Mag. 4.6 


‘ean! Right | Decli- | Mean 
polar | Ascen- | nation # Solar 
ate. sion. | Nortk. | Date. 












h m e e e 
ay | 8 33 53] May +81 42 

s o oe 
0.2 , 82.70 42.20] 0.3 27.66 
x.2 | 81.72 | 42.07] 1.3 27.64 


27.62 61.04 


2.2 | 80.83 41.95] 2.3 
27.60% 3.3 | 60.91 | 41.50 


3-2 | 79-98 | 41-84] 3.3 


27.61] 4.3 | 60.78 | 41.57 
27.641 5.3 | 60.65 | 41.66 
27.67 | 6.3 | 60.52 | 41.76 
27.721 7.3 | 60.38 | 41.87 


42 79-15 | 41-76] 4.3 
5.2' 78.30 | 41.70] 5.3 
6.2 77-39} 41-64) 6.3 
9.2 76.41 | 41.58] 7.3 


27.76] 8.3 | 60.22 | 41.98 
27.781 9.3 | 60.06 | 42.08 
27.79 | 10.3 | §9.88 | 42.16 
27.77 | 11.3 | 59-69 | 42.23 


8.2 75.36] 41.51} 8.3 
9.2 74.25 | 41.42] 9.3 
1.2 73.35 | 41-31 | 10.3 
(2.2 72.04 | 41.37] 11.3 


2.2 70.97 | 41.02 | 12.3 
3-2 69.95 | 40.85 | 13.3 
14.2 68.98 | 40.67 | 14.2 
t§-2 68.07 | 40.49] 15.2 


27.72 | 12.3 | 59-52 | 42.27 
27.66 I 13.3 | 59.33 | 42.28 
27-59 1 14.3 | 59.16 | 42.28 
27.51 1 15.3 | 58.99 | 42.28 


27.44 1 16.3 | 58.83 | 42.27 
27.361 17.3 | 58.68 | 42.26 
27.28 | 18.3 | 58.54 | 42.26 
27.22 | 19.3 | 58.40 | 42.26 


(6.2 67.23 | 40.30] 16.2 
t7.2 66.43 | 40.13 |. 17.2 
8.2 65.66 | 39.98 | 18.2 
19.2 64.89 | 39.83 | 19.2 


bo.2 64.11 | 39.68 § 20.2 


21.2 63.30 | 39-55 | 21.2 
$2.2 | 62.42 | 39-40 | 22.2 


23.2 | 61.50 39-25 | 23-2 


27.18 | 20.3 | §8.27 | 42.28 
27.14] 21.3 | §8.12 | 42.30 
27-09 | 22.3 | 57-97 | 42.32 
27.04 | 23.3 | 57-81 | 42.34 


26.97 | 24.3 | 57-64 | 42.35 
26.87 | 25.3 | 57-46 | 42.33 
26.74 | 26.3 | 57.27 | 42.27 
26.58 | 27.3 | 57-09 | 42.19 


24.2 | 60.55 | 39-07 | 24.2 
26.2 | §9.60 | 38.86 f 25.2 
26.2 | 58.67 | 38.62 | 26.2 
27.2 | §7.8r | 38.36 | 27.2 
38.2 | 57.06 | 38.09 | 28.2 26.41 | 28.3 | 56.92 | 42.10 
99.2 | 56.39 | 37-82 | 29.2 26.24 | 29.2 | 56.77 | 41.99 
30.2 | §5.80 | 37.58 I 30.2 26.07 | 30.2 | 56.63 | 41.88 
31.2] §5.27 | 37-34 133-2 | 8.74 | 25.91 | 31.2 | §6.50 | 41.78 












51.84 +51.83 6.93 +6.86 8.20 +8.14 
#13" 47°.916] o* 25™ = 4°.133] ro" 20™ ~—49*.679 
88° 53’ 29.50 $4819 42’ 12.85 § 482° 59’ 9307.46 
(Eph 1s} 


31-35 = +3134 
125 y4™ 279.688 
+88° 10’ =-15'’.98 


23.47 +23.45 
r5" 4™ 20°.10 
+87° 33’ 38.31 





JUNE, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 





268 
Groombridge 1119. 
Mag. 7.0 
Mean Decli- 
Solar nation 
Date. North. 
June +88 53 
0.2 37-34 
1.2 37-13 
2.1 36.93 
3.1 36.73 
4.1 36.53 
5.1 36.32 
6.1 36.09 
7-1 35-84 
8.1 35-56 
9.1 35-37 
10.1 34.96 
11.1 34.66 
12.1 34.36 
13.1 34.06 
14.1 33-78 
15.1 33-52 
16.1 33-26 
17.1 33-02 
18.1 32.77 
19.1 32.52 
20.1 32.24 
21.1 31.94 
22.1 31.62 
23.1 31.27 
24.1 30.90 
25.1 30.54 
26.1 30.19 
27.1 29.86 
28.1 29.55 
29.1 29.26 
30.1 28.98 





31.1 40.84 | 28.71 





51.74 
85 13™ 
+88° 53’ 


+51.74 
47°.916 
22'..50 





1H. Draconis. 
Mag. 4.6 


Mean | Right 
Solar | Ascen- 
Date.| sion. 


h m 


June] 9 25 


8 
0.21 8.74 
1.2} 8.64 
2.2} 8.55 
3-2 | 8.46 


4.2| 8.35 
5-2] 8.23 
6.2} 8.10 


7-2) 7-97 


8.2! 7.85 
9-2) 7-74 
10.2] 7.62 
11.2] 7.52 


12.2] 7.42 
13.2] 7-33 
14.2] 7.25 
1§.2| 7.17 


16.2] 7.10 
17.2| 7.02 
18.2| 6.94 
19.2| 6.85 


20.1 | 6.74 
21.1] 6.64 
22.1] 6.54 


23.1} 6.44 


24.1 | 6.35 
25.1] 6.27 
26.1 | 6.22 
27.1| 6.17 


28.1} 6.12 
29.1 | 6.08 
30.2 | 6.02 


3I-I | 5-97 


6.93 
gh 25m 








Decli- [Mean | Right | Decli- [Mean 
Solar | Ascen- |} nation } Solar 


nation 
North. 


25.91 
25.78 
25.66 
25-55 


25.44 
25.32 
25.18 
25.02 


24.84 
24.65 
24.44 
24.22 


23-99 
23-77 
23.50 
23.36 


23.17 
22.99 
22.82 
22.64 


22.44 
22.22 


21.98 


21.71 


21.42 
21.12 


20.82 
20.54 


20.27 
20.03 
19-79 
19.57 


+6.86 
4°.133 


+81° 42’ —- 12"'.85 


80 H. Camelop. 
Mag. 5.3 





Bradley 1672. 
Mag. 6.3 


Date.| sion. | North. | Date.| sion. 





h m e e 


June] 10 20 |+82 59f June 


0.2 | 56.50 | 41.78 
1.2 | 56.37 | 41.70 
2.2 | 56.24 | 41.64 
3.2 | 56.x1 | 41.59 


4-2 | 55-97 | 41-54 
5.2 | §5.8r | 41.49 
6.2 | 55.65 | 41.42 
7-2 | 55-47 | 41-34 


8.2 | §5.30| 41.24 
9.2 | 55.14 | 41.11 


10.2 | 54.97 | 40.96 
11.2 | 54.81 | 40.80 


12.2 | 54.67 | 40.63 
13-2 | 54-54 | 40.47 
14.2 | §4.42 | 40.31 
15.2 | 54.30 | 40.16 


16.2 | §4.18 | 40.02 
17.2 | 54.06 | 39.88 
18.2 | 53.94 | 39-76 
19.2 | 53-81 | 39.64 


20.2 | 53.67 | 39.50 
21.2 | 53-52 | 39-34 
22.2 | 53.36| 39.16 
23.2 | 53.21 | 38.95 


24.2 | 53.06 | 38.72 
25.2 | 52.93 | 38.46 
26.2 | 52.82 | 38.20 
27.2 | §2.72 | 37-96 


28.2 | 52.63 | 37-74 
29-2 | 52-54] 37-53 
39-2 | 52-44 | 37-33 
31-2 | $2-34 | 37-15 


8.20 +8.14 
10° 207 49.679 
+82° 59’ = 3:0’.46 
{Eph rs] 


Right | Decli- 
Ascen- | nation 
i ! North. 


bh m e é 


oo 


0.3 | 58.10 | 21.92 


1.3 | 57-56 
2.3 | §7-03 
3-3 | 56.49 


4-3 | 55-91 
5-3 | 55-29 
6.3 | 54.63 
7-3 | 53-92 


8.3 | 53.19 
9-3 | 52-45 
10.3 | §1-73 
11.3 | §3-02 


12.3 | §0.33 
13-3 | 49-67 
14.3 | 49-05 
15.3 | 48.46 


16.3 | 47.89 
17-3 | 47-31 
18.3 | 46.73 
19.3 | 46.11 


20.3 | 45.45 
21.3 | 44.73 
22.3 | 43-98 
23-3 | 43-21 


24.3 | 42.45 
25.3 | 41.72 
26.2 | 41.04 
27.2 | 40.43 


28.2 | 39.85 
29.2 | 39.30 
30.2 | 38.74 
31.2 | 38.17 


21.95 
22.01 


22.09 


22.17 
22.26 
22.35 
22.42 


22.48 
22.51 
22.52 
22.52 


22.50 
22.47 


22.44 
22.41 


22.38 
22.36 
22.36 
22.37 


22.38 
22.37 


22.35 
22.29 


22.20 


22.09 


21.96 
21.83 


21.71 
21.60 
21.50 
23.43 


31.36 +33.35 
122 y4™ 275 688 
+88° 10’ = 15/'.98 


Mean | Right 
lar | Ascen- 
te. 7 L 


So 
Da 


0.4 
1.4 
2.4 
3-4 


4-4 
5-4 
6.4 
7-4 


8.4 
9-4 
10.4 
11.4 


12.4 
13.4 
14.4 
15.4 


16.4 
17.4 
18.4 
19.4 


20.4 
21.4 
22.4 


23.4 


24-4 
25.4 
26.4 
27-4 


28.4 
29.4 
30.4 
31-4 


23.49 +23. 
t5® 4™  20°.11 


33° 38"'.2 


+87° 


Groombridge # 
Mag. 7.2 





hm 


12 14 |+88 10 June| 15 4 


s i 
44.11 ; 
43-86 
43-64 
43-42 





43-18 | 
42.93 
42.65 
42.33 


41.99 
41.61 
41.22 
40.82 


40.41 
40.02 
39-65 
39-29 


38.95 
38.62 
38.30 
37-97 


37-60 
37-19 
36.74 
36.25 


35-74 
35-23 
34-72 
34-24 


33.80 
33-39 
32-99 
32-59 





: 


x 


% 


Me © & 


Sn Gk SG 








JULY, 1915. 
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APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


vombridge 1119. 
Mag. 7.0 


Right 
Ascen- 
s08). 


| FRB 


m 
t3 


OO py 


ly 

‘  § 
-T | 40.84 
-I | 40.56 
-1 | 40.25 
-I | 39-94 


I | 39-63 
LI | 39-38 
'. | 39-20 
Lo! 39.08 


0 | 39.05 
40 | 39.07 
0 | 39.14 
10 | 39.25 


J-0 | 39.37 
+0 | 39.47 
5-0 | 39.53 
5.0 | 39.54 


70 39-51 
B.0 | 39.46 
9.0 | 39.40 
D.0 | 39.40 


2.0} 39.49 
2.0 | 39.67 
$0] 39.97 
4-0 | 40.33 


15-0 | 40.74 
5-9 | 4X.15 
6.9 | 41.52 
7-9 | 41.83 


B.9 | 42.07 
39.9 | 42.27 
30-9 | 42.46 
31-9 | 42.65 


$1.62 
# 13m 
+88° 53° 


Decii- 
nation 
North. 


20.82 


20.47 
20.15 
19.84 
19.54 


19.24 
18.93 


18.59 
18.24 


+51.61 


47°.916 
22/’.50 


1 H. Draconis. 
Mag. 4.6 


Mean 
Solar 
Date. 


1.1 
2.1 
3.1 
4.1 


5.1 
6.1 
7.1 
8.1 


9.1 
10.1 
11.1 
12.1 


13.1 
14.1 
15.1 
16.1 


17.1 
18.1 
19.1 
20.1 


21.1 
22.1 
23.1 
24.1 


25.1 
26.0 
27.0 
28.0 


29.0 
30.0 
31.0 
32.0 


6.93 
9° 25™ 
+817 ° 42 ’ 


Right | Decli- 
Ascen- | nation 
sion. | North. 


h m | o 
9 25 +81 42 
s 1 on 

5-97 | 19.57 
5:99 | 19.34 
5-83 | 19.10 
5°75 18.84 


18.56 
18.25 
17.94 
17.61 


5-67 
5.60 | 
5-53 
5.48 





17.29 
16.97 
16.66 
16.36 


5-43 
5-39 
5-37 
5-34 


| 

5-32 16.07 
5-30 | 15-79 
5.28 , 15.52 
§-25 | 15.26 
5.21 
5.16 | 


5.11 
5.07 


14.98 
14.69 
14.37 
14.03 


13.67 
13.29 
12.91 
12.54 


5-03 
5.01 
5-00 


4.99 


5-00 
5.02 
5-03 
5-03 


12.19 
11.87 
11.57 
1X.27 
| 


10.97 
§-02 | 10.67 


5.00 | 10.36 
4-98 | 10.02 





5-93 





+6.86 
4°.133 
12/'.85 


30 H. Camelop. 
Mag. 5.3 


Mean 


Date. 





July 


1.2 
2.2 
3-2 
4.1 


52-34 
§2.23 
§2.11 


51.98 


51.85 
51.72 
51.60 
51-49 


§.1 
6.1 
7.1 
8.1 


51-39 
§1.30 
51.22 
§1.15 


9.1 
10.1 
11.1 
12.1 


13.1 
14.1 
15.1 
16.1 


51.09 
51.02 
59-95 
50.87 


17.1 
18.1 
19.1 
20.1 


50.78 
50.69 
59-59 
50.49 


21.1 
22.1 
23.1 
24.1 


50.40 
50.32 
§0.25 
§0.21 


25.1 
26.1 
27.1 
28.1 


§0.17 
50.14 
50.11 


50.07 


29.1 
30.1 
31.1 
32.1 


§0.02 
49-96 
49-90 
49.83 


8.20 +8.14 
to? 20 = 49°.679 
+82° 59’ 30''.46 
(Eph rs] 





Bradley 1673. [Groombridge 2283. 
Mag. 6.3 


Right 
Ascen- 
sion. 


hm 


$ 
38.17 
37-57 
36.92 
36.23 


35-52 
34.80 
34.08 


33-38 


9.2 
10.2 
11.2 
12.2 


32.71 
32.08 
31-49 
39-93 


13.2 
14.2 
15.2 
16.2 


30.40 
29.88 
29.36 
28.82 


28.24 
27.62 


26.95 
26.27 


17.2 
18.2 
19.2 
20.2 


21.2 
22.2 
23.2 
24.2 


25.58 
24.92 
24.31 
23.76 


25.2 
26.2 
27.2 
28.2 


23.27 
22.81 
22.38 


21.93 


21.46 
20.94 


20.39 
19.81 


29.2 
30.2 
31.2 
32.2 


31-35 
12° 14™ 
+88° 10 


Decli- 


nation | Solar 


Nortk. 


@ é 


12 14 (+88 ro] July 


”o 


21.43 
21.37 
21.30 
21.22 


21.13 
21.02 
20.89 
20.73 


20.57 


20.39 
20.20 


20.01 


19.84 
19.67 
19.52 
19.37 


19.22 
19.08 
18.92 
18.73 


18.52 
18.27 
18.01 


17.74 


17-47 
17.21 
16.98 
16.75 


16.55 
16.34 
16.14 


15.92 


+31.33 
27°.688 


15’’.98 


27-3 


Mag. 7.2 


Mean | Right | Decli- 
Ascen- | nation 


Date.| sion. | North. 








hm} ° ° 


1§ 4 |+87 33 
8 on 
32-§9 
32.19 
31.76 
31.29 


39-68 
39-83 
39-99 
40.16 


1.4 
2.4 
3-3 
4-3 


30.80 
30.27 
29-73 
29.19 


28.64 


28.11 
27-59 
27.09 


40.33 
40.49 
40.62 
40.74 


40.84 
40.92 
40.98 
41.03 


9-3 
10.3 
11.3 
12.3 


26.61 
26.15 


25.69 
25.24 


41.07 
41.12 
41.18 
41.26 


13-3 
14.3 
15-3 
16.3 


24.77 
24.26 
23.71 
23.13 


17.3 
18.3 
19.3 
20.3 


41.35 
41.45 
41.55 
41.64 


21.3 
22.3 
23-3 
24.3 


22.52 


21.89 


21.27 


20.69 


41.70 
41.73 
41.73 
41.71 


41.68 
41.65 
41.62 
41.60 


20.14 
19.63 
19.14 
18.66 


25-3 
26.3 


28.3 


41.61 


41.63 
41.66 


41.70 


18.17 
30.3 | 17.67 
31.3. | 17.15 
32.3 | 16.59 
23.50 
rsh 4m 
+87° 33’ 


29-3 


+23.48 
20°.10 
387'.31 
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AUGUST, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


Groombridge 1119. 
Mag. 7.0 


Mean | Right | Decli- 
Solar | Ascen- | nation 


Date. 





h m 





sion. | Nortk. 


e é 


Aug.| 8 13 [+88 53 


§ 
0.9 | 42.65 
1.9 | 42.88 
2-9 | 43-17 
3-9 | 43-53 


4-9 | 43-95 
5-9 | 44-45 
6.9 | 44-99 
7-9 | 45-58 


8.9 | 46.18 
9-9 | 46.78 
10.9 | 47.36 
11.9 | 47.87 


12.9 | 48.34 
13-9 | 48.77 
14.9 | 49.20 
15.9 | 49.65 


16.9 50.17 
17.9 | 50.78 
18.9 | 51.50 
19.9 | 52.30 


20.9 | 53.16 
21.9 | 54.03 
22.9 | 54.88 


23-9 | 55-67 


24.9 | 56.39 
25-9 | 57-04 
26.9 | 57.69 
27.9 | 58.32 


28.9 | 58.98 
29.9 | 59.68 
30.9 | 60.45 
31.9 | 64.28 


51.48 
8 13™ 
+88° 53’ 


18.24 
17.86 
17-49 
17.11 


16.74 
16.37 
16.02 


15.69 


15.36 
15-05 
14.76 
14.47 


14.18 
13.87 
13-53 
13.18 


12.80 


12.43 
12.06 


11.71 


11.37 
11.07 


10.79 
10.52 


10.26 


9-98 


9.69 


9-39 


9-07 
8.74 
8.40 
8.07 


51.47 
47°.916 
22’’.50 








(Eph rs] 























1H. Draconis. 30 H. Camelop Bradley 1672. [Groombridge 220 
Mag. 4.6 Mag. 5.3 Mag. 6.3 
Mean} Right | Decli- | Mean | Right Mean 
Solar | Ascen-| nation Jj Solar | Ascen- Solar 
Date.| sion. | North.[ Date.| sion. Date. 
hm; ° ’ h m 
Aug.| 9 25 [+81 41 | Aug.! 10 20 Aug. r° j 
8 ” 8 s " 
1.0| 4.98 | 70.02} 1.1 | 49.83 1.3 | 76.59, 41-4 
2.0} 4.97 | 69.67] 2.1 | 49.77 2.3 | 76.01 | 41.4 
3-0] 4.97 | 69.30] 3-1 | 49.71 3-3 | 75-41 | 41-7 
4:0] 4.97 | 68.93] 4.1 | 49.65 |. 4-3 | 74-80, 413 
5-0| 4.98 | 68.56] 5.1 | 49.61 5-3 | 74-20| 414 
6.0] 4.99 | 68.18] 6.1 | 49.59 6.3 | 73-60} 41.4 
7.0| 5.02 | 67.819 7.1 | 49.57 7-3. | 73-01 | 419 
8.0] 5.06 | 67.45] 8.x | 49.56 8.2 | 72.45 | 414 
9-0] 5-09 | 67.11 f 9.1 | 49.55 9.2 | 71-92 41.3 
10.0| 5.13 | 66.78] 10.0 | 49.55 10.2 | 71.41! 41.4 
11.0] §.17 | 66.47 | 11.0] 49.55 11.2 | 70.91 | as 
12.0| §.21 | 66.16] 12.0 | 49.54 12.2 | 70.42 | 41.4 
13.0] 5.23 | 65.85 | 13.0 | 49.53 13.2 | 69.92 | 414 
13-9} 5-25 | 65.53 ] 14.0 | 49.50 14.2 | 69.40. 
14.9] 5.27 | 65.19] 15.0 | 49.47 15.2 | 68.84 
15:9] 5-29 | 64.83 | 16.0 | 49.43 16.2 | 68.25 
16.9} 5.31 | 64.441 17-0 | 49.41 17.2 67.63 | sod 
17-9 | 5-34 | 64.04 | 18.0 | 49.39 18.2 | 67.00 “1 
18.9 | 5.38 | 63.64] 19.0 | 49.39 19.2 | 66.37 
19:91 5-44 | 63.24 | 20.0 | 49.40 20.2 | 65.76 | 40-4 
20.9} 5.52 | 62.86 J 23.0 | 49.43 21.2 | 65.19 | 40.4 
21.9] 5-59 | 62.51 | 22.0 | 49.47 22.2 | 64.66 | 40. 
22.9| 5.66 | 62.18 | 23.0 | 49.51 23.2 | 64.16 304 
23-9 | 5-73 | 61.87 | 24.0 | 49.54 24.2 | 63.68 | 39-7 
24.9| 5-79 | 61.57 1 25.0 | 49.57 25.2 | 63.21 | 39-4 
25.9] 5.84 | 61.25 | 26.0 | 49.58 26.2 | 62.72 | 39- 
26.9| 5.89 | 60.93 [ 27.0 | 49.59 27.2 isi 94 
27.9| 5.93 | 60.59 | 27-9 | 49-59 28.2 | 61.69 | 39. 
28.9 | 5.98 | 60.24 | 28.9 | 49.60 29.2 | 61.14 | 39-1 
29.9| 6.03 | 59.87 | 29.9 | 49.60 30.2 | 60.57 | 39-4 
30.9 | 6.09 | 59.49 | 30.9 | 49.62 31-2 | 59.98 | 38-9 
31.9} 6.16 | 59.12] 31.9 | 49.64 32.2 | 59.40 38-7 
6.93  +6.86 8.19 © +8..13 31.31 431.30 | 23.50 +2348 
gh 25™ 4.133] 10" 20" = 49°.679 | 12% 14" 27°.688F 15> 4™ = 207.10 
+81° 42’ 12.85 $+82° 59’ 30°'.46 [+88° 10’ 9 15’'.98 §+87° 33’ = 38'.32 
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APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


sombridge 1119.] 1H. Draconis. 


Mag. 7.0 Mag. 4.6 Mag. 6.3 


man| Right 
dar | Ascen- 
ite.| slow. 


Decii- | Mean | Right | Decli- 
mation | Solar | Ascen- tion 
Nortk. | Date.| sion. | Nortk. 











h ™ e ’ hm e c 

pt.| 8 r4 53 pept.| 9 25 |+81 41 Bept. 
s ” 8 

9] 1.28; 8.07 | 0.9] 6.16 | 59.12 
9] 2-38 | 7.75 | 1.9] 6.23 | 58.75 
ro] 3-13, 7-44 | 2-9} 6.32 | 58.38 
9] 4-32] 7-35 | 3-9] 6.41 | 58.03 





1.2 | §9.40 | 38.76 
2.1 | 6.90 | 65.86] 2.2 | 58.83 | 38.57 
3-1 | 6.64 | 65.471 3.2 | 58.27] 38.36 
4.1] 6.43 | 65.08] 4.2 | 57.74] 38.14 


5.1 | 6.26 | 64.69] 5.2 | 57.24] 37-91 
6.1] 6.12 | 64.31] 6.2 | 56.77 | 37.69 
7-0] 5.99 | 63.95] 7.2 | 56.32 | 37.46 
8.0] 5.86 | 63.60] 8.2 | 55.88 | 37.25 


9] 5-23 | 6.88 | 4.9] 6.51 | 57.69 
91] 6.14 | 6.63 | 5-9| 6.61 | 57.37 
91 7-13 | 6.39 | 6.9] 6.71 | 57.06 
rg| 8.08 | 6.15 | 7.9] 6.81 | 56.76 


9-0] 5.71 | 63.26] 9.2 | 55.43 | 37.05 
10.0| 5.52 | 62.93 | 10.2 | 54.98 | 36.87 
11.0| §.30 | 62.59 9 11.2 | 54.50] 36.69 
12.0] 5.05 | 62.24 | 12.2 | 53.99 | 36.52 


8.9! 8.981 5.92 | 8.9] 6.90 | 56.47 
9-9, 9-82 | 5-68 | 9.9] 6.98 | 56.17 
9.9 | 10.64 | 5.41 | 10.9| 7.05 | 55-85 
1.9 | 1X-47 | 5-14 J 11-9) 7-12 | 55-52 


13.0| 4.78 | 61.86 I 13.2 | 53.44 | 36.34 
14.0] 4.52 | 61.46] 14.1 | 52.88 | 36.13 
1§.0} 4.30 | 61.05 J 15.1 | 52.32 | 35.89 
16.0| 4.13 | 60.62 [16.1 | 51.78 | 35.62 


1.9 | 12.34] 4-84 }12.9| 7.20 | 55.16 
3-9 | 13-31 | 4-53 ]13-9| 7-28 | 54.78 
-9 | 14.35] 4-22 [14.9] 7-38 | 54.40 
5-9 15-48 | 3-93 J 15-9] 7-49 | 54-03 
| 
5-9 | 16.69 | 3.66 |. 16.9| 7.61 | 53.68 
7.9! £7-93 | 3-43 117-9| 7-74 | 53-35 
Bg | x9-15 | 3-22 | 18.9 | 7.88 | 53.05 
9.8 | 20.30 | 3.02 | 19.9! 8.00 | 52.76 


17.0} 4.03 | 60.18 J 17.1 | 51.27 | 35.33 
18.0} 4.00 | §9.76] 18.1 | 50.80 | 35.04 
19.0] 3.99 | 59-36] 19.1 | 50.38 | 34-74 
20.0! 4.00 | 58.98 | 20.1 ; 49.98 | 34.46 


21.0| 4.01 | 58.61 J 21.1 | 49.60 | 34.19 
22.0] 3.98 | 58.26 § 22.1 | 49.22 | 33-95 
23.0] 3.92% | 57-91 | 23.1 | 48.82 | 33.72 
24.0] 3.82 | 57.56] 24.1 | 48.40 | 33.50 


0.8 '21.40| 2.84 [20.9 | 8.12 | 52.49 
r.8| 22.41 | 2.65 [21-9] 8.23 | 52.23 
2.8 | 23-40 2.46 [.22.9| 8.33 | 51-95 
3-8 | 24-35 | 2-24 $23.9] 8.43 | 51-67 


24-9 | 3-79 | $7-20§ 25-1 | 47-95 | 33-27 
25.9] 3-57 | 56.82 | 26.1 | 47.48 | 33.03 
26.9] 3-47 | 56.43 | 27.1 | 47.01 | 32.77 
27:9 | 3-39 | 56.03 | 28.1 | 46.54 | 32.50 


4-8 | 25.32 | 2.01 1 24.9| 8.53 | 51-37 
15-8 | 26.32 | 1.77 125-9 | 8.63 | 51.06 
6.8 | 27.38] 1.53 | 26.9 8.74 | 50.73 
7-8 | 28.51 | 1.28 | 27.9| 8.85 | 50.40 


28.9 | 3-33 | 55-61 } 29.1 | 46.08 | 32.22 
29-9 | 3-33 | 55-19 | 30-1 | 45.64 | 31.92 
30.9] 3-37 | 54-77 131-1 | 45.22 | 31-59 
31-9 | 3-45 | 54-35 932-0 | 44.84 | 31.25 


8.8 | 29.69 | 1.05 | 28.9 | 8.97 | 50.08 
99.8 | 30.92 | 0.83 [29.9] 9.10 | 49.76 
90.8 | 32-19 | 0.63 | 30.9] 9-25 | 49-45 
gz-8 | 33-49 | 0-45 931-9) 9-39 | 49-17 





51-36 +51.35 6.92 +6.85 8.19 +8.13 31.26 +31.25 23.49 +23.47 

S* 13™ —47°.916] 9? 25™ = 4°. 133] 10" 20 = 49°.679 J 12% 14™ = 27°.688] 15" 4™ 20°.10 

BB? 53% 8922/50 | 481° 42’ 12'’.85 §+82° 59’ 9 30'.46 §+88° 10’ = 15’.98 J +87° 33’ = 38’’.31 
(Eph 15) 
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Groombridge 1119. 


51.29 
8 13™ 
+88° 53’ 


- | Date. 


+51.28 


47°.916 
22°’.50 


Oct. 


0.9 
1.9 
2.9 
3:9 


4-9 
5-9 
6.9 
7-9 


8.8 
9.8 


OCTOBER, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


sion. 


10.11 
10.24 


10.36 
10.48 


10.61 
10.75 


10.91 
11.07 
11.25 
11.42 


11.59 
11.75 
II.gI 
12.06 


12.20 
12.34 
12.48 
12.62 


12.97 
12.93 
13.10 


13.27 


13-45 
13.64 
13.82 
14.00 


6.92 +6.85 
gh 25 -4".133 
+81° 42’ = -12'".85 


»| 10 20 


8 
51.88 
52.01 


52.14 
52.28 


52.42 
52-55 
52.67 
52.78 


52-89 
53-99 
§3-10 
53-22 


53-35 
53-51 
53-67 
53-84 


54-01 
54.18 
54-33 
54.48 


54.61 
54-74 
54.88 


55.16 
§5-31 
55-47 
55-65 


55-84 | 
56.03 
56.22 
56.41 





8.19 +8.13 
10° 20" = 49°.679 
+82° 59’ 30''.46 
[Eph 1s] 





4.18 
4.18 
4.22 


4-31 
4-45 
4.66 
4-91 


5.20 
5-50 
5:77 
6.00 


6.20 
6.36 
6.52 
6.68 


6.85 
7-07 
7-32 
7-63 


7:97 
8.35 
8.75 
9-17 


31.20 
12" 14™ 
+88° 10’ 


50.14 
49.70 
49.27 
48.86 


48.47 
48.11 
47°77 
47-43 


47.10 
46.77 
46.42 
46.05 


45-67 
45.28 
44.89 
44.50 


44.12 
43-75 
43-39 
43-05 


+31.19 
27°.688 


15’’.98 


Mag. 7-2 


Mean 


. | Date. 





42.89 


9-1 | 42.53 
10. | 42.14 
II.r | 41.73 
12. | 41.32 


13.1 | 40.91 
14.1 | 40.54 
1§.I | 40.21 
16.1 | 39-93 


17.1 | 39.69 
18.1 | 39.47 
19.1 | 39.26 
20.0 | 39.04 


21.0 | 38.81 
22.0 | 38.55 
23.0} 38.28 
24.0 | 37-99 


25.0 | 37.70 
26.0 | 37.41 
27.0 | 37.15 
28.0 | 36.92 


29.0 | 30.72 
30.0 | 36.54 
31.0 | 36.39 
32.0 | 36.27 











29.28 


28.cm 
28.29 
a7B 
37-3 
27-0] 
26.73 


26.35 
acon, 
25.646 
25-34 
a 
25-03; 
24.73. 
24.42, 
24-10 


23.76. 
23-49 
23-03 
22.64 


22.25 
21.85 
21.40 
21.08 








23-46 +2344 
rs" 4™ 20%.10 


+87° 33’ 38 


"3% 


12.83 
14.06 
15.25 


16.39 
17-S5 
18.74 
20.01 


21.35 
‘22.76 
24.22 


25.69 


| 27.13 
28.47 
29-73 

' 30.91 


32.04 
33-13 
34-24 
35-36 


10.7 
1.7 
t2.7 
3-7 


36-53 
37-75 
39-05 
40.31 


41.61 
42.92 
44-22 
45-46 


24.7 
28-7 
26.7 
27.7 


28.7 
39.7 


30-7 
31.6 


45.65 
47-77 
48.81 
49-82 


51.28 
& 137 
+£8° 53° 





57-01 
57-01 
57-02 
57-01 


56.99 
56.95 
56.90 
56.84 


56.78 
§6.75 
56.74 
56.77 


56.82 
56.88 
56.97 
57-04 


57-11 
57-16 
57-19 
57-22 


§7-25 
57.28 
§7-32 
57-38 


57-47 
57-57 
57-70 
57-84 


57-98 
58.13 
58.28 
58.41 


+51.27 
47°.916 
22’'.50 


33281°—1915 





14.00 
14.18 
14.35 
14.50 


14.65 
14.81 
14.97 
15.13 


15.30 
15-49 
15.69 
15.89 


16.09 
16.28 


16.46 
16.63 


16.79 
16.95 
17.11 


17.27 


17-44 
17.61 
17.78 
17-97 


18.15 
18.35 
18.55 


27.7 | 18.73 


28.77) 18.92 
29.7 | 19.09 
30.7 | 19.26 
31-7 | 19-42 


6.92 
g° 25™ 
+81° 42° 
18 


NOVEMBER, 1915. 
APPARENT PLACES OF CIRCUMPOLAR STARS 





42.41 
42.29 
42.17 
42.05 


41.92 
41.76 
41.59 
41.41 


41.24 
41.07 
40.92 
40.80 


40.71 
40.65 
40.61 


40.56 


40.51 
40.45 
40.38 
40.29 


40.20 
40.11 
40.03 
39-95 


39-99 
39-87 
39.86 


39-87 


39-90 
39-93 
39-96 
39-98 


+6.85 
4°.133 


12°’.85 


0.8 
1.8 
2.8 
3.8 


56.59 
56.76 


56.93 


4.8 
5.8 
6.8 
7.8 


57-09 
57-24 
57-40 
57-56 


8.8 
9.8 
10.8 
11.8 


57-74 
57-93 
58.14 
58.35 


12.8 
13.8 
14.8 
15.8 


58.57 
58.78 
58.98 
59-17 


16.8 
17.8 
18.8 
19.8 


59-35 
59-52 
59-69 
59.86 


20.8 
21.8 
22.8 
23.8 


60.04 
60.23 
60.42 
60.63 


24.8 
25.8 
26.8 
27°7 


60.84 
61.06 
61.28 
61.50 


28.7 
29-7 
39-7 
31-7 


61.72 
61.92 
62.11 
62.30 


8.18 +8.12 

10° 207 = 49°.679 

+82° 59’ 30''.46° 
(Eph xs) 


FOR THE UPPER TRANSIT AT WASHINGTON. 


Bradley 1672. 
Mag. 6.3 


Mean! Right | Decli- 
Solar | Ascen- | nation 
sion. | Nortk. 








h m ° , 


| 12 14 /+88 9 
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Groombridge 2283. 
Mag. 7.2 





Mean | Right | Decli- 











Nov.| 15 3 |+87 33 





9-17 


13.72 
34.27 
14.81 
1§.31 


15-79 
16.22 
16.63 


17.04 


17.46 
17.91 
18.39 
18.92 


19.49 
20.09 
20.72 


21.37 


22.01 
22.64 
23.23 
23.78 


31.15 


re 
8 


43.05 
42.73 
42.42 
42.12 


41.82 
41.50 
41.17 
40.82 


40.45 
40.07 
39-79 
39-35 


39.02 
38.72 
38.45 
38.19 


37-93 
37-68 
37-42 
37-15 


36.87 
36.57 
36.27 
35-99 


35-70 
35-42 
35-16 
34-91 


34.69 
34-49 
34.30 
34.12 


+31.14 


12° 14™ 279.688 


+88° ro’ 


15.98 


8 
36.27 
36.17 
36.07 
35-95 


1.0 
2.0 
3-0 
4.0 


35-82 
35-65 
35-45 
35-25 


5.0 
6.0 
7.0 
7:9 


8.9 
9-9 
10.9 
11.9 


35.06 
34-90 
34-77 
34-790 


34.67 
34-66 
34.68 


34.70 


12.9 
13-9 
14.9 
15-9 


34-70 
34.68 
34.64 
34-59 


34-54 
34.50 
34.46 
34-45 


34-48 
34-54 
34-63 
34-74 


34.88 
35-93 
35-17 
35.28 


23-43 
rsh 4m 
+87° 33’ 


21.08 
20.72 
20.37 
20.04 


19.71 
19.38 
19.04 
18.69 


18.31 
17.91 
17.48 
17.05 


16.63 
16.23 
15.86 
15.51 


15.18 
14.85 
14.53 
14.20 


13.85 
13.48 
13.10 
12.71 


12.32 
11.93 


11.53 
TI.15§ 


10.78 
10.43 
10.10 


9-79 


+23.41 
20°.10 
38''.31 
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APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 





Groombridge 1119. 1H. Draconis. 


Mean | Right Decli- Mean/| Right 


Solar | Ascen- | nation | Solar | Ascen- 


sion. th. | Date.| sion. 


0.7 | 19.26 
1.7 | 19.42 
2.7 | 19.57 
3-7 | 19-74 


4.7 | 19.88 
§-7 | 20.04 
6.7 | 20.22 
7.7 | 20.41 


8.7 | 20.60 
9.7 | 20.80 


10.7 | 20.99 
11.7 | 21.17 


12.7 | 21.34 
13.7 | 21.49 
14.7 | 21.63 
15.7 | 21.77 


16.7 | 21.91 
17.7 | 22.05 
18.7 | 22.20 
19.7 | 22.36 


20.6 | 22.52 
21.6 | 22.68 
22.6 | 22.84 
23.6 | 23.01 


24.6 | 23.17 
25.6 | 23.33 
26.6 | 23.49 
27.6 | 23.62 


28.6 | 23.74 
29.6 | 23.87 
30.6 | 23.98 
31.6 | 24.10 





51.32 +51.31 6.92 
88137 = 47*.916 og? 25™ 


Mag. 4.6 


Decli- 
nation 
Nortk. 


81 41 
39-96 
39-98 
39-99 
39-98 


39-96 
39-92 
39-90 
39-89 


39-91 
39-97 
40.05 
40.15 


40.25 
40.36 
40.46 
40.55 


40.63 
40.69 
40.76 
40.82 


40.90 
41.00 
41.12 
41.26 


41.42 
41.58 
41.76 
41.96 


42.14 
42.30 
42.45 
42.59 


+6.85 
4°.133 


+88° 53’ 9. 22’’.50 481° 42’ 12/’.85 


80 H. Camelop. 


Date. 


8.7 
9-7 
10.7 
11.7 


12.7 
13-7 
14.7 
15-7 


16.7 


17-7 
18.7 


19.7 


20.7 
21.7 
22.7 


23-7 


24.7 
25.7 
20.7 
27.7 


28.7 
20.7 
39-7 
31-7 





hm 


-| 10 21 


s 
2.11 


2.30 
2.47 
2.65 


2.83 
3.02 
3-24 
3°45 


3.68 
3.91 
4.13 
4-35 


4.56 
4.75 
4-93 
§.10 


5-27 
5-45 
5-63 
5-81 


6.01 
6.21 
6.41 
6.62 


6.83 
7-04 
7-24 
7-42 


7-59 
7-75 
7-90 
8.06 


8.18 
10° 20" + 409*.679 


+82° 50’ 
[Eph 15] 


Mag. 5.3 


Mean! Right | Decli- 
Solar | Ascen- | nation 
sion. | North 


e 


51.67 
51.66 


51.67 


51.70 
51-74 
51-77 
51.78 


51-79 
51-79 
51.78 
51.78 


51-79 
51.81 
51.85 
51.90 


51.98 
52.07 
52.18 


52.29 


52.41 
§2.52 
52.61 
52.69 


+8.12 


30°'.46 


















40.88 


41.24] 1 
41.57] 14 
41.88} 0. 
42.16] 0.! 





23.41 +23-34 
rsh 4™ 20°. 1¢ 
+87° 33° 38’7.31 





an; Right 
lar | Ascen- 
ste.| stom. 


| hom 


16 54 





s 
28.83 
28.87 


28.93 
29.00 
t-9 | 29-907 
59 | 29-TS 
5.9 | 29.24 
1-9 29-33 
B.9 29.41 
9-9 29-48 
9-9 | 29-55 
1.9 29.60 





23.28 
22.95 
22.61 
22.27 


2.9 | 29.66 
3-9 ' 29-72 
4-9 ; 29-80 
5-9 | 29-88 


21.94 
21.62 


21.32 
21.05 


6.9 29-99 
7-9. 30-11 
8.9 | 30.23 
9-9 | 30-35 


20.80 


20.57 
20.34 
20.12 


30.47 
39-59 
30.790 
30-81 


10.9 
I .9 
[2-9 
23-9 | 





84.9 
e5-9 
5.5 | 


27-9 


19.9! 
19.68 
19-44 
19.19 


30.91 
31.02 
31-12 
31.22 








28.9 
29-8 


30.8 
31.8 


18.92 
18.65 
18.38 
18.12 


31.33 
34-45 
31.58 
31.72 


+7.27 
37°-997 
447.05 


7-34 
16 s4™ 
32° 10’ 








JANUARY, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


O Urs Minoris. 
Mag. 4.4 


Mean! Right | Decii- 
Solar | Ascen- | nation 


Date. 





h m 


Ss 
14.03 
13-99 
13-99 
14.01 


0.9 
1.9 
2.9 
3-9 


14.06 
14.13 
14.22 
14.31 


49 
5-9 
6.9 
7-9 


8.9 
9-9 
10.9 
II.9 


14.39 
14.45 
14.50 
14.53 


12.9 
13.9 
14.9 


14-55 
14.58 
14.64 
15.9 | 14.72 


16.9 
17-9 


14.83 
14.97 
15.13 
19.9 | 15.32 
15.50 
15.68 
15.85 
16.01 


16.17 
16.31 
16.45 
16.60 


16.76 


16.93 
17.12 


17-35 


16.91 
17" 59™ 
+86° 36° 


X Ursee Minoris. 76 Draconis. 89 H. Cephei. 
Mag. 6.6 Mag. 5.7 Mag. 5.6 
Mean | Right | Decli- | Mean} Right | Decli- |] Mean | Right | Decli- 
Solar | Ascen- | nation J Solar | Ascen- | nation J Solar | Ascen- | nation 
Date.| sion. | North. | Date.| sion. | North. | Date.| sion. | North. 

h m e ! hm hm ° ¢ 
Jan.|19 3)|+89 of Jan. | 20 48 |+82 13] Jan. | 23 27 +86 50 
8 i $s 8 oe 

1.0 | 23.85 | 47.52] 1.1 | 37.22 1.2 | 28.42 | 41.13 
2.0 | 23.33 | 47.18] 2.1 | 37.10 2.2| 27.98 | 41.11 
3-0 | 22.88 | 46.83] 3.1 | 36.98 3.2 | 27-54 | 41.07 
4-0| 22.51 | 46.46] 4.1 | 36.87 4.2 | 27.10| 41.00 
§.0| 22.25 | 46.10] 5.1 | 36.77 5-2 | 26.68 | 40.91 
6.0 | 22.08 | 45.74] 6.1 | 36.68 6.2 | 26.28 | 40.79 
6.9 | 22.00 | 45.40] 7.1 | 36.61 7.2 | 25.91 | 40.67 
7.9 | 21.94 | 45.09] 8.1 | 36.55 8.2 | 25.57 | 40.55 
8.9 | 21.89 | 44.80] 9.1 | 36.49 9.2 | 25.26 | 40.45 
9-9 | 21.79 | 44.52 | 10.1 | 36.43 10.2 | 24.96 | 40.36 
10.9 | 21.63 | 44.25 J 11.1 | 36.36 11.2 | 24.66 | 40.28 
Ir.g | 21.40 | 43.98 | 12.1 | 36.29 12.2 | 24.33 | 40.22 
12.9 | 21.11 | 43.68 | 13.1 | 36.20 13-2 | 23.97 | 40.16 
13.9 | 20.83 | 43.36] 14.1 | 36.11 14.2 | 23.59 | 40.09 
14.9 | 20.61 | 43.01 J} 15.1 | 36.02 15.2 | 23.19 | 39-99 
15.9 | 20.46 | 42.64 } 16.0 | 35.93 16.2 | 22.78 | 39.87 
16.9 | 20.42 | 42.27} 17.0 | 35.86 17.2 | 22.37 | 39.72 
17.9 | 20.49 | 41.90 | 18.0 | 35.80 18.2 | 21.99 | 39.55 
18.9 | 20.67 | 41.54 ] 19.0 | 35.75 Ig. | 21.63 | 39.36 
19.9 ; 20.90 | 41.20] 20.0 | 35.71 20.1 | 21.31 | 39.16 
20.9 | 21.18 | 40.89 | 21.0 | 35.68 21.1 | 21.01 | 38.96. 
21.9 | 21.46 | 40.59 | 22.0 | 35.67 22.1 | 20.72 | 38.76. 
22.9 | 21.74 | 40.30 | 23.0 | 35.65 23.1 | 20.45 | 38.58. 
23.9 | 21.99 | 40.02 | 24.0 | 35.62 24.1 | 20.19 | 38.41 
24.9 | 22.21 | 39.74] 25.0 | 35.59 25.1 | 19.93 | 38.24 
25.9 | 22.37 | 39.40 | 26.0 | 35.56 26.1 | 19.65 | 38.08 
26.9 | 22.51 | 39.16 § 27.0 | 35.52 27.1 | 19.35 | 37-93 
27.9 | 22.68 | 38.85 | 28.0 | 35.49 28.1 | 19.03 | 37.76 
28.9 | 22.85 | 38.53 | 29.0] 35.45 29.1 | 18.70] 37.59 
29.9 | 23.05 | 38.19 | 30.0 | 35.41 30.1 | 18.36 | 37.39 
30.9 | 23.34 | 37-84 | 31.0 | 35.37 31.1 | 18.02 | 37.17 
31.9 | 23.72 | 37.48 | 32.0 | 35.35 32.1 | 17.69 | 36.93 
57-98  +57.98 7.38 +7.32 18.17, +18.14 
19° s™ 39.27 7 20% 48™ 48°.820] 232 27™ = 44°.653 
+89° of 5177.13 14829 13’ = 2”. 89, «41 +86° 50’ = 19”’.16 


sion. | North. 


eo , 


17 59 |+86 36 


er 


40.49 
40.12 
39-73 
39-34 


38.97 
38.61 
38.27 
37-96 


37-67 
37-39 
37-11 
36.82 


36.51 
36.18 
35-82 
35-45 


35-09 
34-74 
34-40 
34-09 


33-79 
33-51 
33-25 
33-00 


32-74 
32.48 


32.20 
31.91 


31.60 
31.28 


30.96 
30.65 


+16.88 
40°.30 
51’’.19 








(Eph 1s] 
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276 FEBRUARY, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 













€ Ursee Minoris. . . 39 HX. Cephei. 
Mag. 4.4 



















































































Mean | Right | Decli- Right oe 
Solar | Ascen- | nation 
Date.| sion. | Nortk. Nortk. | Date.| sion. sion. | N 
hm hm; ° 
Feb. | 16 54 | 23 27 +863 
8 s " 
0.8 } 31.72 0.9 | 23-72 17-69) 36.4 
1.8 | 31.87 1.9 | 24.21 17-39 | 36: 
2.8 | 32.02 2.9 | 24.78 17.12 2 
3-8 | 32-17 3-9 | 25-40 16.89 | 36. 
4.8 | 32.32 4.9 | 26.03 16.69 | 338 
5.8 | 32.46 5.9 | 26.64 16.50 ( 35-6 
6.8 | 32.59 6.9 | 27.19 16.32 | 354 
7.8 | 32.71 7.9 | 27-65 16.12 | 35-3 
8.8 | 32.83 8.9 | 28.06 1§.91' 35.0 
9.8 | 32-95 9-9 | 28.45 15.67 | 348 
10.8 | 33.07 | 16.38 10.9 | 28.86 1§.41 | 34-9 
11.8 | 33.21 | 16.17 II.9 | 29.35 15.14! 34-3 
| 
12.8 | 33-37 | 15.98 12.9 | 29.93 14.88 349 
13.8 | 33-53 | 15.80 13.9 | 30.61 14.64} 327] 
14.8 | 33.70 | 15.64 14.9 | 31-39 14.42 | 33-4 
15.8 | 33.87 | 15.51 15.9 | 32-23 14.23 | 33-4 
16.8 | 34.04 | 15.41 16.9 | 33-13 14.08 | 32.4 
17.8 | 34.20] 15.32 17.9 | 34.04 13-95 | 32-5 
18.8 | 34.36 | 15.25 18.9 | 34.94 13-84 | 32-3 
19.8 | 34.52 | 15.19 19.9 | 35-81 13-73 / 31 
20.8 | 34.66 | 15.13 20.9 | 36.65 13-63 , 31.6 
21.8 | 34.80 | 15.07 21.9 | 37-45 13.52 | 31H 
22.8 | 34.95 | 14.99 22.9 | 38.21 13-39 | 31-1 
23-8 | 35.09 | 14.90 23-9 | 38.94 13.26, 30.8 
! 
24.8 | 35.24 | 14.81 24.9 | 39.67 25.0 13:11) 30-9 
25.8 | 35-39 |] 14.70 25.9 | 40.45 26.0 | 12.96] 30.3 
26.8 | 35.55 | 14.60 26.9 | 41.26 27.0] 12.80] 30.0] 
27.8 | 35.72 | 14.50 27.9 | 42.14 28.0 12.65 | 29.64 
28.8 | 35.89 | 24.43 28.9 | 43.13 | 30.29 29.0 12.52 | 29-3 
29.8 | 36.07 | 14.38 29.9 | 44.19 | 30.07 30.0 | 12.42 | 29.0¢ 
30.8 | 36.25 | 14.36 30.9 | 45.32 | 29.87 31.0 | 12.36 | 28.6 
46.48 | 29.70 32.0 | 12.34 | 28.32 
—— 





31.8 | 36.42 | 14.36 

















18.16 = +18.13 | 












7°34 +7.27 57-83 +57.82 7.38 +7.31 
16" 564™ 37.997) 174 5o™ 4o%.30 | 19% 5S™ 3%.27 | 20" 48™ 48*.820] 235 27™ 44°.653 
482° 10° = .44”".05 1486° 36’) 51"".19 F+89° 0% «51.13 1482913’ 2”. +86° 50’ = 19.16 


[Eph 15] 


MARCH, 1915. 217 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 











O Ursse Minoris. | A Urse Minoris. 76 Draconis. $9 H. Cephei. 
Mag. 4.4 | Mag. 6.6 Mag. 5.6 
















Right | Decli- | Mean| Right | Decli- [Mean | Right | Decli- Mean | Right 
Ascen- | nation } Solar | Ascen- | nation | Solar | Ascen- | nation i Ascen- 
. sion. sion. | North. | Date.| sion. | North. sion. 
h m nd h m and h m 
Mar.|/19 3 }+89 of Mar.| 20 48 |+82 12] Mar.| 23 27 

8 oe ee $ 


$ 
0.9 | 43-13 | 30.29] 0.9 | 36.23] 52.56] 3.0] 12.52 
1.9 | 44-19 | 30.07] 1.9 | 36.31 | §2.23] 2.0] 12.42 
2.9 | 45.32 | 29.87] 2.9 | 36.40] 51.92] 3.0] 12.36 
3-8 | 46.48 | 29.70] 3.9} 36.50] 51.64] 4.0] 12.34 


4.8 | 47.60 | 29.56] 4.9 | 36.61 | 51.38] 5.0] 12.34 
5.8 | 48.66 | 29.44] 5.9 | 36.71 | 51.15] 6.0] 32.35 
6.8 | 49.65 | 29.33] 6.9 | 36.81 | 50.94] 7.0] 12.35 
7.8 | 50.57 | 29.211 7.9 | 36.89 | 50.73] 8.0] 12.34 


8.8 | 51.44 | 29.07] 8.9 | 36.97 | 50.501 9.0| 12.31 
9-8 | 52.31 | 28.921 9.9 | 37-04 | 50.26] 10.0 | 12.25 
10.8 | 53.21 | 28.75 | 10.9 | 37.12 | 50.01 | Ir.0 | 12.318 
11.8 | 54.18 | 28.561 11.9 | 37.20 | 49.73 | 12.0 | 12.11 


12.8 | 55.27 | 28.38 | 12.9 | 37-29 | 49.44 | 13.0 | 12.06 
13.8 | 56.43 | 28.21 | 13.9 | 37.38 | 49.16] 14.0 | 12.03 
14.8 | 57.66 | 28.06 f 14.9 | 37.50 | 48.89 | 14.9 | 12.04 
15.8 | 58.95 | 27-93 1 55.9 | 37-63 | 48.63 1 15.9 | 12.08 


16.8 | 60.24 | 27.83 | 16.9 | 37.76 | 48.39 | 16.9 | 12.14 
17.8 | 61.53 | 27.75 117-9 | 37-89 | 48.17] 17.9 | 12.23 
18.8 | 62.78 | 27.68 } 18.9 | 38.03 | 47.97 | 18.9 | 12.32 
19.8 | 63.98 | 27.62 | 19.9 | 38.16 | 47.79 ] 19.9 | 12.43 


20.8 | 65.12 | 27.58 | 20.9 | 38.29 | 47.62 | 20.9 | 12.53 
21.8 | 66.21 | 27.53 | 21.9 | 38.41 | 47.45 | 21.9 | 12.62 
22.8 | 67.28 | 27.48 | 22.9 | 38.52 | 47.29 | 22.9 | 12.69 
23.8 | 68.33 | 27.41 | 23.9 | 38.63 | 47.11 | 23.9 | 12.75 


24.8 , 69.38 | 27.33 | 24.9 | 38.74 | 46.92 | 24.9 | 12.80 
25.8 | 70.45 | 27.24] 25.9 | 38.85 | 46.72 | 25.9 | 12.85 
26.8 | 71.57 | 27.15 | 26.9 | 38.97 | 46.52 | 26.9 | 12.90 
27.8 | 72.77 | 27.06 } 27.9 | 39.09 | 46.30] 27.9 | 12.97 


28.8 | 74.04 | 26.99 | 28.9 | 39.23 | 46.10] 28.9 | 13.07 
29.8 | 75.38 | 26.94 | 29.9 | 39-39 | 45-91 | 29.9 | 13-19 
30.8 | 76.73 | 26.92 | 30.8 | 39.54 | 45.75 f 30.9 | 13.36 
31.8 | 78.07 | 26.93 | 31-8 | 39.72 | 45.61 | 31.9 | 13.56 








16.89  +16.86 57-75 +57-74 7.38 +7.31 18.14 +18.12 

172 5so™ 40".30 J 199 5™ 3%.27 | 20" 48™ 48°.8209 235 27™ 449.653 
+86° 36’ 51'’.19 9 +89° 0% 5177.13 482° 13’ = 2.89. 486° 50’ = 19’. 16 
[Eph rs) 


482° 10’ = 44.05 


278 APRIL, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 





€ Ursse Minoris. | O Urss Minoris. 
Mag. 4.4 Mag. 4.4 


Mean | Right | Decli- | Mean | Right | Decli- Mean | Right | Decli- | Mean | Right | Decli- [Mean| Right | Deck 
Solar | Ascen- | nation } Solar | Ascen-| nation la i Solar | Ascen- | nation § Solar | Ascen- | natiet 
Date.| sion. | North. | Date.| sion. | North. Date. sion. | North. | Date.| sion. | Nortk.] Date.| sion. | Vas 


— 


























h m e s h m e o e , h m ° 
Apr. | 16 54 |+82 10} Apr. | 17 59 |+86 36 +82 12] Apr. | 23 27 {+869 
| 8 oe 8 iad 8 1 ee 8 Lad 
0.7 | 40.71 | 16.32] 0.7 | 36.21 | 24.28] 0.8 | 18.07 | 26.93 . 0.9 | 13.56] 19-7: 
1.7 | 40.85 | 16.53] 1.7 | 36.56] 24.41 8 | 19.36 | 26.97 . . 1.9 | 13.77 | 19-4 





2.7 | 40.98 | 16.74] 2.7 | 36.88 | 24.54 8 | 20.55 | 27.01 . 2.9 | 13.98 | 19.2 
3-7 | 41.09 | 16.94] 3-7 | 37-18 | 24.67] 3.81 21.64 | 27.06] 3. 3-9 14.18 | 18.6) 
| I 

4.7| 41.19 | 17.12] 4.7 | 37-47 | 24.78 8 | 22.68 | 27.10 . . 4-91 14.36] 3.71 
5-7 | 41.30 | 17.28] 5.7 | 37-75 | 24.88 8 | 23.67 | 27.12 ; . §-9 | 14.51 | 18.5 
6.7 : 41.40 | 17.43] 6.7 | 38.04] 24.96 .8 | 24.69 | 27.12 . . 6.9 | 14.64 | 18.4 
7.7 | 41.52 17.571 7-7 | 38-35 | 25.02 8 | 25.77 | 27.11 . . 7-9 | 14.77 | 18 of 
8.7 | 41.65 | 17.71} 8.7 | 38.69 | 25.09 .8 | 26.90 | 27.09 . 8.9 | r4.91 | 17-7 
9-7 , 41.80 | 17.87] 9.7 | 39-04 | 25.17 -7 | 28.13 | 27.08 . . 9-9 | 15.07 | 17 





10.7 | 41.95 | 18.06 
11.7 | 42.09 | 18.28 


10.7 | 39.40 | 25.27 29.41 | 27.09 | to. 10.9 | 15.25} 17. 
11.7 | 39.77 | 25.40 "30.75 | 27.12 | 11. 11.9 | 15.46, 16 


12.7 | 40.14 | 25.55 32.10 | 27.18 12.9} 15.71 | 16.9 
13-7 | 40.50 | 25.72 33-42 | 27.26 . . 13-9 | 15.98} 10.3 


12.6 | 42.23 | 18.52 
13.6 | 42.36 | 18.77 








14.6 | 42.49 | 19.04 | 14.7 | 40.83 | 25.91 34.70 | 27.36 . 14.9 | 16.27 | 16.0 
15.6 | 42.60 | 19.31 9 15.7 | 40.15 | 26.31 35-94 | 27-47 . . 15.9 | 16.55 | 15-8 
16.6 | 42.70 | 19.57 | 16.7 | 41.45 | 26.31 -7 | 37-11 | 27.59 . 16.9 16.84] 15. 
17-6 | 42.79 | 19.83 17-7 | 41-73 | 26.50 38.21 | 27.71 . . 17.9 | 17.12] 15. 
18.6 | 42.88 | 20.08 ] 18.7 | 41.99 | 26.69 -7 | 39.27 | 27.82 . 18.9 | 17.38] 15 
19.6 | 42.97 | 20.31 | 19.7 | 42.25 | 26.87 40.28 | 27.92 . 19.9 | 17.63 | 15-01 
20.6 | 43.06 | 20.53 | 20.7 | 42.51 | 27.03 41.28 | 28.01 .10 ] 20.9 | 17.87 ail 
21.6 | 43.16 | 20.74 9 21.7 | 42.77 | 27.19 42.28 | 28.09 . 21.9 | 18.09} 14. 
22.6 | 43.26 | 20.96 | 22.7 | 43.05 | 27.34] 22.7 | 43.32 | 28.16 .02 | 22.9 | 18.31} 14-% 
23-6 | 43.36 | 21.18 ] 23.7 | 43-34 | 27.49 44.42 | 28.23 . . 23.9 | 18.54 | 14-1] 
24.6 | 43.47 | 21.41 | 24.7 | 43.64 | 27.65 | 24.7 | 45.57 | 28.32 ] 24. 24.9 | 18.79 | 13.9 
25.6 | 43.58 | 23.67 | 25.7 | 43-95 | 27.84 .7 | 46.77 | 28.43 . . 25-9 | 19.07] 13-71 
26.6 | 43.69 | 21.96 § 26.7 | 44.26 | 28.06 | 26.7 | 48.00 | 28.56 | 26. 89 | 26.9 | 19.39 | 13-48 
27.6 | 43.78 | 22.271 27.7 | 44.56 | 28.31 .7| 49.22 | 28.72 . 27.9 | 19.74| 13-37 
28.6 | 43.86 | 22.59 | 28.7 | 44.83 | 28.57 -7 | 50.37 | 28.91 . . 28.9 | 20.10 | 13.09 
29.6 | 43.93 | 22.92 | 29.6 | 45.07 | 28.84 51.44 | 29.11 . . 29.9 | 20.47 | 12.93 
30.6 | 43.99 | 23.24] 30.6] 45.29 | 29.12 .7 | 52.41 | 29.32 . 30.9 | 20.84 12.80 
31.6 | 44.03 | 23.55 | 31-6 | 45.48 | 29.30 53-28 | 29.53 | 31. 31.9 | 23.18 | 12.68 
7-34 +7.27 16.90 +16.87 57-74 +57-73 7.38 +7.31 18.13 +18.10 


17° 59™ 40%.30 J ro™ s™ 3%.27 | 20% 48™ 48*.820f 23% 27™ 44°.653 
+86° 36’ 51'’.19 [+89° 0% 51/713 [+829 13’ = 2.8  +86° 50’ = 19’. 10 
(Eph 15) 


16" 54™ — 37°.997 
+82° 10’ = 444.05 





MAY, 1915. 


279 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


Ursse Minoris. 
Mag. 4.4 





23.24 
23-55 
23.83 
24.09 


24.34 
6 44.26 | 24.59 
24.84 


25.41 
25-74 
26.08 
26.43 


26.79 
27-14 
27.48 
27.81 


28.13 
28.43 
28.71 
28.99 
0-5 1 44-94 | 29.27 
3.51 44-97 29.56 
2.5 45.01 | 29.87 
35 , 45-05 30.20 


4-5 | 45.08 
§-§ | 45.10 
8.5 | 45-09 
17.5 | 45-08 


39-55 
39-93 
31.31 
31.68 


8.5 | 45.05 
9.5 | 45.02 
30.5 | 45-00 
38-5 | 44-97 


32.03 
32-35 
32.65 
32-94 


7-34 +7.28 
1 54™ — 37°.907 
Wa? 10’ 44'’.05 


O Urse Minoris. 
Mag. 4.4 


Mean | Right 
Solar | Ascen- 
Date.| sion. 


Decli- 
nation 
Nortk. 








h m e e 
17 59 |+86 36 
8 oe 
45-29 | 29.12 
45-48 | 29.39 
45-66 | 29.63 
45-83 | 29.85 


May 


0.6 
1.6 
2.6 
3-6 


4.6 
5.6 
6.6 
7.6 


46.02 | 30.05 
46.23 | 30.25 
46.46 | 30.46 
46.70 | 30.68 


46.96 
47.21 
47-44 
47-66 


8.6 
9-6 
10.6 
11.6 


30.92 
31.19 
31.48 
31-79 


12.6 
13.6 
14.6 
15.6 


47.86 
48.03 
48.19 
48.32 


32.11 
32.43 
32-74 
33-04 


16.6 
17.6 
18.6 
19.6 


48.44 
48.56 
48.68 | 33.87 
48.81 | 34.12 
t 
48.95 | 34-37 
49.11 | 34.63 
49-28 | 34.90 
49-44 | 35.20 


33-33 
33-61 


20.6 
21.6 
22.6 
23.6 


24.6 
25.6 
26.6 
27.6 


49.60 
49-73 
49.83 
49.90 


35-53 
35.88 
36.24 
36.60 


28.6 
29.6 
30.6 
31.6 


36.95 
37-27 
37-58 
37-87 


49-94 
49-96 
49:97 
49-99 


16.91 +16.88 


17" 59™ 40*.30 
+86° 36’ 51°'.19 


A Ursee Minoris. 
Mag. 6.6 


Decli- 
nation 
Nortk. 


Mean! Right 
Solar |} Ascen- 
Date.| sion. 





May 


0.7 
1.7 
2.7 
3-7 


52-41 | 29.32 
53-28 | 29.53 
54.09 | 29.72 
54-89 | 29.89 


4-7 
5-7 
6.7 
77 


55-71 | 30.03 
56.57 | 30.17 
57-52 | 30.31 
58.55 | 30.46 


8.7 
9-7 
10.7 
1I.7 


59.61 | 30.63 
60.70 | 30.82 
61.77 | 31.04 
62.78 | 31.28 


63-74 | 31.54 
64.62 | 31.80 
65-42 | 32.05 
66.17 | 32.31 


12.7 
13-7 
14.7 
15.6 


16.6 
17.6 
18.6 
19.6 


66.86 | 32.55 
67-53 | 32-78 
68.17 | 33.00 
68.84 | 33.21 


20.6 
21.6 
22.6 
23.6 


69.55 | 33-42 
70.31 | 33-63 
71.11 | 33.85 
71.96 | 34.09 


24.6 
25.6 
26.6 
27.6 


72-79 | 34-36 
73-56 | 34.66 
74-25 | 34.98 
74-83 | 35-32 


28.6 
29.6 
30.6 
31.6 


75-29 | 35-64 
75-68 | 35-95 
76.02 | 36.24 


76.35 | 36.50 


+57.81 

19> s™  3".27 

+89° 0’ 51/'.13 
(Eph zs) 


57-82 


76 Draconis. 
Mag. 5.7 


Decli- 
nation 
Nortk. 


Mean 
Solar 
Date. 


+82 12 
44.13 
44.22 
44.31 
44.38 


May 


0.8 
1.8 
2.8 
3.8 





4.8 


5:7 
6.7 


7-7 


44.43 
44.47 
44.51 
44.54 


45-07 
45.22 
45-38 


8.7 
9-7 
10.7 
11.7 


44.59 
44.05 
44.74 
44.85 


45-55 
45-72 
45-89 
46.07 


46.25 
46.41 
46.56 
46.71 


12.7 
13-7 
14.7 
15-7 


44-99 
45.14 
45-29 
45-46 


46.85 
46.98 
47-11 
47-25 


45.61 
45-76 
45-90 
49.02 


16.7 
17-7 
18.7 
19.7 


46.13 
46.25 
46.38 
46.52 


47.38 
47-52 
47-67 
47.83 


20.7 
21.7 ! 
22.7 
23-7 


46.69 
46.88 
47-11 
47-35 


24.7 
25-7 
26.7 
27-7 


47-99 
48.15 
48.31 
48.46 


28.7 
29-7 
39-7 
31-7 


48.59 
48.71 
48.82 
48.92 


47.61 
47.86 


48.09 
48.30 


+7 .31 
48°.820 


2°’.89 


7-38 
20° 48™ 
+82° 13’ 


89 H. Cephei. 
Mag. 5.6 


Mean! Right | Decli- 


Solar | Ascen- | nation 


Date.| sion. | North. 








+86 50 
12.80 
12.68 
12.58 
12.47 


hm 


23 27 


8 
20.84 
21.18 


21.49 
21.78 


22.05 
22.33 
22.61 
22.92 


12.34 
12.19 
12.03 
11.86 


11.68 
11.52 
11.37 
11.24 


23.25 
23.62 
24.01 
24.42 


24.83 
25.24 
25.63 
26.00 


II.13 
11.04 
10.96 
10.89 


10.84 
10.79 


10.74 
10.67 


26.37 
26.71 
27.04 
19.8 | 27.35 
10.60 
10.51 
10.42 
10.33 


20.8 
21.8 
22.8 
23.8 


27.68 
28.02 
28.38 
28.77 


10.26 
10.22 
10.21 
10.22 


24.8 
25.8 
26.8 
27.8 


29.18 
29.62 
30.07 
30.52 


28.8 
29.8 
30.8 
31.8 


10.25 
10.29 


10.34 
10.38 


30.94 
31.33 
31.70 
32.03 


18.12 
23° 27™ 
+86° 50’ 


+18.09 
44.653 
1o”" 2 


280 JUNE, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 
















€ Ursee Minoris. | O Urses Minoris. | A Urses Minoris. | 76 Draconis. 30 H. Cephei. 
Mag. 4.4 Mag. 4.4 Mag. 6.6 Mag. 5.7 Mag. 5.6 
Mean | Right | Decli- |] Mean | Right Mean | Right E 
Solar | Ascen-| nation [ Solar | Ascen- Solar | Ascen-' 
Date. Nortk. | Date.| sion. Date. sion. i“ 
e h m bhm| ° 
June | 16 54 ro} June} 17 59 June! 23 27 
s ” s 3 . 
0.5 | 44.97 | 32-94] 0.6 | 49.99 0.8 | 32.03 | 10: 
1.5 | 44.96 | 33.22] 1.6 | 50.02 1.8 | 32.36 | ro. 
2.5 | 44.96 | 33-49] 2.6] 50.08 2.8 | 32.69] 104 
3-5 | 44-95 | 33-77] 3-6 | 50.15 3-8 | 33.04 | 10; 














4-5 | 44-95 | 34.08] 4.5 | 50.24 4.6 37-50] 4.7 | 49-39 | 49-05 | 4.8 | 33-41 | 104 
5-5 | 44-95 | 34-42] 5.5 | 50.33 5.6 37-78] 5-7 | 49-53 | 49-26] 5.8 | 33-8: | 10) 
6.5 | 44-94 | 34-77] 6.5 | 50.40 6.6 38.08] 6.7 | 49.67 | 49.49] 6.8 | 34.24 | 104 
7-5 | 44-92 | 35-13] 7-5 | 50-45 7-6 38.41] 7.7 | 49-81 | 49-74] 7-8 | 34.68 | 104 
8.5 | 44.90 | 35-491 8.5 | 50.49 8.6 38.751 8.71 49-95 | 50.01] 8.8 te TOJ 
9-5 | 44-86 | 35.85] 9.5 | 50.52 9.6 39-10] 9.7 | 50.08 | 50.29] 9.8 | 35.56} t04 
10.5 | 44.81 | 36.20] 10.5 | 50.50 10.6 39-45 | 10.7 | §0.20 | 50.58 J 10.8 35-99 | mo 
11.5 | 44.76 | 36.54] 11.5 | 50.47 11.6 39-79 | 11.6 | 50.31 | 50.87 | 11.8 | 36.40 

12.5 | 44.71 | 36.86 J 12.5 | 50.43 12.6 40.13 | 42.6 | 50.41 | 51.17 | 12.8 | 36.79 | 104 
13.5 | 44-65 | 37-16] 13.5 | 50.37 13.6 40.43 1 13.6 | 50.51 | 51.45 | 13.8 | 37.16: rod 
14-5 | 44-59 | 37-441 14.5 | 50.32 14.6 40.74 | 14.6 | 50.60 | 51.72 | 54.7 | 37.52 | TOY 
15.§ | 44-54 | 37-71 1 15.5 | 50.27 15.6 41.03 1 15.6 | 50.68 | 51.98 1 15.7 | 37-86 | t14 
16.5 | 44.50 | 37-97 | 16.5 | §0.24 16.6 41.30] 16.6 | 50.77 | 52.23 | 16.7 | 38.19 | 11.1 
17.5 | 44.46 | 38.249 17.5 | 50.21 17.6 41.58 | 17.6 | 50.86 | 52.481 17.7 | 38.52 | 114 
18.5 | 44.42 | 38.53 | 18.5 | 50.20 18.6 41.86 | 18.6 | 50.96 | 52.72 | 18.7 | 38.87 | 11. 
19.5 | 44.38 | 38.83 | 19.5 | 50.19 19.6 42.16 | 19.6 | §1.08 | §2.97 | 19.7 | 39-25 | 11. 
20.5 | 44.34 | 39.15 | 20.5 | 50.18 20.6 | 23.17 | 42.48 | 20.6 | 51.19 | §3.25 | 20.7 | 39.66] 114 
21.5 | 44.29 | 39.49 J 21.5 | §0.15 21.5 | 23.42 | 42.84 | 21.6 | 51.30 | §3.55 | 21.7 | 40.09} I1.! 
22.5 | 44.22 | 39.84 | 22.5 | 50.09 22.5 | 23.60 | 43.21 | 22.6 | 51.41 | 53.89 | 22.7 | 40.53 | 11-4 
23-5 | 44.14 | 40.18 | 23.5 | 49.99 23.5 | 23.67 | 43.59 | 23.6 | §1.51 | 54.24] 23.7 | 40.97 | 11-4 
24.4 | 44.05 | 40.51 1.24.5 | 49.87 24.5 | 23.62 | 43.97 | 24.6 | 51.59 | 54.60 | 24.7 | 41.39 | 12-¢ 
25.4 | 43-94 | 40.82 | 25.5 | 49.72 25.§ | 23.46 | 44.341 25.6 | §1.66 | 54.96 1 25.7 | 41.77 12 
26.4 | 43-83 | 41.10 § 26.5 | 49.56 26.5 | 23.23 | 44.69 | 26.6 | 51.72 | 55.32 | 26.7 | 42.32) 12-4 
27.4 | 43-73 | 41-35 127-5 | 49.40 27.5 | 22.98 | 45.01 | 27.6 | 51.77 | 55.65]. 27.7 | 42.45 | 12.6 
28.4 | 43.64 | 41.58 | 28.5 | 49.25 28.5 | 22.76 | 45.30 | 28.6 | 51.82 | 55.96 | 28.7 | 42.76 | 12-4 
29.4 | 43-57 | 41.81 }. 29.5 | 49.12 29.5 | 22.60 | 45.59 | 29.6 | §1.87 | 56.25 | 29.7 | 43.06 | 12-9 
30.4 | 43-49 | 42.05 | 30.5 | 49.00 30.5 | 22.51 | 45.88 | 30.6 | 51.93 | 56.53 | 30.7 | 43-37 | 13-1 


31.4 | 43-42 | 42.30] 31.5 | 48.90 31.5 | 22.47 | 46.18 | 31.6 | §2.00 | 56.82 | 31.7 | 43.69 | 13-2 








7-35 +7.28 16.92 +16.89 57-96  +57.95 738 +7.31 18.12, +18.09 

169 54™ = 337*.907 | 17" 5o™ = 40°.30 J 19" 5™ 3°27 | 20% 48™ 48*.820] 23% 27™ = 44°.65 

+82" 10’ 44’’.05 1486° 36° 51’’.19 [489° 0” 51/7.13 | +82° 13’ 2°”.8g_ 1 +86° 50’ 19’”.16 
{Eph rs] 


JULY, 1915. 281 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 





‘Ursse Minoris. | 6 Ursee Minoris. | \ Ursse Minoris. | . 76 Draconis. 39 H. Cepheli. 
Mag. 4.4 Mag. 4.4 Mag. 6.6 Mag. 5.7 Mag. 5.6 


man Right | Decli- | Mean! Right | Decli- |] Mean| Right | Decli- | Mean| Right | Decli- | Mean| Right | Decli- 
lar | Ascen-| mation j Solar | Ascen-| nation § Solar | Ascen- | nation J Solar | Ascen-| nation J Solar | Ascen- | nation 














te.| siom. | North. | Date.| sion. | Nortk. | Date.| sion. | North. | Date.| sion. | North. | Date. North. 

h m e ] h m e ’ h m e ’ h m e ’ h m e ’ 
ly | 16 54 |+82 ro July] 17 59 |+86 36, July| 19 5 [+89 of July| 20 48 [+82 12] July | 23 27 [+86 50 

s on 8 ” 8 ve r oo 8 zd 
~4 | 43-49 | 42.05] 0.5 | 49.00] 47.46] 0.5 | 22.51 . 0.6 | 51.93 | 56.53] 0.7 143.37] 13.10 
t.4| 43-42 | 42.30] 1.51] 48.90] 47.74] 1.5 | 22.47 . 1.6] §2.00| 56.82] 1.7 | 43.69] 13.24 
t.4 | 43-35 | 42.571 2-5 | 48.81 | 48.04], 2.5 | 22.47 . 2.6] 52.08 | 57.11] 2.7 | 44.05 | 13.38 
3-4 | 43-28 | 42.86] 3.5 | 48.72 | 48.36] 3.5 | 22.48 | 46. 3-6| 52.16 | 57.42] 3.7 | 44-43 | 13-53 
+-41 43-19 | 43.16] 4.5 | 48.61 | 48.709 4.5 | 22.46 . 4-6| 52.251 57-758 4.7 | 44.82 | 13.69 
5-4 | 43-10 | 43.47] 5-5 | 48.49] 49.05 .5§ | 22.38 . §.6] §2.33| 58.10] 5.7] 45.22] 13.87 
6.4 | 43.00 | 43.78] 6.5 | 48.34] 49.40] 6.5 | 22.22 . 6.6 | 52.39] 58.47] 6.7] 45.62] 14.07 
3-4 | 42.89 | 44.08] 7.5 | 48.16] 49.74] 7-5 | 21-98 . 7.61 §2.45| 58.84] 7.7 | 46.00] 14.29 
B.4 | 42.76 | 44.35] 8.5 | 47.97 | 50.07 -§ | 23.66 . 8.6] 52.50] 59-22] 8.7 | 46.37] 14.52 
9-4 | 42.64 | 44.61] 9.5 | 47-76] 50.38] 9.5 | 21.28 . 9-6] §2.55| 59-60] 9.7 | 46.71 | 14.77 
0.4 | 42.51 | 44.85] 10.5 | 47.54 | 50.68 I 10.5 | 20.85 . 10.6 | 52.58 | 59.97 | 10.7 | 47.03 | 15.02 
1.4 | 42.39 | 45.06] 11.4 | 47.31 | 50.97] 11.5 | 20.38 | 49. 11.6 | §2.60| 60.32} 11.7 | 47.33 | 15.28 
2.4 | 42.27 | 45.27 112.4] 47.10 | §1.23 | 12.5 | 19.91 12.6 | 52.62 | 60.66 | 12.7 | 47.61 | 15.52 
3-4 | 42-15 | 45.46] 13.4 | 46.89 | 51.48 | 13.5 | 19.45 13.6 | 52.64 | 60.98 J 13.7 | 47.88] 15.75 
4-4 | 42.04 | 45.65] 14.4 | 46.69 | 51.73 | 14.5 | 19.04 14.6 | 52.67 | 61.309 14.7 | 48.15 | 15.97 
15-4 | 45-94 | 45-85115.4 | 46.52 | 51.98] 15.5 | 18.68 ¥5.6| 52.70 | 61.61 | r5.7 | 48.42 | 16.18 
6.4 | 42.84 | 46.07 | 16.4 | 46.33 | 52.259 16.5 | 18.37 16.6] 52.74 | 61.92 | 16.7 | 48.72] 16.39 
7-4] 41.74 | 46.31 27.4] 460.15 | 52.53 117.5 | 18.06 17.5 | 52.79 | 62.259 17.7 | 49.04] 16.60 
18.4] 41.62 | 46.55 | 18.4] 45.96 | 52.83 ] 18.5 | 17.76 18.5 | 52.83 | 62.61 | 18.7 | 49.38 | 16.82 
9.4 | 41.50 | 46.82 | 19.4 | 45.76 | 53-15 | 19.5 | 17-40 19.5 | 52-87 | 62.99 | 19.7 | 49.74 | 17.07 
p0.4 | 41.36 | 47.08 | 20.4 | 45.53 | 53-49 | 20.5 | 16.94 20.5 | 52.91 | 63.39 | 20.7 | 50.10] 17.34 
81.4] 42.22 | 47.33 1 21.4 | 45.26 | 53-81] 21.5 | 16.37 88 [21.5 | 52.94 | 63.80] 21.6} 50.44| 17.64 
02.4 | 41.06 | 47.55 | 22-4 | 44.96 | 54.11 | 22.5 | 15.67 22.5 | §2.94 | 64.22 | 22.6 | 50.76] 17.96 
43-4 40.90 | 47.75 | 23-4 | 44.64 | 54.39 | 23-5 | 14.90 23.5 | 52.93 | 64.63 | 23.6! 51.04] 18.30 
24-4 | 40.73 | 47.92 1 24.4 | 44.32 | 54.64 24.5 | 14.09 24.5 | 52.92 | 65.02 § 24.6 | 51.28 | 18.62 
25.4 | 40.58 | 48.06 125.4 | 44.01 | 54.861 25.5 | 13.28 25.5 | 52.89 | 65.38 | 25.6| 51.49] 18.94 
26.4] 40.44 | 48.20] 26.4 | 43.72 | 55.07 | 26.5 | 12.51 26.5 | 52.88 | 65.72 | 26.6 | 51.70] 19.23 
37.4 | 40.31 | 48.33 127.4 | 43.44 | 55.289 27.5 | 13.81 27.5 | §2.87 | 66.05 | 27.6] 51.90] 19.51 
28.4! 40.18 | 48.48 | 28.4 | 43.19 | 55.49 | 28.4 | 11.20 28.5 | 52.85 | 66.37 | 28.6 | 52.12] 19.77 
29.4 | 40.05 | 48.641 29.41 42.95 | 55.72 | 29.4 | 10.62 29.5 | 52.86 | 66.70 | 29.6 | 52.37 | 20.03 


30.4 | 39-92 | 48.82 ff 30.4 | 42.71 | 55.961 30.4 | 10.05 30.5 | 52.87 | 67.03 | 30.6 | 52.63 | 20.29 
31.3 | 39-79 | 49.01 | 31.4 42.46 | 56.231 31.4] 9.49 . 31.5 | 52.88 | 67.39 | 31.6 | 52.92 | 20.56 


7-35 +7.28 16.93 +16.g0 58.12 +58.11 7.38 +7.32 18.13 +18.10 
1 54" = 37°.9971 17" 59™ 40°.30 | tg? 5s™ 3°.27 | 20% 48™ 48*.820] 23% 27™ = 44°.653 
482° ro’ 44"’.05 [486° 36’ 51.19 489° 0” 517.13 +829 13’ =. 2.89 «486° 50’ = 19’”.16 
[Eph 15] 














282 AUGUST, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


€ Ursee Minoris. 
Mag. 4.4 
Mean; Right | Decli- 


Solar | Ascen- | nation 
Date.| sion. | North. 


Mean | Right | Decli- 
Solar | Ascen- } nation 
. | Date.| sion. | North. 























e , 


h m e U 


Aug.) 19 4/|+89 o 


hm 

Aug. | 16 54 |+82 10 
8 ”” 

0.3 | 39-79 [49-01 
1.3 | 39-65 | 49.22 
2.3 | 39-50 | 49.42 
3-3 | 39-33 | 49-61 


hm 








ry or 
0.4 | 42.46 | 56.23 
1.4.| 42.19 | 56.50 
2.4| 41.90 | 56.78 
3-4 | 41-59 | 57-05 


8 
0.4 | 69.49 | 55.88 
1.4 | 68.87 | 56.21 
2.4 | 68.19 | 56.55 
3-4 | 67.42 | 56.89 









1.5 
2.51 52.89] 8.18 
3-5 | 52-88} 8.58 





























4.5 | 52.87] 8.98 
5-5 | 52-84] 9.38 
6.5} 52.80] 9.77 
7.5 | 52.76] 10.15 


4.4 | 66.59 | 57.22 
5-451 65.69 | 57-54 
6.4 | 64.73 | 57.85 
7-4 | 63.74 | 58.13 


4-3 | 39-17 | 49-79 
5-3 | 38-99 | 49.94 
6.3 | 38.82 | 50.08 
7.3 | 38.65 | 50.19 


4-4) 41.27 | 57-32 
5-4 | 49-92 | $7-57 
6.4 | 40.56 | 57-79 
7.4| 40.20 | 58.00 













8.4 | 62.74] 58.40 
9-4 


8.4 | 39.84] 58.18 
9-4 | 39-50 | 58.35 
10.4 | 39.16 | 58.51 
11.4} 38.84 | 58.67 


8.5 | 52.71 | 10.51 
9-5 | 52-66 | 10.86 
10.5 | 52.61 | 11-19 
11.5 | 52.56] 11.52 


8.3 | 38.48 | 50.29 
9-3 | 38-31 | 50.37 
10.3 | 38.16 | 50.44 
11.3 | 38.01 | 50.53 






























12.3 | 37-86 | 50.62 
13-3 | 37-71 | $9.72 
14.3 | 37-56 | 50.85 
15.3 | 37-40} 50.98 


12.4| 38.52 | 58.84 
13.4] 38.22 | 59.03 
14.4 | 37-91 | 59-23 
15-4 | 37-58 | 59-45 


12.5 | 52.52 | 11.84 
13.5 | 52.50] 12.16 
14.5 | 52-47 | 12.51 
15.5 | 52.44 | 12.88 







16.5 | 52.41 | 13.27 
17.5 | 52.38] 13.68 
18.5 | 52.32 | 14.09 
19.§ | §2.24 | 14.50 


16.3 | 37-23 | 59.68 
17.3 | 36.86 | 59.92 
18.3 | 36.46 | 60.15 
19.3 | 36.03 | 60.34 


16.3 | 37-23 | 51.12 
17.3 | 37-05 | 51.26 
18.3 | 36.86 | 51.37 
19.3 | 36.66 | 51.46 




















20.3 | 35.60] 60.50 
21.3 | 35-17 | 60.63 
22.3 | 34.76 | 60.74 
23-3 | 34-37 | 60.84 


20.3 | 36.47 | 51.51 
21.3 | 36.28] 51.53 
22.3 | 36.10] 51.53 
23-3 | 35-92 | 51-54 


20.5 | 52.16 | 14.89 
21.5 | 52.08 | 15.25 
22.5 | §1.98 | 15.58 
23.4 | 51.89 | 15.89 










24.4 | 51.81 | 16.19 
25.4| 51.75 | 16.50 
26.4 | 51.69 | 16.81 
27.4 | 51.62 | 17.13 


24.3 | 34.00 | 60.95 
25.3 | 33-65 | 61.07 
26.3 | 33-31 | 61.21 
27.3 | 32.96 | 61.36 


24.3 | 35-76 | 51.55 
25.3 | 35-61 | 51.58 
26.3 | 35-45 | 51-63 
27.3 | 35-29 | 51.68 


























28.3 | 32.60) 61.52 
29.3 | 32.22 | 61.69 
30.3 | 31.83 | 61.85 
31.3 | 31-41 | 62.01 


28.4 | 51.56 | 17.47 
29.4] 51.51 | 17.83 
30.4 | §1.43 | 18.21 
31-4 | 51.35 | 18.57 


28.3 | 35.12 | 51-75 
29.3 | 34-95 | 51.83 
30.3 | 34-76 | 51.89 
31-3 | 34-57 | 51-93 















18.14 +18.32— 
23% 27™ = 44°.653 
+86° so’ = 19'".16 


58.27 +58.26 
1g" 5™ 3°.27 
+89° o’ §1''.13 
[Eph 1s] 


16.94 +16.91 
17" 59™ 40°.30 
+86° 36’ 51’'.19 


7-35 +7.28 
165 54™ —37°.997 
¢82° 10’ = 44'.05 


7-39 +7.32 
20° 48" 48°.820 
+82° 13’ 2/'.89 









3 | 33-80 
.2 | 33-6x 
2] 33-43 | 51-82 
2! 33.26 | 51.76 


§1.92 
51.87 


.2 |] 33-10 
.2 | 32.94 
2 | 32-77 
= yseee 
.2 | 32.42 
32-23 
32-93 
31.83 


51.68 
51.65 
51.65 


51.66 
51.66 
51.64 
51-59 


31.62 
31-41 
| 3%.22 
31-04 


51.52 
51-42 
51.30 
51.17 


0.2 30.88 
1.2 | 30.71 
2.2! 30.55 
13.2 | 30.39 


51.04 
50.92 
50.82 
59-74 


50.67 
50.60 
59-53 
59-45 


30.23 
30.06 
29.88 
29.70 


29.51 
29.32 
29.13 
28.95 


50-35 
59-23 
50.08 
49-92 


7-35 +7.28 
TH 54™  37°.997 
+8a° 10’ 44".05 





51.71] 


+86° 36’ 


SEPTEMBER, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


O Ursse Minoris. 
Mag. 4.4 


$ 
0.3 | 31-41 
1.3 30.98 
2.3 | 30.54 
3-3 | 30-09 





4-3 | 29.64 
§-3 | 29-20 
6.3 | 28.78 
7.3 | 28.37 


27.98 
27.61 
27.23 
26.85 


2.44 
2.49 
2.54 
2.58 


8.3 
9-3 
10.3 
II.3 


2.63 
2.69 


2.77 
2.86 


26.45 
26.01 
25-55 
25.07 


12.3 
13-3 
14.3 
15.3 


2.97 
3.08 
3.18 
3.26 


16.3 
17-3 
18.3 
19.3 


24.58 
24.10 
23.63 
23-19 


3-31 
3-32 
3-31 
3-29 


20.3 
21.3 
22.2 
23.2 


22.77 
22.36 


21.97 
21.58 


3:37 
3.26 
3-25 
3°37 


21.18 


20.77 
20.35 
19.91 


24.2 
25.2 
26.2 
27.4 


3-29 
3-33 
3-36 
3-39 


28.2 
29.2 
30.2 
31.2 


19.44 
18.97 
18.51 
18.05 


3-40 
3-40 


3-32 


16.95  +16.92 
17" 59 40*.30 
51’’.19 


=_mo 


9 Men. 


Decli- 
nation 


3-37 | 


+89° 0’ 


A Urse Minoris. 
Mag. 6.6 












8 
98.50 
97-19 
95-84 
94-45 ! 


93-95 
91.66 
go.31 
88.98 






87.72 
86.52 
85.34 
84.15 


82.91 
81.59 
80.16 
78.64 


77-05 
75-44 
73-85 
72-34 


70.90 
69.55 
68.25 
66.97 


65.68 
64.35 
62.97 
61.51 


8.19 
8.33 


8.46 


8.57 
8.67 


8.74 


59-99 
58.43 
56.83 


§5-22 


58.38 
19h 5™ 


+58.38 
3°.27 

§1°'.13 

[Eph 15] 


76 Draconis. 
Mag. 5.7 


Right | Decli- | Mean! Right | Decli- 
Ascen- nation Solar | Ascen- 
or e 


: nation 
Date.| sion. 





8.4 
9-4 
10.4 
11.4 


12.4 | 50.12 
13.4 
14.4 
15.4 


16.4 
17.4 
18.4 
19.4 


20.4 
21.4 
22.4 
23.4 


24.4 
25.4 
26.4 
27.4 


28.3 
29-3 
39-3 
31-3 


7-39 +7-32 
20" 48™ 48*.820 
+82° 13’ '2’’.89 


ortk. | Date. 


———— 
. 





1 0.5 


283 


39 H. Cephei. 
Mag. 5.6 


Right | Decti- 
Ascen- | nation 
sion. | North. 


Sed 


Mean 
Solar 


h m e 0 


.| 23 27 |+86 so 
8 ee 

58.23 
58.33 
58.41 
58.45 


31-43 
31.84 
32.26 
32.66 


1.5 
2.5 
3-5 


58.48 
58.49 
58.48 
58.47 


33-06 
33-45 
33-83 
34-20 


4:5 
5:5 
6.5 
7-5 


8.5 
9-5 
0.5 
11.5 


58.48 
58.50 
58.54 
58.61 


34-55 
34-90 
35-25 
35-61 


12.5 
13-5 
14.5 
15-5 


58.69 
58.76 
58.81 
58.82 


35-99 
36.40 
36.83 
37-37 


16.5 
17-5 
18.5 
19-5 


58.80 
58.75 
58.67 
58.58 


37-71 
38.15 
38.56 
38.95 


20.5 
21.5 
22.5 


23-5 


58.49 
58.42 
58.37 
58.34 


39-32 
39-67 
40.00 


40.35 


58.34 
58.33 
58.31 
58.28 


24.5 
25-5 
20.5 
27°5 


40.71 
41.09 
41.47 
41.86 


28.5 
29-5 
39-5 
31-5 


58.23 
58.16 
58.07 


57-93 


42.27 
42.09 
43-10 
43-50 


18.16 
23" 27™ 
+86° 50’ 


+18.14 
44°.653 
19’’.16 


284 OCTOBER, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 








@ Ursee Minoris. | O Ursee Minoris. | A Ursse Minoris. | 76 Draconis. 39 H. Cephel, 
Mag. 4.4 Mag. 4.4 Mag. 5.7 Mag. 5.6 
Mean} Right | Decli- | Mean| Right Decli- | Mean Decli- [Mean {| Right 
Solar | Ascen-} nation j Solar | Ascen- Ascen- | nation | Solar nation | Solar | Ascen- 
Date.| sion. | North. | Date.| sion. . -| sion. | North. | Date. North. | Date.| sion. 
h m eo hm and and hm F 
Oct. | 16 54 |+82 ro] Oct. | 17 59 -|19 3 |+89 xr] Oct.] 20 48 |+82 13] Oct. | 23 27 186 
8 oe s en ” 8 
©.2 | 29.13 | 50.08] 0.2 | 18.51 8.67 | 0.3 27-351 05 | 58.07 
1.2 | 28.95 | 49.92] 1.2] 18.05 8.74 | 1.3 27.60] 1.§ | 57-93 
2.2 | 28.78 | 49.75] 2.2 | 17.59 8.79 | 2.3 27.82] 2.41 57-79 
3.2 | 28.60] 49.55] 3.2 | 17.14 8.82 | 3.3 28.02] 3.4] 57-63 
4.2 | 28.44 | 49-35] 4-2] 16.72 8.83 | 4.3 28.20] 4.4] 57-47 
§.2 | 28.29; 49.16] 5.2] 16.31 8.85 1 5.3 28.38] 5.4 | 57-33 
6.2 | 28.14] 48.98] 6.2 | 15.92 8.87 | 6.3 28.55] 6.4] 57-16 
7.2 | 28.00 | 48.82] 7.2 | 15.54 8.90 | 7.3 28.73] 7-4] 57-03 
8.2 | 27.84 | 48.68} 8.2] 15.15 8.95 | 8.3 28.93] 8.4) 56.93 
9-2 | 27.69 | 48.54] 9.2 | 14.74 9.02 | 9.3 29.14] 9.4 | 56.85 
10.2 | 27.53 | 48.41 | 10.2 | 14.32 9-15 | 10.3 29.37 | 10.4 | 56.77 
11.2 | 27.35 | 48.27 | r1.2 | 13.88 9-19 | L1.3 29.61 J 11.4 | 56.67 
12.1 | 27.17 | 48.10 | 12.2 | 13.42 9-26 | 12.3 29.85 | 12.4 | 56.55 
13.1 | 26.98 | 47.90] 13.2 | 12.94 9-3 | 13-3 30.08 | 13.4 | 56.39 
14.1 | 26.80 | 47.68 | 14.2 | 12.46 9-32 114.3 30.29 | 14.4 | 56.19 
15.1 | 26.62 | 47.44] 15.2 | 12.00 9-32 § 15-3 30.46 1 15.4 | 55.96 
16.1 | 26.47 | 47.18 | 16.2 | 11.56 9.27 | 16.3 30.60 | 16.4 | 55.72 
17.1 | 26.33 | 46.91 |. 17.2 | 11.15 9.22 117.3 30.72 1 17.4 | 55.47 
18.1 | 26.19 | 46.66 | 18.2 | 10.77 9-16 [18.3 30.83 | 18.4 | 55.24 
19.1 | 26.07 | 46.42 | 19.2 | 10.40 9-11 1 19.3 30.94 | 19.4 | 55.02 
20.1 | 25.94 | 46.21 | 20.2 | 10.04 9-08 | 20.3 31.06 | 20.4 | 54.83 
21.1} 25.80 | 46.01 J 21.2! 9.69 9.07 | 21.3 31.19 | 21.4 ! 54.66 
22.1 | 25.67 | 45.82] 22.2 | 9.32 9-07 | 22.3 31.33 | 22-4 | 54.50 
23.1 | 25.54 | 45-63 } 23.2 | 8.94 9-07 | 23.3 31.49 | 23-4 | 54-33 


9-07 | 24.3 | 43-97 | 31-65 | 24-4 | 54.16 
9-07 | 25.3 | 43-80 | 31.81 1 25.4 | 53.98 
9.05 | 26.3 | 43.63 | 31.95 | 26.4 | 53.76 
9-01 | 27.3 | 43-45 | 32.08 | 27.4 | 53.52 


24.1 | 25.39 | 45-43 | 24.2 | 8.54 
25.5 | 25.24 | 45.219 25.2| 8.13 
26.1 | 25.08 | 44.97 | 26.2] 7.71 
27.1 | 24.93 | 44.72]. 27.2] 7.29 





28.1 | 24.79 | 44.44] 28.1 | 6.88 
29.1 | 24.65 | 44.15 | 29.1 | 6.47 
30.1 | 24.52 | 43.84] 30.1 | 6.08 
SI-E | 24.39 | 43-539 32-1 | §-72 


8.95 | 28.3 | 43.27 | 32.19 | 28.4 | 53.26] §30 
8.87 } 29.3 | 43.08 | 32.29 | 29.4 | 52.97} 53-3. 
8.77 | 30.3 | 42.89 | 32.37 | 30.4 | 52.67] 53-6: 
8.65 | 31-3 | 42-71 | 32.42 | 31-4 | 52.37] 53-9, 





7.35 +7.28 16.95  +16.92 58.42 +58.42 7.39 +7.32 18.18 +18.15 
16" 54™ 37°.997] 17° 59™ 40°30 | oh 5S™ 3°.27 | 20% 48™ 48°.820f 23" 27% 44°.65, 
+82° 10’ «=. 44".05._ | +86° 36’ 51’’.19 9 +89° 0% 51/7.13 §+82° 13’ -2". 89 1 +86° 50’ 19’’. 36 
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h  m 


vs 16 54 
| s 

1 | 24-39 

3 | 24.28 

i 24.17 

I | 24.07 





1123-97 
1} 23.86 
I 23-75 
I | 23.63 
3 | 23.50 
-1 | 23-37 
.X | 23.23 
1 | 23.55 


|. 23-00 
1 | 22.90 
I. 22.83 
3-1 | 22.76 
9.1 | 22.69 
}-0 22.62 
B.o | 22.55 
po | 22.48 
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1.0! 22.30 
2.0} 22.22 
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4.0 
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52 10 

on 

43-53 
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41.09 
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36.59 


36.24 
35-87 
35-51 
35-13 


34-75 
34-37 
34-01 
33-67 


+7.28 


37°-997 
44/7.05 


NOVEMBER, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


© Ursee Minoris. 
Mag. 4.4 


Mean 
Solar 


Date.| sion. 


hm 
17 58 
§ 
65.71 
65.35 
65.02 
64.70 


Nov. 


0.1 
I.I 
2.1 


3.1 


64.39 
64.06 
63.72 
63.37 


4.1 


§.1 
6.1 


7.1 


8.1 
9.1 
10.1 
11.1 


63.00 
62.60 
62.20 
61.81 


12.1 
13.2 
14.1 
15.1 


61.45 
61.12 
60.82 
60.55 


16.1 
17.1 
18.1 
19.1 


60.29 
60.04 
59-78 
59-52 


20.1 
21.1 
22.1 
23-1 


59-24 
58.95 
58.64 
58.34 


§8.05 
57-76 
57-49 
57-24 


24.1 
25.1 
26.3 
27.1 


28.1 
29.1 
30.1 
31.1 


57-08 
56.81 


56.63 
56.45 


16.94 


Right 
Ascen- 


+86 36 
59-98 
59-76 
59-55 
59-34 


59-15 
58.98 
58.83 
58.67 


58.50 
58.31 
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57-84 


57°57 
57-29 
57-00 
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56.47 
56.23 
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55-57 
55-35 
§5-11 
§4.85 


54-57 
54-27 
53-96 
53-63 


53-30 
52-97 
52.66 


52-37 


+16.91 


17° 59™ 40°.30 


+86° 36’ 


§1°'.19 


A Urse Minoris. 
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13.2 
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16.2 
17.2 
18.2 
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23.2 


24.2 
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26.2 
27.2 


28.2 
29.2 
30.2 
31.2 


+58.37 
3°.27 

§1/'.13 

[Eph rs} 





0.3 
1.3 


3-3 






6.2 









41.87 
41.72 





41.22 
41.03 
40.82 


40.62 
40.43 
40.26 
40.09 


39-92 
39-77 
39-63 
39-48 


39-32 
39.16 
38.99 
38.81 


38.63 
38.45 
38.27 
38.09 


37-92 
37-76 
37-01 
37-47 


7-39 
20° 48™ 
+82° 


13’ 


41.56 


41.40 


32.42 
32.46 
32.50 
32-53 


32-57 
32.64 
32-73 
32.82 


32.92 
33-04 
33-08 


33-12 


33-12 
33-10 
33-06 


33-01 


32.98 
32.95 
32.94 
32.94 


32-93 
32-94 
32-93 
32.92 


32.89 
32.83 
32-75 
32.65 


32-54 
32.42 
32.30 
32.18 


+7-33 
48°.820 


"89 


1.4 
2.4 
3-4 


4-4 
5-4 
6.4 
7-4 


8.3 
9-3 
10.3 
II.3 


12.3 
13-3 
14.3 
15-3 


16.3 
17:3 
18.3 
19.3 


20.3 
21.3 
22.3 


23-3 


24.3 
25-3 
20.3 
27-3 


28.3 
29-3 
39-3 
31-3 


18.19 





52-07 
51.78 
§1.50 


§1.25 
51.01 
5°-79 
50.56 


50.32 
50.04 
49-72 
49-37 


49-00 
48.62 
48.25 
47-90 


47.58 
47-27 
46.99 
46.72 


40.43 
40.13 
45-81 
45-46 


45.09 
44.71 
44.32 
43-91 


43-50 
43-09 
42.71 
42.35 


235 27m 


+86° 50’ 
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+18.17 
44°.653 
19.16 


286 


DECEMBER, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 


Mean | Right | Decli- 
Solar | Ascen-| nation 
Date.| sion. | North. 


— 





hm 

Dec. | 16 54 |+82 10 
8 or 

1.0 | 21.73 | 33.67 
2.0 | 21.70 | 33.35 
3.0 | 21.67 | 33.05 
4.0 | 21.62 | 32.75 


5-0 | 21.57 | 32.43 
5-9 | 21.51 | 32.09 
6.9 | 21.45 | 31.74 
7.9 | 21.41 | 31.36 


8.9 | 21.38 | 30.95 
9-9 | 21-35 | 30-54 
10.9 | 21.34 | 30.13 
11.9 | 21.35 | 29-75 


12.9 | 21.36 | 29.38 
13-9 | 21.37 | 29.03 
14.9 | 21.39 | 28.71 
15.9 | 21.39 | 28.39 


16.9 | 24.40 | 28.08 
17.9 | 21.40 | 27.76 
18.9 | 21.39 | 27.43 
19.9 | 21.39 | 27.09 


20.9 | 21.39 | 26.73 
21.9 | 21.40 | 26.36 


22.9 | 21.41 | 25.98 
23-9 | 21.43 | 25-59 


24.9 | 21.47 | 25.20 
25.9 | 21.51 | 24.82 
26.9 | 21.57 | 24.46 
27.9 | 21.63 | 24.12 


28.9 | 21.69 | 23.81 
29.9 | 21.74 | 23.51 
30.9 | 21.78 | 23.21 
31.9 | 21.82 | 22.92 


7-34 +7.27 
16" 54™ — 37°.997 
+82° 10’ 44°".05 





FOR THE UPPER TRANSIT AT WASHINGTON. 








O Ursse Minoris. | A Ursee Minoris. 


Mag. 4.4 


Mean| Right | Decli- 
Ascen- | nation 
Date.| sion. | North. 

h m e , 

Dec.| 17 58 |+86 36] Dec. 
$ ve 8 an 

1.1 | 56.45 | 52.37] 1.1 | 30.96 | 63.78 


2.1 | 56.27] §2.10] 2.1 | 30.07 | 63.56 2.3 42.02 












3.1 | §6.09| 51.84] 3.1 | 29.15 | 63.36 3-3 ' 41.71 

4.0 | 55.89] 51.59] 4.1 | 28.20 | 63.18 4-3 41.391 1. 
5.0 | 55.67] 51.33] 5-1 | 27-18 | 62.99 5-3 | 41.06 | 14 
6.0 | 55.43] 51.05] 6.1 | 26.07 | 62.79 6.3 | 40.71 | 14 
7.0| 55-18] 50.75] 7.1 | 24.91 | 62.57 7-3 | 40.33 | 24 
8.0 | 54.94] 50.42] 8.1 | 23.76 | 62.32 8.3 | 39-92 | 2-4 
9-0 | 54-73 | §0.07] 9.x | 22.64 | 62.04 9-3 | 39-47 * 
10.0 | 54.54] 49.70] 10.2 | 21.62 | 61.74 10.3 | 39.02 | 2 

II.0 | §4.39 | 49.33 | 13.1 | 20.70 | 61.43 


11.3 | 38.57 | 2. 
12.0 | 54.27 | 48.97 | 12.1 | 19.90 | 61.13 12.3 | 38.14 2 
13-3 | 37-74 | 2.6 
14.2 | 37-36 | 2.6 
15.2 | 37.02 | 2.6 


13-0 | 54.17 | 48.63 | 13.1 | 19.20 | 60.83 
14.0 | 54.08 | 48.31 | 14.1 | 18.56 | 60.55 
15.0 | §4.00 | 48.01 J 15.1 | 17.94 | 60.29 








16.0 | §3.91 | 47.72 | 16.1 | 17.31 | 60.04 16.2 | 36.68 | 2.7 
17.0 | 53.85 | 47.43 [17-1 | 16.65 | 59.80 17.2 36.34 | 2.8 
18.0 | §3.70| 47.14 18.1 | 15.96 59.56 18.2 | 36.00, 28 
19.0 | §3.58 | 46.84 J 19.1 | 15.22 | 59.31 19.2 | 35-64 | 2-0 
20.0 | 53.46 | 46.53 J 20.0 | 14.46 | 59.04 20.2 | 35.26 ' 3.0 
21.0 | 53.33 | 46.19 | 21.0 | 13.69 | 58.76 21.2 | 34.85 3. 






22.2 | 34.43 3.1 
23.2 | 34.00 3.1: 
24.2 | 33-56 3.1 


34.48 | 29.18 
34-34 | 28.96 
34.21 | 28.72 


21.9 | 53.22 | 45.84 | 22.0 | 12.93 | 58.45 
22.9 | 53.12 | 45.49 | 23.0 | 12.22 | 58.13 
23-9 | 53-05 | 45.12 | 24.0 | 11.56 57.79 






25.2 | 33-11 , 3-16 
26.2 | 32.68 3.3; 
27.2 | 32.27 3.08 
28.2 | 31.88 3.01 


34.08 | 28.47 
33-96 | 28.21 
33-85 | 27-93 
33-75 | 27-67 


24.9 | 53-00 | 44.74 | 25.0 | 10.96 | 57.45 
25.9 | 52.97 | 44.36 | 26.0 | 10.47 | 57.11 
26.9 | 52.97 | 43-99 | 27.0 | 10.05 | 56.77 
27.9 | 52.98 | 43-65 | 28.0] 9.71 | 56.44 







29.2 | 31.52 2.07 
30.2 | 31.18 2.93 
31.2 | 30.85 2.90 
32.2 | 30.52, 2.88 


33-66 | 27.42 
33-57 | 27-18 
33-48 | 26.97 
33-40 | 26.77 






28.9 | 53.00] 43.33] 29-0] 9.41 | 56.13 
29.9 | 53-01 | 43-03 } 30.0] 9.11 | 55.85 
30.9 | 53-01 | 42.74] 31.0] 8.79] 55.58 
31-9 | 53-00 | 42.45 | 32.0] 8.39 | 55.32 













18.20 +18.18 
23% 27™ 44°.6g 
+86° 50’ 19’’.16 


16.93 +16.90 58.28 +58.27 
17" 59™ 40%.30 J 19% 5™ 3.27 
+86° 36’ 51’".19 §+89° 0” 517.13 
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APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


33 Piscium. 
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€ Phenicis. 
Mag. 3.9 
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— 4612 
71.2 
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69.9 
68.6 " 
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278 APRIL, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 









€ Urse Minoris. 
Mag. 4.4 


Mean 
Solar 
Date. 


Right | Decli- 
Ascen- | nation 
sion. 




















e s 








’ h m e 


Apr. | 23 27 }+86: 


hm 
Apr. | 20 48 +82 12 

8 op 
0.8 | 39.71 | 45.64 
1.8 | 39.87 | 45.50 
2.8 | 40.02 | 45.41 
3-8 | 40.15 | 45.34 





h m 
16 54 |+82 10 


s on 
0.7 | 40.71 | 16.32 
1.7 | 40.85 | 16.53 
2.7 | 40.98 | 16.74 
3-7 | 41.09 | 16.94 





Apr. 










s 
0.9 | 13.56] 19. 
1-9 | 13-77 | 19 
2.9 | 13.98] 19 
3.9, 14.18 | 18. 
| 
4-91 14.36; 18.7 
5-9 | 14.51 | 18.5 
6.9 | 14.64} 183 
7-9 | 14.77 | 15.0 









4.8 | 40.29 | 45.26 
5.8 | 40.42 | 45.17 
6.8 | 40.55 | 45.06 
7-8 | 40.67 | 44.93 





4-7 | 41.19 | 17.12 
5-7 | 41.30 | 17.28 
6.7 | 41.40 | 17.43 
7°07 | 41-52 | 17-57 








8.9: 14.91 | 17.7 
9-9 | 15.07 | 17-4 
10.9 | 15.251 17-¥ 
11.9} 15-46 | 10.8 


8.8 | 40.81 | 44.79 
9-8 | 40.95 | 44.65 
10.8 | 41.11 | 44.52 
11.8 | 41.27 | 44.41 


8.7 | 41.65 | 17.71 
9-7 | 41.80 | 17.87 
10.7 | 41.95 | 18.06 
11.7 | 42.09 ; 18.28 
















12.9| 15.71 | 16. 
13.9] 15.98 | 16. 
14.9 | 16.27 | 10. 
15.9 | 16.55 | 15-8) 


12.8 | 41.44 | 44.32 
13.8 | 41.61 | 44.25 
14.8 | 41.79 | 44.20 
15-8 | 41.97 | 44.17 


12.6 | 42.23 | 18.52 
13.6 | 42.36 | 18.77 
14.6 | 42.49 | 19.04 
15.6 | 42.60 | 19.31 









16.9 ' 16.84] 15-6 
17.91 17.121 15.3 
18.9 | 17.38 16.2 


19.9 ; 17.63 | 15.9! 


16.8 | 42.13 | 44.16 
17.8 | 42.29 | 44.14 
18.8 | 42.44 | 44.14 
19.8 | 42.59 | 44.12 


16.6 | 42.70 | 19.57 
17.6 | 42.79 | 19.83 
18.6 | 42.88 | 20.08 
19.6 ! 42.97 | 20.31 







20.9 | 17-87 | 14-8 
21.9 | 18.09 | 14.6! 
22.9] 18.31 | 14.4 
23.9 | 18.54 | 14.1) 


20.8 | 42.73 | 44.10 
21.8 | 42.87 | 44.06 
22.8 | 43.01 | 44.02 


23.8 | 43-16 | 43.97 


20.6 | 43.06 | 20.53 
21.6 | 43.16 | 20.74 
22.6 | 43.26 | 20.96 
23.6 | 43.36 | 21.18 









24.9 | 18.79 | 13-94 
25.9 | 19.07 | 13.71 
26.9 | 19.39 | 13-48 
27-9 | 19-74) 13-377 


24.8 | 43.32 | 43-93 
25-8 | 43-49 | 43-90 
26.8 | 43.67 | 43.89 
27.8 | 43.85 | 43-91 


24.6 | 43.47 | 21.41 
25.6 | 43.58 | 21.67 
26.6 | 43.69 | 21.96 
27.6 | 43.78 | 22.27 








28.6 | 43.86 | 22.59 
29.6 | 43.93 | 22.92 
30.6 | 43.99 | 23.24 
31.6 | 44.03 | 23.55 


28.9 | 20.10! 13.09 
29.9 | 20.47 | 12.93 
30.9 | 20.84 | 12.80 
31.9 | 21.18 | 12.68 


28.8 | 44.03 | 43.96 
29.8 | 44.20 | 44.03 
30.8 | 44.36 | 44.13 
44.52 

























18.13 +18.10 
23° 27™ 44°.653 
+86° 50’ = 19''.16 


7.38 +7.31 
20° 48" 48°.820 
+82° 13’ = a’. 89 


7°34 +7.27 
16" 54™ —37*.997 
+82° 10’ =. 44’’.05 


57-74 +57-73 
19" 5™ = 3°.27 
+89° 0 51/'.13 
(Epk x5) 







17" 59™ 40°.30 
+86° 36’ 51’’.19 


MAY, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


Minoris. 
Mag. 4.4 


Right 
fh Ascen- 
nO 


Dech- 
nation 
North. 





'hm/| ° ' 

y 16 54 :+82 Io 
s se 

4 | 43-99 | 23.24 

44.03 | 23.55 

0 | 44.08 23.83 

O . 44-13 | 24.09 


6' 44.19 | 24.34 
6 44.26 1 24.59 
6 | 44.33 24.84 
6! 44.41 25.11 


5.6 | 44-49 | 25.41 
+5 | 44.56 | 25.74 
.6 44.63 | 26.08 
1.6 | 44.69 26.43 


1.6 | 44.73 | 26.79 
5-6 | 44.76 | 27.14 
1-61 44.79 | 27.48 
5-6 44.82 | 27.81 


5.6 | 44.83 28.13 
7-6 | 44.85 | 28.43 
3.6 | 44.87 | 28.71 
rs 44-90 28.99 
2.5 | 44-94 | 29-27 
1.5 | 44-97 | 29.56 
2.5 | 45.01 29.87 
3-5 | 45.05 | 30.20 


45.08 | 30.55 
5-5 | 4§-10 | 30.93 
§.§ | 45.09 | 31.31 
7-5 | 45-08 | 31.68 


+5 





tl ases 32.03 
9-5 | 45-02 | 32.35 
0.5 | 45-00 | 32.65 
1.5 | 44-97 | 32-94 


7-34 +7.28 
' 54™ = 37°.997 
la? 10” 44’.05 





O Urse Minoris. 
Mag. 4.4 


Decli- 
nation 
Nortk. 


86 36 
29.12 
29-39 
29.63 
29.85 


45-29 
45.48 
45-56 
45-83 


46.02 
46.23 
46.46 
49.70 


30.05 
30.25 
30.46 
30.68 


46.96 
47.21 
47-44 
47-66 


30.92 
31.19 
31.48 
31-79 
12.6 32.11 
32-43 
32-74 
33-04 


48.03 
48.19 
48.32 


16.6 
17.6 
18.6 
19.6 


48.44 
48.56 
48.68 
48.81 


33-33 
33-61 
33-87 
34-12 


20.6 
21.6 
22.6 
23.6 


48.95 
49.11 
49-28 
49-44 


34-37 
34.63 
34-90 
35.20 


24.6 
25.6 
26.6 
27.6 


49.60 
49-73 
49.83 
49.90 


47-86 
| 

35-53 

35.88 

36.24 

36.60 

28.6 
29.6 
30.6 
31.6 


36.95 
37-27 
37-58 
37-87 


49-94 
49.96 
49-97 
49-99 


16.91 +36.88 


17" 59™ 40*.30 
+86° 36’ 51°’.19 


AX. Ursee Minoris. 
Mag. 6.6 


Mean! Right | Decli- 
Solar | Ascen-| nation 
Date.| sion. | Nortk. 





h m °- ! 
19 4|+89 0 
8 oe 
52.41 | 29.32 
53-28 | 29.53 
54-09 | 29.72 
54-89 | 29.89 


May 


0.7 
1.7 
2.7 
3-7 


4-7 
5-7 
6.7 
7-7 


55-71 | 30.03 
56.57 | 30.17 
57-52 | 30.31 
58.55 | 30.46 


8.7 
9:7 
10.7 
It.7 


59-61 | 30.63 
60.70 | 30.82 
61.77 | 31.04 
62.78 | 31.28 


63-74 | 31.54 
64.62 | 31.80 
65.42 | 32.05 
66.17 | 32.31 


12.7 
13-7 
14.7 
15.6 


16.6 
17.6 
18.6 
19.6 


66.86 | 32.55 
67.53 | 32-78 
68.17 | 33.00 
68.84 | 33.21 


20.6 
21.6 
22.6 
23.6 


69.55 | 33-42 
70.31 | 33.63 
7I.1% | 33.85 
71.96 | 34.09 


24.6 
25.6 
26.6 
27.6 


72-79 | 34.36 
73-56 | 34.66 
74-25 | 34.98 
74-83 | 35-32 


28.6 
29.6 
30.6 
31.6 


75-29 | 35-64 
75-68 | 35.95 
76.02 | 36.24 


76.35 | 36.50 


+57.81 

rg? 5™ 3°27 

+89° of 51/'.13 
(Eph 25) 


57-82 


76 Draconis. 
Mag. 5.7 


Mean | Right | Decli- 
Solar | Ascen- | nation 
Date.| sion. | North. 





h m e , 


May | 20 48 


s 
44.36 
44.52 
44.66 
44.80 


0.8 
1.8 
2.8 
3.8 


4.8 


5-7 
6.7 


7-7 


8.7 
9-7 
10.7 
11.7 
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89 H. Cephei. 
Mag. 5.6 


Mean} Right 
Solar | Ascen- | nation 


Date. 





hm 
23 27 

8 
20.84 
21.18 
21.49 
21.78 


22.05 
22.33 
22.61 
22.92 


23.25 
23.62 
24.01 
24.42 


24.83 
25.24 
25.63 
26.00 


26.37 
26.71 
27.04 
27-35 


20.8 
21.8 
22.8 
23.8 


27.68 
28.02 
28.38 
28.77 


24.8 
25.8 
26.8 
27.8 


29.18 
29.62 
30.07 
30.52 


28.8 
29.8 
30.8 
31.8 


30.94 
31-33 
31.70 
32-03 


18.12 
235 27m 
+86° 50’ 





Decli- 


sion. | North. 





+86 50 
12.80 
12.68 
12.58 
12.47 


12.34 
12.19 
12.03 
11.86 


11.68 
11.52 
11.37 
11.24 


11.13 
11.04 
10.96 
10.89 


10.84 
10.79 
10.74 
10.67 


10.60 
10.51 
10.42 
10.33 


10.26 
10.22 
10.21 
10.22 


10.25 
10.29 
10.34 
10.38 


+18.09 
44°.653 
19’’.16 











280 JUNE, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


€ Ursse Minoris. | O Ursse Minoris. | A Urse Minoris. | 76 Draconis. 39 H. Cephel, 
Mag. 6.6 Mag. 5.7 Mag. 5.6 























Mean Decli- Right | Decli- |]Mean | Right 
Solar | Ascen- | nation j Solar | Ascen- | nation Ascen- 
Date.| sion. | North. | Date. North. | Date.} sion. 

e a e e h m 5 | 
June| 19 5 (+89 of June +82 12] June! 23 a 
0.6 36.50 48.301 0.8 | 32 ‘03 
1.6 36.75 48.50] 1.8 | 32.36 
2.6 36.99 48.68 2.8 | 32.69 
3-6 37-24 48.861 3.8 | 33.04 
46 37-50 49-05] 4.8 | 33.41 
5.6 37-78 49-26] 5.8 | 33.81 
6.6 38.08 49-49] 6.8 | 34.24 
7-6 38.41 49-741 7-8 | 34.68 | 10! 
8.6 38.75] 8.7 | 49.95 | 50.01 | 8.8 | 35.21 
9.6 39-10] 9.7] §0.08| 50.29] 9.8 | 35.56 
10.6 39-45 | 10.7 | 50.20 | 50.58 | 10.8 | 35.99 
11.6 39-79 | 11.6 | 50.31 | 50.87 | 11.8 | 36.40 
12.6 40.11 | 42.6 | §0.41 | 51.17 1 12.8 | 36.79 
13.6 40.43 1 13.6] 50.5x | 53.45 1 13.8 | 37.16 
14.6 40.74 1 14.6 | 50.60 | 51.72 | 14.7 | 37.52 | 10 
15.6 41.03 | 5.6 | 50.68 | 51.98] 15.7 | 37.86 | 11 
16.6 41.30] 16.6] 50.77 | 52.23 | 16.7 | 38.19 | 12 
17.6 41.58] 17.6 | 50.86 | 52.48 117.7 | 38.52 | 11-9 
18.6 41.86 | 18.6 | 50.96 | §2.72 | 18.7 | 38.87 | 1 
19.6 42.16} 19.6 | 51.08 | §2.97 1 19.7 | 39.25 11.8 
20.6 42.48 | 20.6 | 51.19 | 53.25 | 20.7 | 39.66 
21.5 42.84 | 21.6 | §1.30 | 53.55 1 21.7 | 40.09 
22.5 43.21 | 22.6 | 51.41 | 53.89 } 22.7 | 40.53 
23.5 43-59 | 23-6 | 51.51 | 54.24 | 23.7 | 40.97 
24.5 43-97 | 24.6 | 51.59 | 54.60 | 24.7 | 41.39 
25.5 44.34 | 25.6 | 51.66 | 54.96 | 25.7 | 41.77 
26.5 44.69 | 26.6 | 51.72 | §5.32 1 26.7 | 42.12 | 12-42 
27-5 45-01 | 27.6 | 51.77 | §5.65 | 27.7 | 42-45 | 12.62 
28.5 45-30 | 28.6 | 51.82 | §5.96 | 28.7 | 42.76 | 12-80 
29.5 45-59 | 29.6 | §1.87 | 56.25 | 29.7 | 43.06 | 12.96 


45-88 | 30.6 | 51.93 | §6.53 J 30.7 | 43-37 | 13-10 
46.18 | 31.6 | 52.00 | 56.82 | 31.7 | 43.69 | 13-24 


30.5 
31.5 








7-35 +7.28 16.92 +16.89 57:96  +57.95 7.38 +7.31 18.12 +18.09 
16 54™ —37°.997 17" 59™ 40°.30 Ff ro 5™ 3°.27 | 20" 48™ = 48".820] 23% 27™ 44.653, 
+8a° 10’ = 44'’.05 1+86° 36’ 51’.19 [489° 0’ 517.13 J 482° 13’ 2.89 [486° so’ 19.26 
{Eph 15) | 





JULY, 1915. 
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APPARENT PLACES OF CIRCUMPOLAR STARS 


FOR THE UPPER TRANSIT AT WASHINGTON. 







Ursse Minoris. | 6 Ursse Minoris. | A Ursse Minoris. | . 76 Draconis. 


Mag. 5.7 











Mean | Right | Decli- [Mean| Right | Decli- 














Solar | Ascen- | nation | Solar | Ascen- | nation 
. | Date.| sion. | North. | Date.| sion. | North. 
h m e e bh m e e 












































































ly 17 59 |+86 36] July| 19 5 |+8 of July| 20 48 [+82 12 
8 oe 8 or 8 ” 

4 ©.§ | 49.00 | 47.46] 0.5 | 22.51 | 45.88] 0.6] 51.93 | 56.53 
1.4 1.5 | 48.90 | 47.74] 1.5 | 22.47 | 46.18] 1.6] 52.00] 56.82 
1.4 2.5 | 48.81 | 48.04] 2.5 | 22.47 | 46.49] 2.6] 52.08 | 57.11 
3-4 -§ | 48.72 | 48.361 3.5 | 22.48 | 46.829 3.6] 52.16 | 57.42 
1-4 -5 | 48.6x | 48.708 4.5 | 22.46 | 47.179 4.6] 52.25 | 57.75 
5-4 5-5 | 48.49 | 49.05] 5-5 | 22.38 | 47-54] 5.6| 52.33 | 58.10 
6.4 6.5 | 48.34] 49.40] 6.5 | 22.22] 47.911 6.6] 52.39 | 58.47 
7.4 -5 | 48.16 | 49.74] 7-5] 21.98 | 48.28] 7.6| 52.45] 58.84 
B.4 -§ | 47-97 | 50.071 8.5 | 21.66 | 48.647 8.6] 52.50] 59.22 
9-4 9-5 | 47-76] 50.38] 9.5 | 21-28 | 48.99] 9.6] 52.55 | 59.60 
0.4 10.§ | 47.54] 50.68 | 10.5 | 20.85 | 49.34] 10.6 | 52.58 | 59.97 
1.4 47-3% | 50.97 | 11.§ | 20.38 | 49.66] 11.6 | 52.60 | 60.32 
2.4 47-10 | §1.23 | 12.5 | 19.91 | 49.97 | 12.6 | 52.62 | 60.66 
3.4 13.4 | 46.89 | 51.48 | 13-5 | 19.45 | 50.26] 13.6 | 52.64 | 60.98 
4-4 14.4] 46.69 | §1.73 114.5 | 19.04 | 50.54114.6| 52.67 | 61.30 
1$.4 46.51 | 51.981 15.5 | 18.68 | 50.83 |. 15.6 | 52.70 | 61.61 
(6.4 .4 | 46.33 | 52.25] 16.5 | 18.37 | 51.13 | 16.6 | 52.74 | 61.92 
17.4 17.4 | 46.15 | 52.53 117.5 | 18.06 | §1.45 117.5 | §2.79 | 62.25 
18.4 18.4 | 45-96 | 52.83 ] 18.5 | 17.76 | 51.789 18.5 | 52.83 | 62.61 
19.4 45-76] 53-15] 19.5 | 17-40] §2.13 1 19.5 | 52.87 | 62.99 
20.4 45-53 | 53-49] 20.5 | 16.94 | §2.50] 20.5 | §2.91 | 63.39 
23.4 | 41. 21.41 45.26] 53.81 | 21.5 | 16.37 | 52.88 J 21.5 | 52.94 | 63.80 
22.4 | 41.06 22.4 44.96 | 54.11 1 22.5 | 15.67 | 53.24] 22.5 | 52.94 | 64.22 
. 44-64 | 54-39 | 23-5 | 14.90 | 53-59 J 23-5 | 52-93 | 64.63 

24-4 24.4 | 44.32 | 54.64] 24.5 | 14.09 | 53.91 | 24.5 | 52.92 | 65.02 
25.4 25.4| 44.01 | 54.86 25.5 | 13.28 | 54.20] 25.5 | 52.89 | 65.38 
26.4 26.4] 43-71 | 55.07 | 26.5 | 12.51 | 54.47 | 26.5 | 52.88 | 65.72 
27.4 27.4 | 43-44 | 55.289 27.5 | 11.82 | 54.73 | 27-5 | §2-87 | 66.05 
28.4 43-19 | 55.49 | 28.4 | 11.20] 54.99 | 28.5 | 52.85 | 66.37 
29.4 29.4] 42.95 | 55-72 | 29-4 10.62 | 55.27 | 29.5 | 52.86 | 66.70 
30.4 | 42.71 | 55-96 § 30.4 | 10.05 | 55.57 | 30.5 | 52.87 | 67.03 
31.4 | 42.46 | 56.231 31-4| 9-49 | 55-88 | 31.5 | 52.88 | 67.39 

16.93 +16.90 §8.12 +58.11 7.38 +7.32 

177 so™ 40°.30 | 19% 5s™ 3%.27 | 20% 48" 48*.820 

482° 10’ -44’’.05 9 +86° 36’ 51’’.19 +89° 0% 51r/’.13 [+829 13’ = 2”. 89) 


[Eph 15] 













389 H. Cepheli. 
Mag. 5.6 


















44.05 
44.43 


44.82 
45.22 
45-62 
46.00 


46.37 
46.71 
47-03 
47-33 


47.61 
47.88 
48.15 
48.42 


48.72 
49.04 
49.38 
49-74 


50.10 
50.44 
50.76 
23.6] 51.04 
24.6 
25.6 
26.6 
27.6 


51.28 
51-49 
§1.70 
51-90 


28.6 
29.6 
30.6 
31.6 


52.12 
52-37 
52.63 
52.92 


+18.10 
44°.653 
19/’.16 


18.13 
23° 27™ 
+86° 50’ 
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76 Draconis 39 H. 
Mag. 5.7 
Mean | Right | Decli- {Mean| Right | Decli- [Mean | Right | Decli- Right | Decli- [Mean | Right 
Solar | Ascen-| nation J Solar | Ascen-| nation § Solar | Ascen-| nation Ascen- | nation | Solar 
Date.| sion. Date.} sion. k. | Date.| sion. | North. | Date.| sion. | North. | Date. 
hm hm ° 
Aug. | 16 54 | 20 48 |+82 13] Aug. 
s ry mn 8 en 

0.3 | 39-79 [° 0.4] 42.46 | 56.23 52.88 | 7.39] 0.6 

1.3 | 39.65 | 49.22] 1.4] 42.19] 56.50] 1.4 | 68.87 | 56.21 52.89] 7.78] 1.6 

2.3 | 39-50| 49.42] 2.4| 41.90| 56.78] 2.4 | 68.19 | 56.55 52.89} 8.18] 2.6 

3-3 | 39-33 | 49-61 | 3-4] 41-59] 57-05] 3-4 | 67.42 | 56.89 §2.88| 8.58] 3.6 

4-3 | 39-17 | 49-79] 4-41 41-27 | 57-32] 4-4 | 66.59 | 57.22 52.87 | 8.98] 4.6 

5-3 | 38-99 | 49-94} 5-4] 40-92 | 57-57] 5-47 65-69 | 57.54 §2.84| 9.38] 5-6 

6.3 | 38.82 | 50.08] 6.4] 40.56] 57.79] 9.4] 64.73 | 57.85 52.80| 9.77] 6.6 

7.3 | 38-65] 50.19] 7-4] 40.20] 58.00} 7.4] 63.74] 58.13 52.76] 10.15] 7.6 

8.3 | 38.48 | 50.29] 8.4] 39.84 | 58.18] 8.4 | 62.74] 58.40 52.71 | 10.519 8.6] 54.87 

9-3 | 38-31 | 50.371 9-4] 39-50] 58.351 9-4| 61.75 | 58.65 52.66 | 10.86] 9.6] 55.02 
10.3 | 38.16] 50.44] 10.4 | 39.16 | 58.51 | 10.4 | 60.79 | 58.89 52.61 | 11.19 | 10.6 | 55.16 
11.3 | 38.01 | 50.53 J 11.4 | 38.84 | 58.67 | 11.4 | 59.87 | 59.12 52.56 | 11.52] 11.6 | 55.32 
12.3 | 37-86 | 50.62 | 12.4 | 38.52 | 58.84] 12.4 | 59.02 | 59.37 52.52 | 11.841 12.6] 55.47 
13-3 | 37-71 | 50.72 1 13-4 | 38.22 | 59.03 1 13.4 | 58.20] 59.62 §2.50 | 12.163 13.6 | 55.66 
14.3 | 37-56 | 50.85 | 14.4 | 37-91 | 59-23 | 14-4 | 57-39 | 59-89 52.47 | 12.51] 14.6 | 55.87 
15-3 | 37-40] 50.989 15.4| 37.58 | 59-45 115-4| 56.54 | 60.18 52.44 | 12.88115.6 | 56.09 
16.3 | 37-23 | 51-12 | 16.3 | 37.23 | 59.68 | 16.4 | 55.62 | 60.49 52.41 | 13.271 16.6 | 56.31 | 25-89 
17-3 | 37-05 | 51-26] 17.3 | 36.86 | 59.921 17-4 | 54-60] 60.81 52.38 | 13.68] 17.6 | 56.53 | 26.28 
18.3 | 36.86 | 51.37 | 18.3 | 36.46 | 60.15 | 18.4 | 53.47 | 61.12 52.32 | 14.09] 18.6 | 56.73 | 26.68 
19.3 | 36.66 | 51.46] 19.3 | 36.03 | 60.34] 19.4 | 52.25 | Ox.41 §2.24| 14.50] 19.6 | 56.89 | 27.03 
20.3 | 36.47 | 51.51 J 20.3 | 35.60 | 60.50 | 20.4 | 50.96 | 61.67 1 20.5 | 52.16 | 14.89 | 20.6 | 57.02 | 27-44 
21.3 | 36.28] 51.53 | 21.3 | 35-17 | 60.63 | 21.4 | 49.67 | 61.90] 21.5 | 52.08 | 15.25] 21.6) 57.15 | 27-84 
22.3 | 36.10] 51.53 | 22-3 | 34-76 | 60.74 | 22.4 | 48.41 | 62.11 | 22.5 | 51.98 | 15.58] 22.6] 57.18 | 28.22 
23-3 | 35-92 | 51-54 | 23-3 | 34-37 | 60.84 | 23.4 | 47.22 | 62.30] 23.4 | 51.89 | 15.89 | 23.6] 57-24] 28.59 
24.3 | 35-76] 51.55 | 24.3 | 34.00 | 60.95 | 24.4 | 46.10 | 62.49] 24.4 | 51.81 | 16.19 | 24.6 | 57.32 | 28.95 
25.3 | 35-62 | 51.58 | 25.3 | 33-65 | 61.07 | 25.4 | 45.05 | 62.70] 25.4} 51.75 | 16.50] 25.6 | 57.42 | 29.26 
26.3 | 35-45 | 51-63 | 26.3 | 33-31 | 61.21 | 26.4 | 44.05 | 62.92 | 26.4 | 51.69 | 16.81 | 26.6 | 57.54] 20.50 
27.3 | 35-29 | 51.68] 27.3 | 32.96 | 61.36 | 27.4 | 43.04 | 63.15 |} 27.4 | 51.62 | 17.13 | 27.5 | 57.67 | 29-92 
28.3 | 35.12 | 51.75 | 28.3 | 32.60] 61.52 | 28.4 | 41.99 | 63.39 | 28.4 | 51.56] 17.47 | 28.5 | 57.82] 30.27 
29.3 | 34-95 | 51-83 | 29.3 | 32.22 | 61.69 | 29.4 | 40.90 | 63.64 | 29.4 | 51.51 | 17.83 | 29.5 | §7-97 | 30-65 
30.3 | 34-76 | 51.89 | 30.3 | 31-83 | 61.85 | 30.4 | 39.74 | 63.90 f 30.4 | 51.43 | 18.21 § 30.5 | 58.10) 31-03 
31.3 | 34-57 | 52-93 31.41 | 62.01 | 31-4 | 38.50 | 64.15 | 31.4| 51.35 | 18.57 1 31-5 | 58.23 | 31-43 

7.35 +7.28 16.94 +16.91 58.27 +58.26 7.39 +7.32 18.140 +18.12 
16> 54™ 37%.9974 172 59™ 40%.30 | 1g" 5™ 3%.27 | 207 48™ 48°.820f 23% 27™ = 44°.653, 
#82° 10’ = 44"".05 1+86° 36’ 51'.19 [+89° 0” 51/713 +829 13’ 2/7.89 = +86° 50’ 197.16 





AUGUST, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 
















































































































































































[Eph 1s] 

















Ursse Minoris. | 6 Ursse Minoris. | A Ursee Minoris. 
Mag. 4.4 





32-77 
1.2 | 32.60 


1.2 
}.2 
[2 
52 


32-42 
32.23 
32.03 
31.83 


5.2 


j-2 
B.2 


9-2 


31.62 
31.41 
31.22 
31.04 


0.2 | 30.88 
2.2 | 30.71 
2.2 | 30.55 
13.2 | 30.39 


Lg.2 
25.2 
26.2 
27.2 


30.23 
30.06 
29.88 
29.70 


98.2 
35.2 


30.2 
3X2 


29.51 
29.32 
29.13 
28.95 


7-35 
16 s4™ 


Ld 


§1.93 
51.96 
§1.97 
51.96 


51.92 
51.87 
51.82 


51.76 


51.71 
51.68 
51.65 
51.65 


51.66 
51.66 
51.64 
51-59 


§1.52 
51.42 
51.30 
$1.17 


51-04 
59-92 
50.82 
59-74 


50.67 
50.60 
59.53 
59-45 


59-35 
50.23 
50.08 


49.92 


+7.28 
37°-997 


82° 10’ 44’.05 


Mean! Right 
3 Solar 


1oPept. 


SEPTEMBER, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


Mag. 4.4 


Decli- 
Ascen- | nation 


Date.| sion. | Nortk. 





h m e é 
17 59 
8 oe 
31.41 | 2.01 
30.98 | 2.14 
30.54] 2.26 
30.09] 2.36 


0.3 
1.3 
2.3 
3-3 


29.64 
29.20 
28.78 


28.37 


27.98 
27.61 
27.23 
26.85 


2.44 
2.49 
2.54 
2.58 


4-3 
5:3 
6.3 
7°3 


8.3 
9-3 
10.3 
11.3 


2.63 
2.69 


2.77 
2.86 


26.45 
26.01 
25°55 
25.07 


12.3 
13-3 
14.3 
15-3 


2.97 
3.08 
3.18 
3.26 


16.3 
17.3 
18.3 
19.3 


24.58 
24.10 
23-63 
23-19 


3-31 
3-32 
3-31 
3-29 


20.3 
21.3 
22.2 
23.2 


22.77 
22.36 


21.97 
21.58 


3-27 
3.26 
3-25 
3-27 


21.18 
20.77 
20.35 
19.91 


24.2 
25.2 
26.2 
27.2 


3.29 
3-33 
3.36 
3-39 


28.2 
29.2 
30.2 
31.2 


19.44 
18.97 
18.51 
18.05 


3.40 
3-40 
3-37 
3-32 


16.95  +16.92 


17" 59™ 40°.30 
+86° 36’ 51’’.19 


4 . ~S 
Rene. 


B6 37 wept. 


I 30.3 


Mag. 6.6 


Mean 
Solar 
Date. 





8 
98.50 
97-19 
95-84 
94.46 


4.15 
4-39 
4.61 
4.81 


93-95 
91.66 
go. 3X 
88.98 


4-99 
5.16 
5-31 
5-45 


8.3 
9-3 
10.3 
II.3 


87.72 
86.52 
85.34 
84.15 


5-59 
5-74 
5-91 
6.10 


82.91 
81.59 
80.16 
78.64 


6.30 
6.52 
6.73 
6.93 


12.3 
13.3 
14.3 
15.3 


16.3 
17-3 
18.3 
19.3 


77-05 
75-44 
73-85 
72.34 


7.10 
7-23 
7-34 
7.42 


20.3 
21.3 
22.3 


23-3 


79.90 
69.55 
68.25 
66.97 


7-59 


65.68 
64.35 
62.97 
61.51 


24.3 
25-3 
26.3 
27-3 


7-93 
8.06 
8.19 


8.33 


8.46 


8.57 
8.67 


8.74 


28.3 
29-3 


59-99 
58.43 
56.83 
31.3 | 55.22 
§8.38  +58.38 
rg? 5™ 3°.27 
+89° 0% 51/'.13 
(Eph 15) 





s 


19 3|+89 rept. 


76 Draconis. 
Mag. 5.7 





Right | Decli- |Mean| Right | Decli- 


Ascen- |} nation 





0.4 
1.4 
2.4 
3-4 


St-35 
51.26 
51.16 


51.05 


4.4 
5-4 
6.4 
7:4 


59-94 
50.82 
50.70 
59-59 


8.4 
9-4 
10.4 
11.4 


50-49 
59-39 
50.30 
50.21 


12.4 
13-4 
14.4 
15.4 


50.12 
50.02 
49-91 
49-79 


16.4 
17.4 
18.4 
19.4 


49.65 
49.50 
49-35 
49.20 


49.06 


48.93 
48.82 


48.71 


20.4 
21.4 
22.4 
23.4 


24.4 
25.4 
26.4 
27.4 


48.60 
48.48 ; 
48.35 
48.22 


28.3 
29-3 
39-3 
31-3 


48.08 
47-94 
47-79 
47-62 


7°39 
20° 48™ 
+82° 13’ 


+7.32 
48°.820 


2 "89 
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89 H. Cepheid. 
Mag. 5.6 


Right 
Ascen- 
sion e 


Mean 
Solar 
Date. 





hm 
.| 23 27 


3 
58.23 
58.33 
58.41 
58.45 


58.48 
58.49 
58.48 
58.47 


8.5 
9:5 
10.5 
II.5 


58.48 
58.50 
58.54 
58.61 


58.69 
58.76 
58.81 
58.82 


12.5 
13-5 
14.5 
15-5 


16.5 
17-5 
18.5 
19-5 


58.80 
58.75 
58.67 
58.58 


58.49 
58.42 
58.37 
58.34 


20.5 
21.5 
22.5 


23-5 


58.34 
58.33 
58.31 
58.28 


24.5 
25-5 
26.5 
27-5 


28.5 
29-5 
30-5 
32-5 


58.23 
58.16 
58.07 


57-93 


18.16 
23" 27m 
+86° 50’ 


Decli- 
nation 
North. 
ves 
+86 50 
31.43 
31.84 
32.26 
32.66 


33.06 
33-45 
33-83 
34-290 


34-55 
34-90 
35-25 
35-61 


35-99 
36.40 
36.83 
37-27 


37-71 
38.15 
38.56 
38.95 


39-32 
39-67 
40.00 
40.35 


40.71 
41.09 
41.47 
41.86 


42.27 
42.69 
43-10 
43-50 


+18.14 
44°.653 
19’’.16 
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OCTOBER, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


& Ursse Minoris. | © Urese Minoris. | A Ursse Minoris. 





Mag. 4.4 
Mean | Right | Decli- | Mean 
Solar | Ascen- | nation j Solar 
Date.| sion. | North. | Date. 
h m e é 
Oct. | 16 54 ro} Oct. 
8 Cd 

0.2 | 29.13 | 50.08] 0.2 

1.2 | 28.95 | 49.92] 1.2 

2.2 | 28.78 | 49.75] 2.2 

3.2 | 28.60 | 49.55] 3-2 

4.2 | 28.44 | 49.351 4.2 

§.2 | 28.29) 49.16] 5.2 

6.2 | 28.14] 48.98] 6.2 

7.2 | 28.00 | 48.82] 7.2 

8.2 | 27.84 | 48.68— 8.2 

9.2 | 37.69 | 48.54] 9.2 . 
10.2 | 27.53 | 48.41 ] 10.2 | 14.32 . 
11.2 | 27.35 | 48.27 | 11.2 | 13.88 | 62.70 
12.1 | 27.17 | 48.10 | 12.2 | 13.42 | 62.65 
13.1 | 26.98 | 47.90 | 13.2 | 12.94 | 62.58 
14.1 | 26.80 | 47.68 1 14.2 | 12.46 | 62.48 
15.1 | 26.62 | 47.44 | 15.2 | 12.00 | 62.35 
16.1 | 26.47 | 47.18 | 16.2 | 11.56 | 62.19 
17.1 | 26.33 | 46.91 |. 17.2 | 11.15 | 62.02 
18.1 | 26.19 | 46.66 § 18.2 | 10.77 | 61.86 
19.1 | 26.07 | 46.42 | 19.2 | 10.40 | 61.72 
20.1 | 25.94 | 46.21 | 20.2 | 10.04 | 61.59 
21.1! 25.80 | 46.01 | 21.2! 9.69 | 61.48 
22.1 | 25.67 | 45.82 f 22.2 | 9.32 | 61.38 
23.1 | 25.54 | 45.63 | 23.2 | 8.94 | 61.28 
24.1 | 25.39 | 45.43 124.2] 8.54 | 61.17 
25.1 | 25.24 | 45.219 25.2] 8.13 | 61.06 
26.1 | 25.08 | 44.971 26.2 | 7.71 | 60.93 
27.1 | 24.93 | 44.72] 27.2 | 7.29 | 60.77 
28.1 | 24.79 | 44.44] 28.1 | 6.88 | 60.60 
29.1 | 24.65 | 44.15} 29.1 | 6.47 | 60.41 
30.1 | 24.52 | 43.84] 30.1 | 6.08 | 60.20 
31.1 | 24.39 | 43-53] 31-2 | 5-72 | 59-98 

7-35 +7.28 16.95  +16.92 
16" 54™ —37°.997] 17° 59™ 40°.30 
+82° 10’ 44’’.05 §+86° 36’ 5r’’.19 





8 oe 
56.83 
55-22 
53-62 
52.05 | 8.82 
8.83 
8.85 
8.87 


8.90 


50.52 
49-06 
47-66 
46.31 
44-97 | 8.95 
43-59 
42.17 
40.65 


10.2 
1I.2 


9-1 
9-19 


12.2 
13.2 
14.2 
15.2 


9.26 
9-31 
9-32 
9-3% 


39-03 
37-34 
35-63 
33-93 


16.2 
17.2 
18.2 
19.2 


32.29 
39-74 
29.29 
27.91 


9-27 
9-22 
9.16 


9.11 


20.2 
21.2 
22.2 
23.2 


26.58 
25.26 
23-92 
22.53 


9.08 
9-07 
9-07 
9-07 


24.2 
25.2 
26.2 
27.2 


9-07 
9.07 
9.05 
9.01 


21.09 
19.58 
18.04 
16.47 


14.88 
13.31 
11.77 
10.28 


28.2 
29.2 
30.2 
31.2 


8.95 
8.87 


8.77 
8.65 


+58.42 

9h 5™ 3.27 

+89° 0’ 51/".13 
{Eph 1s) 


58.42 


76 Draconis. 
Mag. 5.7 
Decii- 


nation 
North. 


Mean 
Solar 
Date. 


Right 
Ascet- 
sion. 


h m e ’ 


. | 20 48 [+82 13 
B ve 
47-79 | 27-35 
47-62 | 27.60 
47-48 | 27.82 
47.29 | 28.02 


0.3 
1.3 
2.3 
3-3 


28.20 
28.38 
28.55 
28.73 


47-33 
49.97 
46.82 


46.68 


4-3 
5:3 
6.3 
73 


8.3 
9-3 
10.3 
U3 


28.93 
29-14 
29.37 
29.61 


46.55 
46.41 
46.27 
46.12 


45-96 
45-78 
45-60 
45-41 


29.85 
30.08 
30-29 
30.46 


12.3 
13.3 
14.3 
15.3 


16.3 
17-3 
18.3 
19.3 


45-23 
45-95 
44.88 
44.72 


30.72 
30.83 


30.94 


31.06 
31.19 
31-33 
31-49 


20.3 
21.3 
22.3 


23-3 


44.57 
44.42 
44.28 
44.13 


31.65 
31.81 
3-95 
32.08 


24.3 
25-3 
26.3 
37-3 


43-97 
43.80 
43-63 
43-45 


28.3 
29-3 
30.3 
31-3 


43-27 
43.08 
42.89 
42.71 


32.19 
32.29 
32-37 
32-42 


7°39 2 +7-32 
20° 48" 48*.820 
+82° 13’ -2’’.89 


30.60 | 


39 H. Cephel 
Mag. 5.6 





Mean 
Solar 
Date. 


Right | © 
Ascen- 
S100. 


tl 


* 37 


58.07 
57-93 
57-79 
57-63 


Oct. 


0.5 
1.5 
2.4 
3-4 





4-4 
5-4 
6.4 
7-4 


§7-47 
§7-3! 
57-16 
§7-03 


56.93 
56.85 
56.77 
56.67 


56.55 
56.39 
56.19 
55-96! 


aeSk FHA. 


8.4 
9-4 
10.4 
1I.4 


2 RBS 





12.4 
13-4 
14.4 
15.4 


16.4 
17.4 
18.4 
19.4 


ssl m 
55-47 
55-24 
55-02 


54-83 
1 54.66 
54-50 
54-33 


20.4 
21.4 
22.4 


23-4 


SBER BESS BRAS 


‘2 


54-16 
53-98 
53-76 
53-53 


24.4 
25.4 
26.4 
27-4 


st 


28.4 
29-4 
30.4 
31.4 


53.26 
52-97 
52.67 
53-37 





18.18 
+86° 50’ 


+38.15 
44°.65 
19’’.16 


NOVEMBER, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 


FOR THE UPPER TRANSIT AT WASHINGTON. 






Urse Minoris. | 0 Ursx Minoris. 76 Draconis. 
Mag. 4.4 Mag. 4.4 Mag. 5.7 

in, Right | Decli- |Mean/ Right | Decli- Decli- 

ss | Ascen- | mation | Solar | Ascen-| nation nation 

te! slow. North. sion. . North. 


eed 





——— 


















e ‘ 











h m e o 
v. 16 54 }+82 10 213 
| s Lad a 
‘I | 24-39 | 43-53 71 | 32-42 
I | 24.28 | 43.22 1.3 | 42.52 | 32.46 
I, 24.17 | 42.92 2.3 | 42.35 | 32.50 
-1 | 24.07 | 42.64 3-3 | 42.18 | 32.53 
| 23.97 42.38 4.2 | 42.02 | 32.57 
i 23.86 | 42.13 5-2 | 41.87 | 32.64 
-I | 23-75 | 41-89 6.2 | 41.72 | 32.73 
-1 | 23.63 | 41.64 7.2 | 41.56] 32.82 
.1 | 23.50 41.38 8.2 | 41.40 | 32.92 
I | 23-37 | 41.09 9.2 | 41.22 | 33.01 
WX 1 23.23 ] 40.78 10.2 | 41.03 | 33.08 
.X | 23-212 | 40.43 11.2 | 40.82 | 33.12 
}-I | 23.00 | 40.07 12.2 | 40.62 | 33.12 
I | 22.90 | 39.71 13.2 | 40.43 | 33.10 
}1 22.83 | 39-35 14.2 | 40.26 | 33.00 
5-41 22.76 | 39.01 15.2 | 40.09 | 33.01 
§.1 | 22.69 | 38.69 16.2 | 39.92 | 32.98 
Jo: 22.62 | 38.39 17.2 | 39-77 | 32-95 
B.o | 22.55 | 38.11 18.2 | 39.63 | 32.94 
9-0 | 22.48 | 37.83 19.2 |} 39.48 | 32.94 
0.0 | 22.39 | 37-54 20.2 | 39.32 | 32-93 
2.0 | 22.30 | 37.24 21.2 | 39.16 | 32.94 
2.0 | 22.22 | 36.93 22.2 | 38.99 | 32-93 
13-0 | 22.14] 36.50 | 23.2 | 38.81 | 32.92 
84-0 | 22.05 | 36.24 24.2 | 38.63 | 32.89 
£S.0 | 21.98 | 35.87 25.2 | 38.45 | 32-83 
06.0 | 24.92 | 35.51 26.2 | 38.27 | 32.75 
87-0 | 25.86 | 35.13 27.2 | 38.09 | 32.65 
38.0 | 2x.82 | 34.75 28.2 | 37.92 | 32.54 
9.0 | 21.79 | 34-37 29.2 | 37-76 | 32.42 
30-0 | 21.76] 34.07 30.2 | 37.61 | 32.30 
32-0 | 21.73 | 33.67 31.2 | 37-47 | 32.18 

7-35 +7.28 16.94 +16.91 58.38  +58.37 7.39 +7.33 
16" s4™ 9 37°.997] 17" 59™ = 40°%.30 F ro? 5™ 3°.27 | 20% 48" 48°.820 
482° 10% = 44’".05 §+86° 36’ 51'7.19 [+89° 0% 5177.13 J +82° 13’ = 2.89 





{Eph rs} 
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39 H. Cephel. 
Mag. 5.6 


Mean! Right 


Decli- 


Solar | Ascen- | nation 





Nov. 


0.4 
1.4 
2.4 
3-4 


52-37 
§2.07 
51.78 
§1.50 


4-4 
5-4 
6.4 
7-4 


51.25 
51.01 
59-79 
50.56 


8.3 
9-3 
10.3 
11.3 


50.32 
50.04 
49.72 
49-37 


12.3 
13-3 
14.3 
15-3 


49.00 
48.62 
48.25 
47-90 


16.3 
1733 
18.3 
19.3 


47.58 
47-27 
46.99 
46.72 


20.3 
21.3 
22.3 


23-3 


46.43 
46.13 
45.81 
45.46 


24.3 
25-3 
26.3 
27-3 


45.09 
44.71 
44.32 
43.91 


28.3 
29.3 
39-3 
31-3 


43-50 
43.09 
42.71 
42.35 


18.19 
23> 27™ 
+86° 50’ 


/ Date.| sion. | North. 





59.08 
§9.31 
59-55 
59-78 


60.00 
60.21 
60.40 
60.58 


60.73 
60.86 
60.98 


61.10 


+18.17 
44°.653 
19”.16 


286 DECEMBER, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


















€ Ursee Minoris. | O Ursee Minoris. | A Ursse Minoris. | 76 Draconis. 39 H. Cephel. 
Mag. 4.4 Mag. 4.4 Mag. 5.7 . 

Mean | Right | Decli- [Mean| Right Mean| Right 

Solar | Ascen-| nation [ Solar | Ascen- nation J Solar | Ascen- 

Date.| sion. | North. | Date. . . | North. | Date.) sion. 























hm; ° ’ hm 
Dec. | 16 54 |+82 ro} Dec.| 17 58 . Dec.| 20 48 
8 " s 
1.0 | 21.73 | 33.67] 1.1 1.2 | 37.47 
2.0 | 21.70 | 33.35] 2.1! 56.27 . . . 2.2 | 37-33 
3.0 | 21.67 | 33.05] 3-1 | 56.09 . . . 3-2 | 37-19 
4.0 | 21.62 | 32.75] 4.0 | 55.89 . . . 4.2 | 37.04 
§.0 | 21.57 | 32.431 5-0 5-2 | 36.90 
5-9 | 21.51 | 32.09] 6.0 6.2 | 36.75 
6.9 | 21.45 | 31.74] 7-0 7.2 | 36.58 
7-9 | 21.41 | 31.36] 8.0 8.2 | 36.40 
8.9 | 21.38 | 30.95] 9.0 9.2 | 36.23 
9.9 | 25.35 | 30.54] 10.0 10.1 | 36.05 
10.9 | 21.34 | 30.13 | II.0 II. | 35.89 
II.9 | 21.35 | 29.75 | 12.0 12. | 35.75 
12.9 | 21.36 | 29.38 7 13.0 13.1 | 35.62 
13.9 | 21.37 | 29.03 | 14.0 14.1 | 35.49 
14.9 | 21.39 | 28.71 | 15.0 15.1 | 35.38 
15.9 | 21.39 | 28.39 | 16.0 16.1 | 35.26 
16.9 | 21.40 | 28.08 [17.0 17.1 | 35.14 
17.9 | 21.40} 27.769 18.0 18.1 | 35.02 
18.9 | 21.39 | 27.43 | 19.0 19.1 | 34.89 
19.9 | 21.39 | 27.09 | 20.0 20.1 | 34.76 
20.9 | 21.39 | 26.73 J 21.0 ai.I | 34.62 21.2| 34.85 3.07 
21.9 | 21.40 | 26.36 | 21.9 22.1 | 34.48 22.2 | 34.43 3-12 
22.9 | 21.4% | 25.98 | 22.9 23.1 | 34.34 23.2 | 34.00 3.15 
23.9 | 21.43 | 25.59 | 23.9 24.1 | 34.22 24.2 | 33-56 3.16 
24.9 | 21.47 | 25.20] 24.9 25.1 | 34.08 25.2 | 33-11 3.16 
25.9 | 21.51 | 24.82 J 25.9 26.1 | 33.96 26.2 | 32.68 | 3.13 
26.9 | 21.57 | 24.46 § 26.9 27.1 | 33.85 27.2 | 32.27 ' 3.08 
27.9 | 21.63 | 24.12 | 27.9 28.1 | 33.75 28.2 | 31.88 3.02 
28.9 | 21.69 | 23.81 | 28.9 29.1 | 33-66 29.2 | 31.52: 2.07 
29.9 | 21.74 | 23-51 | 29.9 30.1 | 33.57 30.2 | 31.18 2.93 
30.9 | 21.78 | 23.21 F 30.9 31.1 | 33.48 31.2 | 30.85 2.90. 
31.9 | 21.82 | 22.92 | 31.9 32.1 | 33.40 32.2 | 30.52, 2.88 | 





7-39 +7.32 18.20 +18.18 
20" 48@ 48*.820f 235 277 44°63 
+82° 13’ a’’.89 1 +86° 50’ 19.16 


7-34 +7.27 16.93 +16.90 
16" 54™ 37.997} 17" 59™ 40°.30 
+82° 10’ §=44"".05 1+86° 36’ 51’’.19 §+89° §1/.13 

[Eph zs] 





APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


33 Piscium. 


lean Solar 
Date. 


Right 
Ascension. 


an. 0.2 
10.2 
20.2 
30.1 

‘eb. 9.1 


19.1 

1.1 
11.0 
21.0 
31.0 


> “3 006 


dar. 


wm 
Oo 
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oo 
Com mm 


Apr. 10.0 


< 
wd N= 
POO 
'e Nom ome) 


Oo 
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ee | —y 
Gf EF & &§ 
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59.40 3 
59.28 *? 
59-17 1 
59.07 6 
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58.97 
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59.01 
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59.41 7° 
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60.19 3° 
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60.86 35 
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Mag. 5.1 Mag. 2.9 Mag. 4.5 
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Ascension N Ascension. 

















.| tion N. N 
h m e ‘ h m e s s 
o 8 |+1442] 013 |+3618 — g! 
8 oe 8 id fe 
51.69 47.6 53.05 65.4 6.36 42.6 
51.58 o 46.8 , 52.89 i 64.6 : 6.25 _ 43.2 
51-48 ©) | 45-9 152-74 > | 63-5 6.15 | 43-5 
51.39 ° 44.9 ‘c 52.61 ‘8 62.1 6 6.06 ; 43-7 
ST3T 6 | 43-9 5, | 52-49 | 0-5 3] 5:99 61437. 
51.25 142.9 152.40 | | 58.7 5-94 _ | 43.5 
51.22 3 42.0 9152.34 ° 56.8 iH 5.91 3 43-1, 
51.22 °| 41.3 ; 52.32 2/5501 | 5.90 || 424 
51.26 § | 40.7 3 | 92°34 g | 53:3 x6 5:93 7 41.6 
51-34 | 40-4 © 152.42 13 51.7 13 00 7 | 40:5, 
6.11 


51.46 40.3 §2.55 50.4 
6 

14 51.62 o 40.5 : 52.73 3 49-4 : 

51.82 7°] 41.0 5] 52.9 48. 

52.06 4 41.9 2 53-23 7 48.6 ; 

52.33 0 43.0 ' | 53.54 3 | 48.8 


52.63 | 44-4 | 53.88 _, | 49.5 
52.95 3 | 46.1 *7 | 54.24 3° | 50.5 7° 









55.03 *3 56.60 6 66.1 a 
55.22 © 62.8 1 56.83 68.8 8 


55-59 *|70.6 5157.23 5| 84.6 7 
55-53 | 70-8 0157-15 | 85-8 
55-45 |. 70.8 ; 57.05 2 0.8 ; 
55-35 1, | 706 || 56-93 7, | 87-3 5 
55:25 | 70-2 156-79, | 87-5 
55-14 7" | 69.7 3 | 56.64 te 87.3 
55.03 68.9 56.49 86.7 
1.034 +0.263 1.241 
397.81 52°.9905 
0.00 —0.02 0.00 0.05 0.00 +0.0! 
+0.4 0.0 +0.4 +0.1 +0.4 +0.1 
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290 APPARENT PLACES OF STARS, 1915. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
12 Ceti. 18 Ceti. € Cassiopeie. x Andromede, 
Mean Solar Mag. 6.0 Mag. 5.2 Mag. 3.7 Mag. 4.4 
ate, 
Right Declina- Right Declina- Right Declina- Right Dec 
Ascension. tion S. Ascension. tion S. Ascension tion N. Ascension. | tion 
e ’ hm ° ’ h m e ’ h =m s 
— 4257, 9 30 |— 4 3] 0 32 |+5325] O 32 {+335 
ad s ”e 8 ne 8 a 
35:0 | 52.90 | 36.3 P 13.65 65.6 20.46 20.4 
35-6 —| 52.80 "| 36.9 "113.40 75| 65.2 4] 20.32 “4 | 19.8 
36.1 5152.70 7° | 37.4 5113.16 74 | 64.3 9] 20.18 “4 | 18.8 
36.4 3 52.60 ro 37.7 ; 12.92 “4 62.9 © 20.04 * 17.6 
36.6 | 52-52 7 38.0 5) 12-71 1 61.2 3 | 19-92 x6 16.2 
36.7 52.45 38.0 12.53 59.1 19.82 14.6 
36.6 *} 52.41 4137.9 *] 12.40 ° 56.8 3} 19.74 ~ | 13.6 
36.2 ; 52.39 7 | 37.6 3] 12.32 54.4 4119.71 11.3 
35.6 2 | 52-41 : 37.1 12.31 , 52.0 ne 19.72 97 
34.8 16 52.46 5 36.3 rr | 22-37 ., 49.6 ar | 77 3 
33-8 [52.55 135.2 _ [12.49 | 47.5 | 19.88 7.1 
32.5 '9 | 52.69 ‘4 | 34.0 7 | 12.68 "9 | 45.6 191 20.03 75} 6.3 
31.0 '9 | 52.86 “7 | 32.5 5] 12.95 27 | 44.1 ™5] 20.23 5-7 
29.3 tg 53-07 - 30.8 "9 13.27 © | 43.0 7 20.48 75 55 
27-4 53-32 27 28.9 a 13.64 42.3 | | 20-77 32 5 
25-4 53-59 26.9 14.06 42.2 21.09 6.4 
23.3 7" | 53.89 3° | 24.8 77 | 14.51 45 | 42.5 3] 21.44 38 7-4 
21.1 77} 54.21 37 | 22.7 77 |} 14.98 47 | 43.3 8] 21.80 5°] 8.7 
19.0 eo 54-53 2 20.6 a 15.46 * | 44.6 22.17 sy 10.4 
, , 2. 
17.0 19 54.85 32 18.6 19 | 15-93 46.3 a, | 22:54 35 I 
15.1 55.17 16.7 16.38 48.4 22.89 14.6 | 
13.4 *7 155.46 3 14.9 7° | 16.80 4 | 50.8 24] 23.22 33 | 17.0 
11.9 19] 55-74 7) | 13-4 91 17.19 39 | 53.5 27 | 23.53 32 | 19-4 
10.6 3 55.98 _ 12.1 8 17.54 9° | 56.5 x: 23.81 3 22.0 
° 67 
9.6 7 §6.19 {lil 17.84 59.6 32 24.04 °* | 24 : 
8.9 56.37 10.3 18.09 62.8 24.24 27.1 
8.4 5] 56.51 | 9.8 5118.29 7°| 66.0 3? | 24.40 1° 29.6 3 
8.2 7156.61 |] 9.6 7118.43 i 69.2 37 | 24.51 - 31.9 | 
8.3 ; 56.68 ; 9.7 : 18.51 4 | 72:3 0 24.59 || 34! 
. . . . 6. 
8.5 7156.71 3| 9.9 7} 1855 4175.2 | 24.63 413 - 
9.0 56.72 10.3 18.53 78.0 24.63 137-5, 
9.5 5] 56.69 3} 10.9 ©] 18.47 °| 80.4 74] 24.61 ; 39.3 
10.2 7156.65 4/ 11.6 7118.36 77 | 82.6 7? | 24.55 3 | 405 
10.9 ; 56.58 ; 12.3 ; 18.22 i” 84.3 a 24.47 | 41-3 4 
11.7 5 56.50 9 13.1 , 18.04 ot 85.7 g | 24:37 |, 41.9 | 
12.5 56.41 13.8 17.83 86.5 24.25 42.1 
13.2 7156.31 7] 14.5 7117.60 731 86.9 4} 24.11 ™ 42.0 | 
13.8 9] 56.21 | 15.2 7417.35 75| 86.8 123.97 14 41.5 
~0.077 1.003 0.071 1.679 +1.348 1.196 +0.656 
30°'.49 52°.341 38'’.03 13°.732 45°'.39 20°.224 905.76 
+0.01 0.00 0.00 0.00 0.09 0.00 “0.04 
+0.1 +0.4 +0.1 +0.4 +0.1 +0.4 +0.1 


APPARENT PLACHS OF STARS, 1915. 
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a Cassiopeiz. 
Schedtr.) 

ean Solar ar. 2.2-2.8 
; Right Declina- 
Ascension. | tion N. 
h m 7? 
O 34 |+28 51 +56 4 

s oO op 

m. 0.2] 3.92 14.7 37.7 
10.2 | 3.79 3 14.0 /]| 46.90 8 58.3 7 37.4 
20.2 | 3.66 3 13.1 9 | 46.76 a 57.4 2 36 | 30-6 | 
30.2 | 3.53 8 12.0 46.63 3 56.3 14 | 39°59 9, | 35-2 7 
eb. 9.1 | 3.42 to | 1O°7 i 46.51 9 54.9 - 39.36 30 | 33'S as 

19.1 | 3.32 9.2 46.42 53-4 39.16 31.4 
‘ar 1.413.25 7] 7.7 5 46.35 / | 51-9 3 39.01 79 | 29.1 °3 
11.1 |] 3.22 ; 6.3 “ 46.31 ‘ 50.3 ©) | 38.92 9 | 26.7 _ 
21.0} 3.23 | 49 “ 46.32 *| 48.9 38.89 : 24.2 oe 
31.0] 3.28 | 7 9 46.37 10 | 47°7 as 38.94 3 21.7 > 

Pr. 10.0 f 3.38 2.8 46.47 46.6 39.07 19.5 
19.9 | 3.53 *5 | 2.1 7} 46.62 75| 45.9 7] 39.27 7° | 17.5 7° 
29.9 | 3.72 9 | 1.8 3 20 41 39.54 77} 15.8 17 
lay 9.9] 3.96 i 1.8 ° TI 39.87 33 | 14.6 - 
19.9 | 4.24 3 2.2 a , 40.26 99 | 13.8 ; 

29.8 1 4.55 3.0 40.70 13.5 
une 8.8} 4.88 33 | 4.2 7 41.17 471 13.7 ? 
18.81 5.23 3 5.6 4 41.66 49 | 14.4 L 
4 28.8 5.59 xs 7.3 ” 42.16 ° 15.6 - 
y 8.7) 5-94 | 932, 42.66 9) | 17.2 

18.7 | 6.28 11.5 43.14 19.2 
28.7 | 6.61 33 | 13.8 73 43.59 45 | 21.6 74 
lug. 7.6] 6.90 79 | 16.2 74 44.00 ** | 24.3 77 
17.6] 7.17 3 | 18.7 2S 44.38 27.2 x 
27.6] 7.40 a | Et 23 44.70 © | 30.3 33 

sept. 6.6] 7.60 23.4 44.96 33.6 
16.5] 7-75 °° | 25.7 73 45.17 */ | 36.9 3 
26.5 | 7.86 3 27.8 . 45.33 ° | 40.1 9? 
6.5 7-94 | 29-7 i 45.42 9 | 43.3 a 

10.5] 7-98 7/304 45-46 7 | 46.4° 

_ 26.417.99 | | 32.9 45-44 . | 49-3 
Nov. 5.4] 7.97 ; 34.1 : 45.38 ° 51.8 _ 
+15-4] 7.92 > | 35-1 ; 45.26 © | 54.1 3 
25.3] 7:85 7 35-8 ; 45-10 56.0 4 
5-317-75 1° | 36.1 44.91 09 | 57.4 14 

15.3] 7-64 - 36.2 44.69 ; 58.4 
25.3] 7-52 1 | 36. 44.44 °° | 58.9 > 

35-2 | 7.39 44.17 77 | 58.9 
x8, Tan 6 1.792 +1.487 

lean Place 40°.497  16/'.87 

Ya, Dea +0.01  -0.10 

48, De 3 +0.4 +0.2 
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Jan. 0.3] 20.14 
10.2 | 20.03 * 
20.2 | 19.91 *? 
30.2 | 19.80 7 

Feb. 9.1} 19.70 °3 


19.1 | 19.62 
Mar. 1.1] 19.57 
11.1 | 19.53 
21.0 | 19.54 
31.0] 19.58 


Apr. 10.0 | 19.66 
20.0 | 19.78 7? 
29.9] 19.95 * 
May 9.9] 20.15 a4 
19.9 | 20.39 °° 


29.8 | 20.67 
June 8.8 | 20.97 3 

18.8 | 21.29 3? 

28.8 | 21.62 33 


33 
July 8.7] 21.95 32 


18.7 | 22.27 
28.7 | 22.58 3° 
Aug. 7.6 | 22.87 79 
17.6 | 23.12 > 
27.6 | 23.35 +9 
Sept. 6.6 | 23.54 
16.5 | 23.69 
26.5 | 23.80 ** 
Oct. 6.5 | 23.88 
16.5 | 23.91 


26.4 | 23.91 
Nov. 5.4] 23.89 
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25.4 | 23.76 
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Sec 6, Tan 6 1.054 
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s w 
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8 12} 57.3 
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49.64 25.0 
49:57 7} 237 
153 [75 
49.58 ; 20.6 
49-07 13 | 199 
49.98 2 | 194 
50.21 no 19.7 
50.47 29 20.3 
S08 32 | 2:3 
51.42 24 | 24.0 
51.76 25.8 
52.10 > | 27.7 
2. 29. 
29 76 3? yer 
53-05 *9 | 34-3 
53-32 -/ | 36.6 
53-55 2° | 388 
53-75 16 | 40-9 
sit 
54.12 9 | 46.3 
54-17 >| 478 
54.19 , | 49.0 
54.18 7 | 49.9 
4 6 
sig | 
; 8 
54.00 © | 51.4 
53-90 | 51-3 
53-79 22 | 54.1 
53-67 50.6 
1.093 +0.44! 
49°.797 17°99 | 
0.00 0.03 
40.4 40.3 
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APPARENT PLACES OF STARS, 1915. 293 
FOR THE UPPER TRANSIT AT WASHINGTON. - 
” Cassiopeiz. 6 Piscium. A Hydri. 20 Ceti. 
Mag. 3.6 Mag. 4.6 Mag. 5.0 Mag. 4.9 
Right Declina- Right Declina- Right Declina- 
Ascension. |_ tion N. Ascension. tion S. Ascension. | tion S. 
h m e o h m e o h m °e ¢ 
043 [+5721 045 |—7522] 0 48 |— 135 
8 oe r oe 8 zd 
56.94 78.5 41.52 84.0 40.39 76.5 
56.66 2° | 78.3 ? 40.73 79 | 83.3 7140.29 7° | 77.1 © 
56.37 791 77.6 7 39.97 7° | 82.0 33 | 40.18 | 77.7 © 
56.10 *7 | 76.3 0 39-26 0) 80.2 8 40.08 *°| 78.1 4 
55-85 °°) 74.7 2 38.62 °° | 77-9 33 | 39-98 “2 | 78:5 4 
55-64 | | 72.7 38.07 | 75-1 _ 139.90 , | 78.7 
55-47 *7 | 70.4 73 37.62 45 | 71.9 37 | 39.84 °| 78.7 ° 
55-36 ©» | 67.9 79 37.29 33 | 68.5 341 39.81 3) 78.5 * 
55-33 3] 65.3 . 37.07 *? | 64.8 37] 39.80 7 | 78.1 ¢ 
.36 62.8 6.98 61.0 8 . 
55:3 8 36.9 39] 3984 5)775 
, , 0 I , , 
35.67 "9 38.4 7? 322 9 333 38 40.03 - 73.5 " 
55-94 77 | 56.6 37-53 37 | 49.5 3°] 40.19 1] 74.2 73 
56.28 34 | 55.3 * 37-97 | 46.0 35 | 40.39 7°| 72.6 7 
56.68 4° | 54.4 38.53 ° 42.7 40.62 3 70.9 "9 
12 , .20 8 .88 69.0 
57.61 | 34.0 ! 39.96 2 | 37.2 21 41.17 9 | 67.0% 
8.12 , O. 2 .48 3* | 64. 
28.64 52 338 1 4167 8 336 16 41.80 32 62.82! 
59.15 °° 57.1 42.57 0) 32.6 "4 42.12 : 60.7 9 
6 .O .48 . . , 
5265 | 529. saa] 22 [244/588 
60.57 44 | 63.8 7° 45-19 *3 | 33.0 7 | 43.02 78| 55.4 °° 
60.97 4° | 66.7 79 45-95 7°| 34.3 73 | 43.28 7°] 54.0 14 
61.31 34 | 69.8 t 46.60 |° 36.1 3 43-50 °° 52.8 >. 
61.61 72.9 47.13 38.4 43.69 51.9 
61.84 73 | 76.2 33 47.52 39 | 41.0 7° | 43.85 7] 51.3 © 
62.02 7° | 79.5 3 47.76 74 | 43.8 781 43.97 72 | 50.9 4 
62.13 - 82.7 a 47.85 3 46.8 x 44.05 : 50.8 . 
. 85. . . . . 
or) oo 47-77 1,1 49-9 | 4410 2/510 
2.1 , , 2. I I. 
62.14 $|o1.4 27 47.1757 | 55:7 °8| ag.t2 °| 517 4 
62.04 *° | 93.7 73 46.67 5° | 58.2 25] 44.09 3} 52.3 9 
61.89 *5 | 95.7 " 46.06 ° | 60.2 7° 44.04 5 53.0 7 
61.70 '9 | 97.3 7) 45-36 7. | 61.7 191 43.97 7 | 53-7 , 
61.48 98.4 44.60 62.7 43.88 54-4 
6 
61.23 > 99.0 43.81 79 | 63.1 4143.79 3 55-2 . 
60.95 7” | 99.0 3.01 | 62.8 3 43.68 ™ | 55.8 
1.855  +1.562 1.008  +0.125 3-963 —3.834 1.000 -0.028 
56°.963  57°".15 16%.25%  21'.73 39°-057  68°’.87 39°-747 79°7.65 
+0.01 —0.10 0.00 -0.0I ~0.02 +0.26 0.00 0.00 
+0.4 +0.2 +0.4 +0.2 +0.4 +0.2 40.4 +0.2 
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284 OCTOBER, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 





& Ursse Minoris. | O Urese Minoris. | A Ursse Minoris. %6 Draconis. 39 H. Ce 
Mag. 4.4 Mag. 6.6 Mag. 5.7 Mag. 5.6 
Mean | Right | Decli- | Mean Mean} Right | Decli- | Mean Decli- |] Mean | Right 


Solar | Ascen- | nation | Solar Asce: i Solar | Ascen- | nation [ Solar 








h m e e 
Oct. | 16 54 |+82 10] Oct. 
8 ee 
0.2 | 29.13 | 50.08] 0.2 
1.2 | 28.95 | 49.92] 1.2 
9.2 | 28.78 | 49.75] 2.2 


3.2 | 28.60 | 49.55] 3-2 


27-35] 9.5 | 58.07 
27.60] 1.5 | 57-93 
27.82] 2.4 | 57-79 
28.02] 3-4 | 57-63 


28.20] 4.4] 57-47 
28.38] 5.4 | 57-33 
28.55] 6.4 | 57.16 
28.73 | 7-4 | 57-03 


4.2 | 28.44] 49.35] 4.2 
§.2 | 28.29) 49.16] 5.2 
6.2 | 28.14] 48.98] 6.2 
7.2 | 28.00 | 48.82] 7.2 46.31 | 8.90 | 7.3 
8.2 | 27.84 | 48.68] 8.2 
9-2 | 27.69 | 48.54] 9.2 
10.2 | 27.53 | 48.41 | 10.2 | 14.32 
1I.2 | 27.35 | 48.27 | 11.2 | 13.88 | 62.70 


28.93] 8.4 | 56.93 
29.14] 9.4 | 56.85 
29.37 | 10.4 | 56.77 
29.61 | 31.4 | 56.67 | 47 


44-97] 8.95 | 8.3 
43-59 | 9-02 | 9.3 
10.2 | 42.17 | 9.11 ] 10.3 
11.2 | 40.65 | 9.19 } 8.3 


12. | 27.17 | 48.10] 12.2 | 13.42 | 62.65 
13.1 | 26.98 | 47.90 | 13.2 | 12.94 | 62.58 
14.1 | 26.80 | 47.68 | 14.2 | 12.46 | 62.48 
15.1 | 26.64 | 47.44] 15.2 | 12.00 | 62.35 


12.2 | 39.03 | 9.26 } 12.3 
13-2 | 37-34] 9-32 | 13-3 
14.2 | 35-63 | 9.32 | 14.3 
15-2 | 33-93 | 9-32 915-3 


29.85 | 12.4 | 56.55 
30.08 | 13.4 | 56.39 
30.29 | 14.4 | 56.19 
30.46 | 15-4 | 55.96 


16.1 | 26.47 | 47.18 | 16.2 | 11.56 | 62.19 
17.5 | 26.33 | 46.91 [17.2 | 11.15 | 62.02 
18.1 | 26.19 | 46.66 | 18.2 | 10.77 | 61.86 
19.1 | 26.07 | 46.42 ] 19.2 | 10.40 | 61.72 


16.2 | 32.29 | 9.27 | 16.3 
17.2 | 30.74 | 9.22 917.3 
18.2 | 29.29] 9.16 | 18.3 
19.2 | 27-91 | 9.11 1 19.3 


30.60 | 16.4 | 55.72 
30.72 | 17-4 | $5-47 
30.83 | 18.4 | 55.24 
39-94 J 19.4 | $5-02 





20.1 | 25.94 | 46.21 | 20.2 | 10.04 | 61.59 
21.1 | 25.80 | 46.01 J 21.2! 9.69 | 61.48 
22.1 | 25.67 | 45.82 f 22.2 | 9.32 | 61.38 
23.1 | 25.54 | 45.63 | 23.2 | 8.94 | 61.28 


20.2 | 26.58 | 9.08 | 20.3 
21.2! 25.26] 9.07 | 21.3 
22.2 | 23.92 | 9.07 | 22.3 
23.2 | 22.53 | 9.07 | 23.3 


31.06 | 20.4 | 54.83 

31.19 | 21.4! 54.66] soy 
31-33 | 22-4 | $4-50 | SO-Gg 
31-49 | 23-4 | 54-33 | 53-i 





24.2 | 21.09| 9.07 | 24.3 | 43-97 | 31-65 ] 24.4 | 54.16] 52-69 
25.21 19.58| 9.07 |. 25.3 | 43.80] 31.81 | 25.4 | 53.98| 51-98 
26.2 | 18.04] 9.05 | 26.3 | 43.63 | 31.95 | 26.4 | 53.76] 52-33 
27.2 | 16.47| 9.01 | 27.3 | 43-45 | 32.08 1 27.4 | 53.52} 52.68 


24.1 | 25.39 | 45-43 124.2 | 8.54] 61.17 
25.1 | 25.24 | 45.21] 25.2] 8.13 | 61.06 
26.1 | 25.08 | 44.97 | 26.2 | 7.71 | 60.93 


27.1 | 24.93 | 44.72} 27.2 | 7.29 | 60.77 


28.1 | 24.79 | 44.44]. 28.1 | 6.88 | 60.60 
29.1 | 24.65 | 44.15] 29.3 | 6.47 | 60.41 
30.1 | 24.52 | 43-841 30.1 | 6.08 | 60.20 
31.1 | 24.39 | 43-53] 31-2] 5-72 | 59.98 


28.2 | 14.88 | 8.95 | 28.3 | 43.27 | 32.19 | 28.4] 53.26] $3-03 
29.2 | 13.31 | 8.87 | 29.3 | 43.08 | 32.29 | 29.4 | 52.97] 53-35 
30.2 | 11.77 | 8.77 | 30.3 | 42.89 | 32.37 | 30-4 | 52-67 | 53-67 
31.2 | 10.28 | 8.65 | 31.3 | 42.71 | 32.42 § 33.4 | §2.37| 53-97 





58.42 +58.42 7.39 +7.32 18.18 +18.15 

rgh 5™ 39.27 | 20" 48™ = 48*.820] 23% 27" 44°.653 

+89° 0’ 51/13, +829 13’ = - 2.89 4 +86° 50’ = 19”. 16 
(Eph 15) 


7-35 +7.28 16.95  +16.92 


16> s4™ = 37°.907] 17" 59™ 40°.30 
+82° 10’ = 44’".05, 1 +86° 36’ 51’. 19 


Ursee Mimoris. 


Mag. 4.4 


an | Right | Decli- 
as Ascen-/ nation 
North. 


oat sion. 
e td 
52 10 
oe 
43-53 
43-22 
42.92 
42.64 


hm 
v1 16 54 
| 6 


1 | 24.39 
I | 24.28 
I] 24.17 
<I | 24.07 


42.38 
42.13 
41.89 
41.64 


I | 23-97 
-1 1 23.86 
WI | 23-75 
I 23.63 


1 
LI 
y.I 
2 


41.38 
41.09 
40.78 
40.43 


23-50 
23-37 
23.23 
23-11 


t.X | 23.00 
}-1 | 22.90 
$-2 22.83 
$1 | 22.76 


40.07 
39-71 
39-35 
39-01 


38.69 
38.39 
38.11 


37-83 


6.1 | 22.69 
70 22.62 


8.0 | 22.55 
9.0 | 22.48 


0.0 | 22.39 
5.0 | 22.30 
2.0 | 22.22 
s3.0 | 22.14 


37-54 
37-24 
36.93 


84.0 | 22.05 
35-01 21.98 
96.0 | 21.92 
87.0 | 23.86 


36.24 
35-87 
35-51 
35-13 


38.0 | 21.82 | 34.75 
39.0 | 32-79 | 34-37 
30.0 | 21.76 | 34.01 
31.0 | 21.73 | 33-67 


+7.28 
37°-997 
44!'.05 


7-35 
16® o4™ 
+82° 10’ 


36.59 | 


NOVEMBER, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


O Ursee Minoris. 
Mag. 4.4 


Mean 
Solar 


Right 
Ascen- 
Date.| si 


$100. 

hm 
17 58 

8 

65.71 
65-35 
65.02 
64.70 


Nov. 


O.I 
z.I 
2.I 


3.1 


64.39 
64.06 
63.72 
63.37 


4.1 


5.1 
6.1 


7.1 


8.1 
9.1 
10.1 
II.1 


63.00 
62.60 
62.20 
61.81 


12.1 
13.1 
14.1 
15.1 


61.45 
61.12 
60.82 
60.55 


16.1 
17.1 
18.1 
19.1 


60.29 
60.04 
59-78 
59-52 


20.1 
aI.I 
22.1 
23.1 


59-24 
58.95 
58.64 


58.34 


58.05 
57-76 
57-49 
57-24 | 53-63 


24.2 
25.1 
26.1 
27.1 


28.1 
29.1 
30.1 
BI.I 


57-04 
56.81 


56.63 
56.45 


+16.91 
40°.30 
51°’.19 


16.94 
17" 59™ 
+86° 36’ 





58.38 
9" 5™ 
+89° 0’ 


+58.37 
3°.27 

§1°'.13 

{Eph 1s} 


76 Draconis. 
Mag. 5.7 





0.3 
1.3 
2.3 
3-3 


4.2 
5.2 
6.2 


7.2 


8.2 
9.2 
10.2 
II.2 


12.2 
13.2 
14.2 
15.2 


16.2 
17.2 
18.2 
19.2 


20.2 
21.2 
22.2 
23.2 


24.2 
25.2 
26.2 
27.2 


28.2 
29.2 
30.2 
31.2 





hm 


.| 20 48 


8 
42.71 
42.52 
42.35 
42.18 


42.02 
41.87 
41.72 
41.56 


41.40 
41.22 
41.03 
40.82 


40.62 
40.43 
40.26 
40.09 


39-92 
39-77 
39-63 
39-48 


39-32 
39-16 
38.99 
38.81 


38.63 
38.45 
38.27 
38.09 


37-92 
37-76 
37-61 
37-47 


7°39 


20 


+82° 


48™ 
13’ 


e o 


32.42 
32.46 
32.50 


32-53 


32-57 
32.64 
32-73 
32.82 


32.92 
33-01 
33.08 


33-12 


33-12 
33.10 
33.00 


33-01 


32.98 
32.95 
32.94 
32-94 


32-93 
32-94 
32-93 
32.92 


32.89 
32.83 
32-75 
32.65 


33-54 
32.42 
32.30 
32.18 


+7-33 
48'.820 
2’’.89 


- 4 Date. 





2 131 Nov. 
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39 H. Cephei. 
Mag. 5.6 


Solar 


h m 


8 
52-37 
52.07 
51.78 
51.50 


0.4 
1.4 
2.4 
3-4 


4.4 
5-4 
6.4 
7-4 


§1.25 
51.01 
59-79 
50.56 


8.3 
9-3 
10.3 
11.3 


50.32 
50.04 
49.72 
49-37 


12.3 
13-3 
14.3 
15-3 


49.00 
48.62 


48.25 
47-99 


16.3 
1733 
18.3 
19.3 


47.58 
47-27 
46.99 
46.72 


46.43 
46.13 
45.81 
45-46 


20.3 
21.3 
22.3 


23-3 


24.3 
25-3 
26.3 
27-3 


45-09 
44.71 
44.32 
43-91 


28.3 
29-3 
39-3 
31-3 


43-50 
43.09 
42.71 
42.35 


18.19 
23° 27™ 
+86° 50’ 





Mean | Right | Decli- 
Ascen- | nation 
sion. | North. 





e 0 


23 27 |+86 50 


oo 


53-97 
54.25 
54-52 
54-76 


55.01 
55-27 
55-55 
55-85 


56.17 
56.49 
56.81 
57-12 


57-40 
57-64 
57-86 
58.06 


58.26 
58.45 
58.65 
58.86 


59.08 
59-31 
59-55 
59-78 


60.00 
60.21 
60.40 
60.58 


60.73 
60.86 
60.98 


61.10 


+18.17 
44*.653 
19”.16 



























































286 DECEMBER, 1915. 
APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 
€ Ursse Minoris. | O Ursee Minoris. | A Ursee Minoris. | 76 Draconis. 39 H. Cephei. 
Mag. 4.4 Mag. 4.4 Mag. 6.6 Mag. 5.6 
Mean | Right | Decli- ]Mean| Right Mean| Right | Decli- } Mean| Right Mean | Right | Dec 
Solar | Ascen- | nation J Solar - Solar | Ascen-| nation J Solar Solar Ascen-| nati 
Date.| sion. | North. | Date.| sion. Date.| sion. | North. | Date. . Date. sion. | NX. 
hm; ° ’ h m hm; ° ’ , bm 
Dec. | 16 54 |+82 10] Dec.| 17 58 36] Dec.| 19 2 [+89 of Dec. Dec. 23 27 
8 oe 8 8 on s 
1.0 | 21.73 | 33.67], 1.1 | 56.45 1.1 | 30.96 | 63.78] 1.2 1.3, 42.35 
2.0 | 21.70 | 33.359 2.1 | 56.27 2.1 | 30.07 | 63.56] 2.2 2.3 | 42.02 
3.0 | 21.67 | 33.05] 3.1 | 56.09 3-1 | 29.15 | 63.36] 3.2 3-3 | 41.72 
4.0 | 21.62 | 32.75] 4.0 | 55.89 4.1 | 28.20/ 63.18] 4.2 4.3 | 41.39 
I i 
5.0 | 21.57 | 32.43] 5-0| 55.67 5.1 | 27.18 | 62.99] 5.2 5.3 | 41.06 | 1.6 
5-9 | 21.51 | 32.09 | 6.01 55.43 6.1 | 26.07 | 62.79] 6.2 6.3 | 40.71 | 18 
6.9 | 21.45 | 31.74] 7.0] 55.18 7.1 | 24.91 | 62.57] 7.2 7-3 | 40.33 | 2.0 
7.9 | 21.41 | 31.36] 8.0! 54.94 8.1 | 23.76 | 62.32] 8.2 8.3 39-92 | 2-3 
! | 
8.9 | 21.38 | 30.95] 9.0] 54.73 QI | 22.64 | 62.04 9.2 9-3 | 39-47 | 2-3 
9-9 | 21.35 | 30.54] 10.0} 54.54 10. | 21.62 | 61.74] 10.1 10.3 | 39.02! 3 
10.9 | 21.34 | 30.13 | 11.0 | 54.39 1.1 | 20.70 | 61.43 J rI.1 11.3 | 38.57 - 
II.Q | 21.35 | 29.75 | 12.0 | 54.27 12.1 | 19.90 | 61.13 | 12.1 12.3 | 38.14 | 2.9 
12.9 | 21.36 | 29.38 | 13.0 | 54.17 13.1 | 19.20 | 60.83 J 13.1 13.3 | 37-74 | 2.4 
13.9 | 21.37 | 29.03 | 14.0 | 54.08 14.1 | 18.56 | 60.55 [ 14.1 14.2 | 37-36 | 2.4 
14.9 | 21.39 | 28.71 | 15.0 | 54.00 15.1 | 17.94 | 60.29 } 15.1 15.2 | 37-02; 2.6 
15.9 | 21.39 | 28.39 J 16.0 | 53.91 16.1 | 17.31 | 60.04 | 16.1 16.2 | 36.68 | 2. 
16.9 | 21.40 | 28.08 J 17.0 | 53.81 17.1 | 16.65 | 59.80] 17.1 17.2 | 36.34, 2 
17.9 | 21.40 | 27.76] 18.0 | 53.70 18.1 | 15.96 | 59.56 | 18.1 18.2 | 36.00 | 2.4 
18.9 | 21.39 | 27.43 J 19.0] 53-58 19.1 | 15.22 | 59.31 | 19.1 19.2 | 35.64 | 2.9 
19.9 | 21.39 | 27.09 } 20.0 | 53.46 20.0 | 14.46 | 59.04 J 20.1 20.2 | 35.26 ° 3.0 
20.9 | 21.39 | 26.73 J 21.0 | 53.33 21.0 | 13.69 | 58.76} ar.r 21.2| 34.85 3 
21.9 | 21.40 | 26.36 J 21.9 | 53.22 22.0 | 12.93 | 58.45 | 22. 22.2 | 34-43 3- 
22.9 | 21.41 | 25.98 } 22.9 | 53.12 23.0 | 12.22 | 58.13 | 23.2 23-2 | 34.00 3.1 
23.9 | 21.43 | 25.59 ] 23-9 | 53-05 24.0 | 11.56] 57.79 | 24.1 24.2 | 33-56 3.1 
24.9 | 21.47 | 25.20] 24.9 | 53.00 25.0 | 10.96 | 57.45 | 25.1 25.2 | 33-11; 3-1 
25.9 | 21.51 | 24.82 | 25.9 | 52.97 26.0 | 10.47 | 57.11 | 26.1 26.2 | 32.68 | 3.5 
26.9 | 21.57 | 24.46 | 26.9 | 52.97 27.0 | 10.05 | 56.77 | 27.1 27.2 132.27 3 
27.9 | 21.63 | 24.12 | 27.9 | 52.98 28.0] 9.71 | 56.44 | 28.1 28.2 | 31.88 3.0 
28.9 | 21.69 | 23.81 | 28.9 | 53.00 29.0] 9.41 | 56.13 | 29.1 29.2 | 31.52 2.9 
29.9 | 21.74 | 23.51 | 29.9 | 53.01 30.0| 9.11 | 55.85 f 30.1 30.2 | 3x.18 92-9, 
30.9 | 21.78 | 23.21 J 30.9 | 53.0% 31.0| 8.79] 55.589 31.1 31.2 | 30.85 2.0 
31.9 | 21.82 | 22.92 | 31.9 | 53.00 32.0] 8.39] 55.32 | 32.1 32.2 | 30.52. 2.8 
7.34 +7.27 16.93 +16.90 58.28 +58.27 7-39 18.20 «= +18.1 
16" 54™ 373.997] 17° 5so™ 40°30 | rg? 5™ 3°%.27 F 20> 48™ 48°.820] 23° 27™ = 44°.6! 
+82° 10’ =. 44.05 1 +86° 36’ 52’’.19 14+89° 0f 5177.13 14+82° 13’ +86° 50’ 19’’.x¢ 
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APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


83 Piscium. 


Wean Solar 
Dete. 


Right 
Ascension. 


m 
O 


» Or 


99-52 | 
59-42 
59-33 
59-25 
59.18 


59-14 
59.12 
59-13 
59.18 
59.26 ; 


59-39 
59-55 * 
59-75. 
59.98 °° 
60.25 0 


60.54 
60.85 3" 
61.17 37 
61.49 37 
61.81 3 


2 
30 


0 


aA CO 


Ww COM ma Ww 


N 


= 


62.11 
62.40 79 
62.65 75 
62.88 9 
63.07 15 
63.22 
63.33 ° 
63.40 
63.43 
63.44 


63.41 
63.36 
63.29 
63.20 
63.11 ; 


nd 


ben | 
= 
4 
) 
NTT NT 00 00 60 G0 00 0010 


» 
c 
aa 


= 


3 


T 


|S | 
=~) 


= 


¢ 


ww = Ww 
HR AANAD AAAAH 


ou non ws Ww HH 


63.01 ' 
62.90 
62.80 *° 


1.006 
§9°.112 


Vo wHOwobbhh bhOAAH AKDANY YWY Ow 


T 


@® N 
non 
NN 


sec 6, Tan 6 
Mean Place 
Vya, Dea 


0.00 
+0.4 


Mag. 4.7 


Declina- 
tion S. 





o a 


— 610 


58.9 
59.4 > 
59.8 4 
60.1 ° 
60.3 : 
60.2 
60.0 ? 
59.5 > 
58.8 ; 
57:9 
56.7 

§5:3 6 
53-7 8 
51.9 

49.9 


47.9 
45-7 
43.6 
41.5 
39-5 18 


37-7 

36.1 7 
34-7 
33-5 
32.6 


= 
ww 


32.0 
31.6 
31.5 
31-7 
32.0 


32-5 
33.1 
33.8 
34-5 
35-3 
36.0 
36.7 
37-3 
-—0.108 
59°’.04 
+0.0I 
6.0 


Aan VN ONN A N®W BDH A AO 


@ Andromedz. 
(Al pheraiz.) 
Mag. 2.2 


Right . 


Declina- 
Ascension. i 


tion N. 





1.139 
59°.450 
6.00 

+0.4 
{Eph 1s] 






f Cassiopeise. 
Mag. 2.4 


Right 
Ascension. 


42.51 

42.67 16 
42.76 9 
42.80 4 


3 
14 42.77 8 


4.2.69 
42.55 1 
42.37 © 


42.15 
25 
41-99 28 
41.62 
4 29 
41.33 
7} 41.03 3° | 93.3. 3 


1.924 
38°.056 


0.090 
+0.4 


Declina- 
tion N. 


e ’ 


+58 40 


71.9 

71.2 7 
70.0 *? 
68.4 7° 


66.3 04 


93-4 
93.6 * 


+1.644 
5§1°7.55 
-O.1I 
0.0 
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€ Phenicis. 
Mag. 3.9 


Right 
sion. 


Declina- 
tion S. 





— 4612 
71.2 
70.8 5 
69.9 
", | 986 " 
66.9 i 
6.04 64.9 
5.98 ° 62.5 74 


I 27 
5-97 59.8 
| 56.9 79 


30 
53-9 
50.7 


6.00 3 

6.08 8 
13 

6.21 


6.39 °° | 47.6 3? 
44.4 3° 
41.3 0 
38.4 26 
35.8 

3 3 °3 16 


6.62 73 


6 go 28 
32 
7.225 


1.445 1.043 
5°.987  59’'.41 
0.00 +0.07 

+0.4 0.0 


288 


FOR THE UPPER TRANSIT AT WASHINGTON. 











y Pegasi. oO Andromede. 
Mag. 2.9 Mag. 4.5 
Dectina. | Right | Deck 
tion N. ; tion N. 
e , h m e ¢ 
+1442] 013 |+3618 
iad 8 iad 
47-6 .153.05 , | 65.4 
46.8 °| 52.89 ° 64.6 : 
45.9 9152.74 1 | 63.5 
44.9 °° | 52.61 19 | 62.1 ‘ 
43-9 | 52-49 60.5 33 
42.9 52.40 58.7 
42.0 9152.34 °| 56.8 iH 
41.3 J 52.32 7155.0 
40.7 || 52.34 3 | 53-3 1 
40.4 2152-42 151-7 
40.3 | 52.55 . | 50.4 
40.5 7] 52.73 | 49.4" 
41.0 9152.96 3 48.8 
41.9 ° 53.23 x 48.6 
43.0 | 153-547) 48.8 
44.4 153-88 | | 49.5 
46.1 ws 54.24 2° | 50.5 ° 
48.0 . 54.61 37 51.9 im 
50.17 54-99 2 53-7 | 
52.2 0) 55-36 35 55.8 23 
54-4 155-71 _ | 58.1 
56.6 7 | 56.04 33 | 60.7 * 
58.8 | | 56.34 x 63.3 7 
60.9 19 56.60 23 66.1 7 
62.8 "9 | 56.83 73 | 68.8 77 
64.5 57.01 71.6 
66.1 ° 57.14 3 74.2 2° 
67.4 °3 1 57.24 *° | 76.7 75 
68.6 *7 157.29 5] 79.0 73 
69.5 . 57.30 ; 81.1 - 
70.1 57-28 83.0 
70.6 5157.23 5| 84.6 7 
2 8 12 
70.8 of 715 Jo 85.8 0 
70.8 197-95 | 86.8 5 
70.6 4 56.93 14 87.3 ° 
70.2 56.79 87.5 
69.7 ° 56.64 "| 87.3 ? 
68.9 °]| 56.49 7) | 86.7 
+0.263 1.24% +0.735 
39/°.81 52°.995 50''.41 
~0.02 0.00 -0.05 
0.0 +0.4 +0.1 
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9 
§ 


mre 
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0.00 
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IT.O 
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29.8 
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18.8 
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28.7 
ing. 7.6 
17.6 
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sept. 6.6 
16.5 
26.5 

det. 6.5 
16.4 
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26.4 
Nov. 5.4 
15.4 
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25-3 
35-2 
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D’ya, Dea 
Dy, Dud 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


C Tucane. 
Mag. 4.3 


Right Declina- 
Ascension. tion S 





—65 21 

101.3 

100.4 ? 
99.0 *4 
97.1 2, 
94.7 28 


38.88 91.9 
88.8 i 
85.4 
81.8 * 
78.1 33 
22 | 70637 
7) 67.1 35 


62. 34 
606 30 


74-9 
76.7 a 
77°9 7 
78.6 
78.7 * 
78.2.5 


2.400 —2.181 
39°.189 86’'.29 
0.00 +0.15 
+0.4 +0.I 


33281°—191 s——19 


44 Piscium. 
Mag. 6.0 


Right 
Ascension. 


2.94 
2.85 


2.78 


9 
7 
6 
2.72 

2.68 4 
2.67 * 
2.70 3 
2.76 6 


2.86 
3.01 
3-19 
3.41 
3-67 


3-95 
4.25 
4-57 
4.89 
5-21 
5°52 
5.81 
6.08 
6.31 
6.52 
6.68 
6.81 
6.91 
6.96 > 
6.99 3 
6.98 
6.95 


6.90 
6.83 


6.75 
6.66 
6.56 *° 
6.45 It 
I.000 
2°.687 
0.00 
+0.4 


0 CONN WwW 


Declina- 
tion N. 





+ 128 
11.7 

irr © 
10.5 6 
10.0 ; 
9-5 3 
9.2 
9.0 
9.0 
9.2 
9.6 


10.3 
11.3 
12.5 
14.0 
15.6 


17.4 
19.4 
21.5 
23.6 
25.6 


27.6 
29.5 
31.2 
32-7 
34-0 


3§5.I 
35-9 
36.4 
36.7 3 
36.8 * 


36.7 
36.5 
36.1 
35-6 
35-0 


343 
33-7 
33-0 


+0.026 
8’'.31 


4 


2 
4 
5 
6 
7 
6 
7 


0.00 
+0.1 


(Eph 1s] 


8 Hyari. 
Mag. 2.9 


Right 
Ascension. 


h m 
O 2I 


s 
20.53 
19.63 
18:79 
18.02 
17.36 
16.81 
16.39 
16.12 
16.00 
16.04 


16.23 
16.57 
17.07 
17.70 
18.46 


19.34 


120.31 


21.34 
22.41 


23.50 


24-57 
25-59 
26.54 
27.38 
28.08 


28.63 
29.01 
29.20 
29.20 
29.02 


28.65 
28.13 
27.46 
26.67 
25.80 


24.88 


23-94 
23.01 


70 
55 
38 


19 
° 
18 


37 
§2 
67 


79 
87 


92 


94 
93 


4.706 
28°.226 58’’.65 
~-0.0I1 
+0.4 


Declina- 
tion S. 





49.7 © 
51.4 77 
52.6 - 


53-2 
53.1 
52.4 7 


-4.598 


+0.31 
+0.1 


289 


@ Phenicis. 
Mag. 2.4 


Right 
Ascension. 


9.94 
10.09 3 
10.19 
10.23 4 


10.23 ° 


10.18 
10.09 9 


I2 


9-47 
9.28 79 


9.09 *9 
1.362 


Declina- 
tion S. 





° , 


— 42 45 
73.8 


I 


73-7 
73-1 6 


72.1 %° 


14 
70.7 3 
68.9 
66.7 77 
64.3 74 
61.6 0 
58.7 30 
55:7 
52.6 37 


32 
49.4 
46.4 3° 


30 
43-4 3 
40.6 
38.1 75 


242 
35-9 
34.0 9 


2.6 4 
8 3 Io 


31.6 
31.1 9 


31.0 * 


31.4 , 
32-3 2 


33.6 
35.2 ro 
37-1 ar 


39.2 
22 
41-4 


43.7 

45.8 7" 
47.8 7° 
49-50 
51.0 
52.0 

52.6 6 
52.8 ? 


—0.925 


§°.172 63°'.30 


0.00 
+0.4 


+0.06 
+o. I 


, |6SOlU''Y 


i 
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12 Ceti. 
Mag. 6.0 
Right Declina- 
Ascension. tion S. 
h m ° 4 
025 |— 425 
8 oe 
15 389 
42.40 9 36.1 5 

3 
42.31 3 36.4 ; 
42.23 7 36.6 : 
42.16 36.7 
42.12 4| 36.6 7 
42.11 *|36.2 4 
42.13 7135.6 ° 
6 "9 8 
42.19 | 34.8 to 
42.29 33-8 
42.42 3 32.5 rs 
42. 31.0 
42.82 i. 29.3 ts 
43.07 28 27-4 20 
43-35 | 25.4 
43.65 2° | 23.3 7) 
43.96 3" | ar.1 
44.28 . 19.0 o 
44.60 a 17.0 9 
gl 15.1 
tet 3° 134 7 
45 48 *7 | 11.9 '5 
45.72 741 10.6 33 
45.92 2° 6 10 
‘97 3| 9 7 
46.10 8.9 
46.23 3 8.4 95 
46.33 8.2 ? 
46.39 >| 8.3 * 
46.42 8.5 : 
46.42 9.0 
46.39 3] 9.5 > 
46.34 5|10.2 7 
46.27 71109 7 
46.18 ° 11.7 : 
46.09 12.5 
10 7 
4§-99 1 13.2 6 
45.88 13.8 
1.003 -0.077 
42°.071 36’’.49 
0.00 +0.01 
+0.4 


+0.1 


18 Ceti. 
Mag. 5.2 


Right 
Ascension. 


h m 
O 30 


8 
52.90 
52.80 *° 
52.70 *° 
52.60 *° 
52.52 | 


52-45 
52.41 
52-39 
52.41 
52.46 


52-55 
52.69 *4 


Wom ww wb & 


1.003 

52°.341 
0.00 

+0.4 


rows 


Declina- 
tion S. 





e é 


— 4 3 
36.3 

36.9 ° 
37-4 ° 
37-7 ; 
38.0 * 


38.0 
37-9 ° 
37.6 3 
37.1 > 
36.3 ° 
35.2 
34.0 
32.5 
30.8 
28.9 


26.9 
24.8 
22.7 
20.6 
18.6 


16.7 
14.9 - 
13.40 

12.1 *3 


Io 
II.!I 
8 


10.3 
9.8 
9.6 
9-7 
9-9 


10.3 
10.9 
11.6 
12.3 
13.1 


13.8 


14.5 
15.2 


a3 4 “ws Ons 3 GQ ff DW HNN 


0.071 

38''.03 
0.00 

+0.1 


€ Cassiopeiz. 
Mag. 3.7 


Right 
Ascensi 


1.679 
13°.732 
0.00 

+0.4 


Declina- 
tion N. 


+ 53 25 
65.6 
65.2 4 


82.6 
84.3 
14 
85.7 5 
86.5 
86.9 4 
86.8 * 


+1.348 
45°'.39 


—0.09 
+0.1 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


x Andromeds, 
Mag. 44 


Right 
Ascensioa. 


i 8.3 







+333 


20.4 
19.8 
18.8 } 
17.4 
16.3° 


14.6 
13.0 
11.3 

9.7 


7.1 
6.3 
5-7 
5.§ 
5.8 


6.4 

7-4, 

8.7 
10.4" 
12.4 
14.6 
17.0" 
19.4 
22.0— 
24.6 


27.1. 
29.6 : 
31-9 5 
36.1 


37.8 
39-3 
40.5 
41.3 
41.9 
42.0) 


42.0 
41.5 3 


i ae 


ew ao 





+0.656 
5/’.76 





+0.T 


£ 
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in. 0.2 
10.2 
20.2 
30.2 


9.1 


19.1 

1.1 
II.1 
21.0 
31.0 


10.0 
19.9 
29.9 
fay 9.9 
19.9 


29.8 
une 8.8 
18.8 
28.8 
july 8.7 


pr. 


18.7 
28.7 
\ug. 7. 
17.6 
27.6 


Sept. 6.6 
16.5 
26.5 

Oct. 6.5 
16.5 


26.4 
Nov. 5.4 
615.4 
25.3 
» §-3 
15.3 
25-3 
35-2 
Sec 8, Tan 8 
Mean Place 
Mya, Dea 
Dy 4, Ded 










































APPARENT PLACES OF STARS, 1915. 291 
FOR THE UPPER TRANSIT AT WASHINGTON. 
a@ Cassiopeis. 
é Aa promedee X Schedir.) Bh wee 
a8. 4-5 ar. 2.2-2.8 ag. 4- 
Right Declina- Declina- 
tion N. tion S. 
h m > 7 of 
O 34 |+2851 — 46 32 
8 oo 8 ” 
3-92 14.7 | 1 47.03 59.0 77-7 
3.79 3 | 14.0 71 46.90 5 | 58.3 7 77-6 & 
3.66 3 13.1? | 46.76 “ 57.4 2 77:0 
3.53 3 12.0 46.63 3 56.3 4 76.0 5 
3-42 5 | 107 5 46.51 9 | 549 56 74-5 50 
3.32 9.2 46.42 | 53.4 72.6 
3-25 1 | 7.7 35} 46.35 7! 51.9 8S 70.4 7 
3.22 ; 6.3 u 46.31 ; 50.3 | 67.8 °. 
3.23 | 4-9 46.32 ; 48.9 . 65.0 30 
3.28 1 | o7 9 46.37 ° ! 47-7 - 2.0 32 
3.38 2.8 46.47 46.6 58.8 
3.53 7} 2.1 7146.62 15! 45.9 55-5 % 
I 20 3 
3.72 9 | 1.8 3146.82 7°! 45.5 4 52.29 
2 ° 24 | I 2 
3.96 3 1.8 ’ 47.06 8 45-4 1 49.0%) 
4.24 2. | 2-2 9] 47-34 3x | 45° 45-9 7 
4-55 3.0 147.65 | 46.5 43-0 
4.88 xe 4.2 01 | 47-99 6 47-6 - 40.3 3 
5.23 36 5.6 17 48.35 36 ' 49.0 | 38.0 a 
5:59 3. | 7-33) 48-71 25 50.7 y 36.0 7 
5:94 3 | 9-32, 49-07 3 : 52.6 © 34.5 > 
6.28 11.5 49.41 54.8 33-5 
6.61 33 | 13.8 73] 49.74 33 57.2 24 32.9 ° 
2 2 0 2 °o 
6.90 79 | 16.2 74] 50.04 3° | 59.6 74 32.9 
7.17 5 18.7 . 50.31 a 62.1 i. 33.3 , 
7-40 21.1 3 50.55 1 64.6 04 34.2 14 
7.60 23.4 35.6 
7-75 1° | 25.7 °3 37-3 07 
7.86 3 27.8 19 39-4 
7-94 4 29.7 17 41.6 24 
7-98 © | 31-4 i 44.0 
7-99 32.9 46.4 
7-97 ; 34.1 0° 48.8 ** 
7.92 ; 35.1 , 51.0 19 
7-85 | | 358 3 52-9 6 
7-75 ., | 36.1 54-51, 
7.64 36.2 55.6 
7.52 - 36.0 ? 56.3 ; 
7-39 3 | 35.5 9 56.6 
1.142  +0.551 —1.056 
3°.624 1''.40 18*.605 66’’.68 
. —0.04 0.00 +0.07 
+0.4 +0.1 +0.4 +0.2 
























" 








292 APPARENT PLACES OF STARS, 1915. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
f Ceti. O Cassiopeia. 21 Cassiopeiz. ¢ Andromedz. 
Mean Solar Mag. 2.2 Mag. 4.7 Mag. 5.6 Mag. 4.3 
Date. 
™ Right | Declina- Right | Declina- | Right | Dectine 
Ascension. tion S. Ascension. tion N. tion N. 
hm .- ! ° hm | 
Oo 39 |—18 26 oO 39 +74 31 O 42 |+2344 
s ” 8 ad 
Jan. 0.3] 20.14 73-4 59. "78 ° 49.4 50.21 29.8 ' 
10.2 | 20.03 *" | 73.8 4 59.08 7° | 49.5 ; 50.09 ** | 29.2 | 
20.2 | 19.91 *7 174.0 7 58.39 °9 | 48.9 ° 1.49.96 3 28.4 
te oo 2 | 19 80 1" | 73-9 ; 57-73 «| 47-7 16 | 49-84 27-3 
eb. 9.1] 19.70 3 73.6 ‘ 57.12 52 46.1 3 49.73 9 26.2 
19.1} 19.62 | 73.0 56.60 | 43.9 | 49-64 | | 25.0 
Mar. 1.1}19.57 5| 72.1 56.20 4° | 41.4 751 49.57 7 23.7 0 
11.1] 19.53 4) 71.07" 55-92 * | 38.7 -/ 1 49-53 2 | 22-5 
21.0] 19.54 7 | 69.6 55-78 “4 | 35-7 3°} 49-53. 2 | 21-5 
31.01 19.58 ; 68.0 ° 55-80 | 2 | 32.8 3 49.58 ° 20.6 
Apr. 10.0 | 19.66 66. 1 55-98 . 30.0 49.67 19.9 
20.0 | 19.78 * 12 | 64. 1° 56.31 33 | 27.3 77 | 49.80 - 19.5 4 
29.9] 19.95 * 7| 61.9° 56.78 47 | 25.073 | 49.98 1 | 19-4 
May 9.9 20.15 ° a 59. 5, 57.38 92.1 23 : 50.21 io 19.7 § 
19.9 20.39 ° 3 | 57 58.10 Bo | ai 6 50.47 29 20.3 ; 
29.8 | 20. 67 50 | 54. 7 58.90 3 20.6 50.76 21.2 
June 8.8] 20. 973 ° | 52: 3° 59.77 °7 | 20.2 4451.08 3? | 22.54 
18.8 | 21.29 3? | 50. °° 60.68 9* | 20.3 151.42 34 24.04 
28.8 | 21.62 33 | 47. 9° 61.60 97 | 21.0 7451.76 *4 | 25.8 — 
July 8.7} 21 95 5 33) 4s, 9" 62.52 9? | 22.2 1? | 52.10 34 | 27.7% 
; 32 | « go 17 oi 
18.7} 22.27 | 44.3 3-42, |23.9 | 52-44 | 29.9 
28.7 | 22.58 3" oe 42.9 *4 64.26 4 | 26.1 - 52.76 3 | 32.1 , 
Aug. 7.6] 22.87 79. 41.8 * 65.03 77 | 28.7 7° 1 53.05 79 | 34.3 
17.6 | 23.12 ALI ; 65.72 31.6 x 53-32 5 36.6 5 
27-6 | 23.35 5 | 40-7 ¢ 66.33 6 | 34-8 2153-55 06 38.8 
Sept. 6.6] 23.54 | 40.7 66.83. 38.3 53-75 40.9 _ 
16.5 | 23.69 7 41.1 ; 67.21 38 | 41.9 3°] 53.91 2° | 42. 97 
26.5 | 23.80 *! | 41.7 67.48 77 | 45.6 37 154.03 *? | 44. 74 
Oct. 6.5123.88 3! 42.6 9 67.63 7 | 49.3 37 54.12 9 | 46.3 
16.5 | 23.91 3 | 43.7 77 67.66 3| 53.0371 54.17 5| 47.83 
° 12 35 2 4 
20.4] 23.91 | | 44.9 | 67-57 | 59-5 ,, | 54:19 , | 49-9 , 
Nov. 5.4] 23.89 ‘ 46.2 °3 67.37 7° 1 59.8 939 54.18 * | 49.9 
15.4 | 23.83 7147.5 73 67.06 3" | 62.7 54.14 ‘ 50.6 ! 
25.4 | 23.76 ; 48.8 3 > | 66.64 50 65.3 . 54.08 | 5Y-1 
Dec. §.3 | 23.67 1, | 50-0 10 , | 96-14 67.5 16 | 94:00 1 | SE 
15.3] 23-56 | 51.0 "| 65.55 ba | 09! so | 53:9 5, | SES , 
25.31 23.45 “7 | 51.8 64.91 70.1 53-79 |, | 51! ; 
35.2 | 23.33 77 152.4 7 | 64.23 °*.| 70.6 5153.67 ** | 50.6 
Sec 6, Tan 6 1.054 0.334 3-749  +3.613 1.093 40.441, 
Mean Place | 19*.419 70’'.44 60.695 25/’.22 49°-797 17'7.90 | 
D’ya, Dua 0.00 +0.02 +0.02 0.24 0.00 0.03 
Dy 6, Dw 6 +0.4 +0.2 +0.2 +0.4 +0.2 40.4 +0,2 
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FOR THE UPPER TRANSIT AT WASHINGTON. - 









” Cassiopeiz. 6 Piscium. A Hydri. 20 Ceti. 
wean Mag. 3.6 Mag. 4.6 Mag. 5.0 Mag. 4.9 
Date. a a a 

Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. i . | Ascension. | tion S. [ Ascension. | tion S. 


tion N. Ascension. tion N 











h m 7 8 h m > 4 h m > 4 
044 |+ 7 7] 045 |-7522] 0 48 |— 135 
8 vo 8 on oe 


8 
16.81 27.9 41.52 84.0 40.39 76.5 


11 7 79 7 10 6 
16.70 it | 27:2 , 40.73 76 83.3 13 40.29 | 77-1 « 
16.59 0 26.5 39-97 || 82.0 3 40.18 77.7 
16.49 *° | 25.8 ; 39.26 80.2 ©) | 40.08 °) 78.1 4 
16.40 3 25.2 38.62 es | 27-9 * 39.98 ‘ 78.5 ; 
16.32 24.7 38.07 75.1 39.90 78.7 
16.26 °| 24.2 5| 37.62 45| 71.9 371 39.84 °| 78.7 ° 
16.23 23.9 3 37.29 33 68.5 341 39.81 3] 78.5 7? 
16.23 ’ 23.8 | 37-07 5 64.8 3 39.80 , 78.1 ; 
16.2 23. , 1.0 , , 
S27 4)739 513698 § 39] 9984 3177 
16.35 |24.2 ||37.03_ | 57-1 | 39.91 _ | 76. 
16.48 *3 | 24.8 . 37.22 ” 53-3 s 40.03 *7 | 75.5 ** 


16.64 7°} 25.6 2137.53 37 | 49.5 391 40.19 | 74.2 73 
16.85 7* | 26.8 4 | 37.97 6 46.0 40.39 3 72.6 
2 

7 28.2 - 38.53 6y 42.7 40.62 36 | 72-9 
17.36 29.7 39.20 
17.66 2 31-5 39.96 : 
17.98 °" | 33.4 40.79 
41.67 

go 
42.57 


43.48 
44.36 . 
45.19 °* 
45-95 © 
46.60 -> 
53 


47.13 

| 47.52 39 
47.76 *4 
47-85 2 
47-77 


47-54 

47.17 37 
46.67 * 
46.06 0 
45-36 76 


44.60 
43.81 r 55-2 
43.01 55.8 


. +0.125 3-963 —3.834 1.000 -0.028 
16%.251  21'.73 39°.057 68°'.87 39°-747 79°°.65 
0.00 0.01 —0.02 +0.26 0.00 0.00 

+0.4 . +0.4 +0.2 +0.4 +0.2 +0.4 +0.2 

(Eph 1s] 


40.88 69.0 
41.17 79 | 67.0 
41.48 3° | 64.9 
41.80 3? | 62. 
42.12 2 


32.2 42.44 58.8 
32.3. | | 42.74 23 | 57-0 . 
ws altos] 
22 "9 12 
43-50 | 52.8 


9 
38.4. 1 43.69 
6 
41.07) 43.85 6 51.3 
43-6 30 | 43-97 
40.8 © | 44-05 
49-9 ~ 144.10 


52.9.) 44-12 | 51.3 
58.2 *5] 44.09 
60.2 7° 44.04 
61.7 5] 43. 

1.7 43-97 
62.7 43.88 


63.1 *] 43.79 
62.8 3143.68 7 


vbon 0 


53.0 
53:7 


54.4 


un 
tt 
N 

Ao www Ak WnHwrea 


Ww GH GQ Ww 
Naa 
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~~ = 
on 0 
= O onan w Oo 
go 
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N 00 
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294 APPARENT PLACES OF STARS, 1915. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
y Cassiopeiz. y/ Andromedee. @ Sculptoris. é Piscium. 
Mean Solar Mag. 2.2 Mag. 3.9 Mag. 4.4 Mag. 4-4 
Date. 

a Right | Declina- | Right | Decline [| Right | Declina- | Right | Dectina 
Ascension. tion N. on. | tion N. J Ascension. } tion S. ; tion NX, 

of hm and hm 7 h m ° 
O51 |+6015]}] oO 52 |+38 2] 0 54 |—2948] Oo 58 [+ 72 

s oo 8 oe 8 oo 8 re 

Jan. 0.3 | 34.04 46.3 of 2°27 36 | 35:3 31-52 | 66.7 32.45 | 64.5 
10.2 | 33.73 3" | 46.3 2.01 © | 34.9 ; 31.37 ° 67.1 4132.34 | 63-9 
20.2 | 33.40 93 | 45.6 7] 1.85 5 | 34-4 1 131.23 4167.1 ° | 32.23 63.2 
30.2 | 33.09 2 | 44.5 6 1.69 rs 33.0 - 31.09 a 66.8 , 32.12 . 62 6 
Feb. 9.2 | 32.80 i 42.9 0 | 1-54 3 31.6 » 30.96 n 66.1 1, | 32-02 9 61.9 
19.1 | 32.55 40.9 1.41 30.0 30.85 65.0 31.93 61.4 
Mar. 1.1 | 32.35 7° | 38.7 77 | 1.31 6 28.3 *7 | 30.76 : 63.6 ™4131.86 7 | 61.0 
11.1 | 32.21 “4 | 36.2 75] 1.25 26.5 7° 130.70 °| 61.9 77 | 31.82 4 | 60.6 
21.0] 32.14 ; 33.6 1.23 3 24.7 - 30.68 ; 59-9 © 31.81 : 5 
31.0 | 32.16 | ot i 1.26 5 23.1 15 30.70 & | 57:7 - 31.83 7 60.6 
1.35 21.6 30.76 55.2 31.90 60.9 

1.49 ™ | 20.4 7? | 30.86 7° | 52.6 2°] 32.01 7 | 61-4 

1.68 79 | 19.6 2431.01 75 | 49.9 27 | 32.16 75 | 62.2 
1.92 74 Ol ar.21 3 47.1 * 32.36 a 63.3 
31-44 03 | 44-3. | 32-59 26 64.6 | 

1 31.72 41.6 32.85 66.2 
32.02 3° | 39.0 79] 33.14 79 67.9" 
32.35 33 | 36.5 751 33-45 3) | 69.8 | 
32.69 xs 34-3 20 | 33-77 3 717 | 
33.04 35 | 32.4 18 | 34-10 33 | 73.7 ; 
33-38 | 30.8 34-42 | 75-7, 
33-71 33 | 29.7 ©) | 34.72 2° | 77-7 | 
34.02 3" | 28.9 ° 135.01 ne | 29-5 
34.31 i 28.6 ; 35-27 9 81.20 

34.56 i 28.7 ; 35-51 oo 82.8 

34.77 29.2 35.71 84.1 
34.94 77 | 30.1 9} 35.88 77 | 85.27 

35.07 73 | 31.4 73 | 36.01 *3 | 86.1 

35.16 : 32.9 i | 36.10 ’ 86.7 
35.21 2 34.6 8 36.17 3 87.2 
35.21 36.4 36.20 ' 87.4 | 

35.18 3] 38.3 * 36.21 87.4 
35.13 >| 40.1 7 136.19 7 | 87.3. 
35.04 2 41.8 ne 36.14 , 87.0 ) 
34-93 || | 43-3 13 36.08 3 86.6 | 
34.81 6 36.00 86.1 | 
34.67 © | 45.6 135-91 2 | 85-5 ) 
34-53 | 46.2 9135.81 *° | 84.9 - 
+0.782 1.153 0.573 1.008 40.131 
Mean Place 18’’.68 30°.589 60’’.63 317.808 §7’.90 - 
; . . 0.00 +0.04 0.00 -0.01 
Dy 6, Dad +0.4 +0.2 +0.4 +0.2 +0.4 +0.2 +0.4 40.3 











[Eph r s} 


an. 0.3 | 
10.2 
20.2 
30.2 
feb. 9.2 


19.1 

1.1 
II. 
21.0 
31.0 


far. 


Apr. 10.0 
20.0 
29.9 

May 9.9 
19-9 


29.9 
June 8.8 
18.8 
28.8 


July 8.7 


18.7 
28.7 
Aug. 7.7 
17.6 
27.6 


Sept. 6.6 
16.6 
26.5 
Oct. 6.5 
16.5 


26.4 
Nov. 5.4 
15-4 
25.4 

5-3 
15-3 
25-3 
35-3 
Sec 6, Tan 6 
Mean Place 
ya, De a 
Dy 5, De 8 


Dec. 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


fi Phenicis. 
Mag. 3.4 


Right 
Ascension. 


m 
2 


wu =p 


18.68 23 
18.45 

18.23 77 
18.02 * 
17.82 17 


17.65 
17.51 - 
17.40 
17.34 ° 
17-33 | 


17-37 

17.46 9 
17.61 * 
17.81 *6 
18.07 30 


18.37 
18.71 4 
19.09 9 
19.48 x 
19.89 40 
20.29 
20.69 4° 
21.06 37 
21.41 35 
21.71 * 


6 
21.97 
22.18 7! 


22.33 8 
22.43 
22.48 5 


22.47 
22.41 ° 
22.31 *° 
22.17 *4 
22.00 ” 


oO 
21.80 


2I 
21.59 
21.37 77 


1.471 
17°.447 
-0.01 
+0.4 


Declina- 
tion S. 


—47 9 


97-0 2 
97.2 

96.8 4 
96.0 8 
94.8 © 


7 
93.1 


71 
| 40-71 9 


ft Cassiopeiz. 
Mag. 5.3 


Right 


m 
2 


oe “> 


30.53 

36.29 74 
36.04 3 
35-79 °° 
35-56 | 


1 35.36 


17 
35-19 
35.08 77 
35-03 > 
35-05 | 


35-14 
35.30 
35-54 
35.84 3° 
36.20 36 
4! 


36.61 
37.07 4 
37-55 
38.04 0 
8. 
39-54 49 


39-03 
39.50 47 
39.94 4 


4! 
40.35 % 


41.03 
41.29 7° 
41.50 77 


| 41.65 75 


41.75 - 
41.80 
41.80 ° 
41.75 > 
41.65 13 
4I.52 3 
41.34 
41.13 77 
40.90 73 
1.722 
36°.265 
+0.01 
+0.4 


Declina- 
tion N. 


® Uy 


+ 54 30 
35-4 | 
35-3 6 
34-7 |, 
33.6 


15 
32.1 8 


+1.402 
14/'.24 


0.09 
+0.3 


(Eph 5] 


7 Ceti. 

Mag. 3.6 
Right Declina- 
Ascension. | tion S. | 

h m e a 
1 4 |—1037 
ry oo 
19.63 56.5 
19.52 7 | 57.1 ° 
II 5 
19.41 57.6 
19.29 - 57.8 : 
19-19 57-9 2 
19.09 _ | 57.7 
19.02 ’| 57.3 4 
18.97 5| 56.6 7 
18.95 *| 55-7 ° 
18.96 6 54.6 
19.02 | 53.2 
19.12 7°} 51.6 - 
19.26 *4| 49.8 * 
18 20 
19.44 | 47-80. 
19.66 45.7 23 
19.91 | 43-4 
20.20 79 | 41.2 
20.50 3° | 39.0 7” 
20.82 2 36.8 a 
21.14 2 | 34-7 3g 
21.46 32.9 
21.77 37 | 31.2 77] 
22.06 79 | 29.9 73 
22.33 77 | 28.8 * 
22.57 “ 28.0 
22.77 27.6 
22.94 */ | 27.5 * 
23.08 '4| 27.6 * 
23.18 6 28.1 ° 
23.24 4 28.8 3 
23.28 29.6 
23.28 °| 30.6 7° 
23.25 3| 31.7 7% 
23.21 ; 32.8 - 
23.14 7 | 33.9 0 
23.05 | 34-9 , 
22.96 91 35.7 3 
22.85 ** | 36.5 
1.017. -—0.188 
18°.827 56’’.92 
0.00 +0.01 
40.4 +403 
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f Andromede. 
Mag. 2.4 


Right 
Ascension. 


m 
4 


62.67 3 
62.59 ' 


62.49 
62.36 73 
62.22 74 


° 


1.223 


Decli 
tion N. 





e 9 


+3510 


28.7 
28.3 4 
27.6 7 
26.6 . 
25-4 0. 
23.9 
22.3 - 
20.7 * 
19.1 
17.6 13 
16.3 
15.2 
14.4 
14.0 4 
13. 

3°9 3 
14.2 
14.9 7 
15.9 ?° 
17.3 6 
18.9 20 


II 
8 


20.9 

23.0 77 
25.3 79 
27.7 74 
30.2 75 


48.4 
48.9 | 
49.0 

48.8 ? 


+0.705 


58°.060 12°'.60 


+0.01 
+0.4 


-0.05 
+0.3 


ae. 
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Mean Solar 
Date. 


Jan. 0.3 


10.2 | 


20.2 
30.2 


Feb. 9.2 


19.1 
Mar. 1.1 
11.1 
21.1 
31.0 


Apr. 10.0 
20.0 
29.9 
May 9.9 
19.9 


29.9 
June 8.8 
18.8 
28.8 


July 8.8) 


18.7 
28.7 
Aug. 7.7 
17.6 
27.6 


Sept. 6.6 
16.6 
26.5 
Oct. 6.5 
16.5 


26.5 
Nov. 5.4 
15.4 
25.4 
Dec. 5.3 


15.3 

25-3 

35-3 
Sec 6, Tan & 
Mean Place 
D’y a, Dea 
Wy 6, De 6 


i 


1.008 
17°.333 

0.00 
+0.4 








62.6 
62.1 


61.5 
60.9 


+0.125 
34°'.20 
0.01 
+0.3 
(Eph 15) 


55-45 _. | 53-1 
54.90 *5 | 53.0 
54.36 4] 52.3 7 
51 9-33 
53-85 3. 51.07 
53-37 4, | 49-1 
2. 6.8 
7 26 37 44.0 28 
52.26 °° | 40.9 3° 
52.04 7 | 37.5 34 
99 121 a2 2 37 
51.92 3 33.8 


51.89 30.1 
51.96 7] 26.3 
52.13 */ | 22.5 3 
52.40 27 | 18.8 37 
52.76 36 
44 
.20 12.1 
33.73 $3) 9.3 
54.32 29| 6.8 75 
3 20 

54.95 4.8 





T5 
55-61 68 3.3 5 
56.29 2.4 
56.96 97 | a1 3 
57.60 | 2.3 ? 
58.19 " 3.2 3 
8. . 
58.73 * +s 3 
59.18 4 
59-54 | 8.735 
59.80 791 11.4 77 
59-95 "21 14.3 
, 17. 
59.99 *| 17.4 3 
59.92. | 20.4 


I 30 
39.47 27 | 26.1 7 
59.11 2° | 28.5 24 
58.68 43 | 30.4 79 

8 15 


58.20 31.9 
57.67 53 | 32.7 ; 
57-13 33-0 


k 


2.832 2.650 
53°.231 39°".52 


-0.02 +0.18 
+0.4 +0.3 





APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


s 
25.56 
25.46 _ 
25.35 1. 
25.24 7) 
25-13 


25.03 
24-95 
24.89 
24.86 
24.88 


24.93 
25.02 


woo Mmndbw QD 


B 


25.15 
25.33 * 
25.55 30 


25.80 
26.08 
26.39 
26.70 3* 
27.02 37 


32 
27.34 
27.65 3* 
27.94 79 
28.21 2 
28.46 a 


28.67 


28.84 *7 , 29.5 3 


28.99 *5 
29.10 "3 
29.18 

9 5 


29.23 
29.24 
29.24 
29.21 
29.15 
29.08 


28.99 
28.89 * 


oo NAW O 


1.001 
24°.803 
0.00 
+0.4 





+ 38 
72 
6.5 * 
3-9 
5-3 
49 


45 
4.2 
4.1 
4.2 
4.5 


5.1 
5-9 
6.9 
8.2 
9.6 


11.3 
13.2 
15.1 
17.1 
19.1 4 


21.1 | 
22.9 
24-7 
26.2 3 
27.6 


28.7 





30.1 | 
30.5 | 
30.6 | 








30.6 | 
30.3 | 
30.0 * 
29-5 3 
28.9 








28.2 
27.6 
26.9 


6 
7 


+0.055 
177.65 





ean Soler 
Date. 
Ascension. 
h 


an. 


20.2 


30.2 


eb. 9.2 


19.1 
1.1 
11.1 


21.1 
31-0 


\pr. 


‘une 8. 


S$ «& & 
Y NS BE Om 
NNN GG © GOH 


bad 


a 


= 


iS] & 
A ANKAAG 
mM maAnan ANNNN © % 0 


Nov. 5.4 
15-4 
25-4 

5-4 


15-3 
25-3 
35-3 


Sec 8, Tan 8 


Yean Place 


ya, Dua 
Dy, De 6 


0.3 
10.3 


10.0 
20.0 
30.0 


fay 9.9 


yom 
o 0 
0 0 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


v Piscium. 6 Ceti. 
Mag. 4.7 Mag. 3.8 
Declina- Right Declina- 
tion N. | Ascension, | tion S. 
m ° é h m e a 
114 |[+2649] 1 19 |— 8 36 
8. oe s a 
48.06 17.0 47.32 76.4 
47-93 3 16.6 4] 47.22 . 77.1 f 
47.80 4 16.0 9 47-10 - 77.6 3 
47.66 13 | 15°F yo 46.98 | 77-9 ° 
47-53 0 | 14d 46.87 1 78.1 ' 
47-41 12.9 46.76 78.0 
47.31 °° | 11.7 - 46.68 77.7 : 
47.24 3 10.5 46.61 3 77.2 3 
47-21 71] 93, 46.59 5 | 70-4 oo 
47.22 . 8.2 3 | 465 4 75-4 
47.28 7.4 46.62 74.2 
47.38 - 6.7 : 46.70 : 72.7 3 
47-53 > 6.4 : 46.82 17 71.1 19 
47-73 | 9-3 _ | 46-99 || | 69.2 | 
47.98 ° 6.6 47.20 77 67.1 °° 
48.26 7.2 47.44 65.0 
48.57 3 8.2 a 47-72 0 62.8 7 
4 ‘O35 9-4 rs Ae eo 3 g at 
49.25 10.9 1. | 40-32 0 | SoS O, 
49.60 x 12.6 77 | 48.64 2 56.4 "0 
49-95 | 14.5 148.96 | 54.5 
50.29 16.6 . 49.27 37 | 52.8 te 
50.61 - 18.7 - 49-57 07 51.3 ° 
50.90 47 20.9 || 49- 4 os 50.2 9 
51.17 23 23-1 7 | 50-09 971 49-3 6 
$18 =] 32 oof O85 087 
¢ 16 19 “2, 15 7% 
51.76 2 | 2972 17 50.64 48.6 3 
51.88 9 30.8 6 50.75 3 48.9 5 
SI-97 ¢ ye a 5 49-5 3 
52.03 33. 50.88 50.3 
3 II 2 9 
52.05 || 34-9 50.90 | 58-2 15 
52.05 4 35-9 7 50.89 3 $2.2 
52.01 6 36.6 4 50.86 5 53-3 - 
51-95 9| 37-0 7 | 50.80 7 | 54:4 56 
51.87 | 37-2 | 50.73 _ | 55-4 
51.77 ©) | 37-2 3 50.63 © | 56.3 8 
§1.65 36. §0.53 57.1 
I.12r +0.506 I.OlI 0.152 
47°.437 -3°".41 46°.449  77''.93 
0.00 0.03 0.00 +0.01 
+0.4 +0.3 +0.4 +0.3 


(Eph rs] 


O Cassiopeiz. 
Mag. 2.8 


Right Declina- Right 
Ascension. tion N. Ascension. 


h m 
I 20 


8 
15.08 
14.78 3° 
14.47 3° 
14.15 a 
13.84 8 


13.56 
13.33 73 
1315 
13.04 

13.01 


13.06 
13.20 *4 
13.42 77 
13.72 7 
£4009 13 
14.52 
15.01 
15.53 > 
16.07 4 


16.62 > 
$5 


17.17 

17.70 99 
18.20 5° 
18.67 47 


42 
19.09 38 


19.47 
19.78 - 
20.04 


20.24 - 
20.37 : 


20.45 | 
20.46 
20.42 - 
20.31 


20.15 ° 
re] 


19.95 
19.70 * 

19.42 
1.988 
14°.640 


+0.02 
+0.4 





° ‘ 


+59 47 


61.2 3 
61.5 
61.2 3 
60.4 
13 
59-1 17 
57-4 
55-4 
53-1 79 
50.7 74 


3] 48.2 75 
5 4 25 
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y Phenicis. 


Mag. 


h m 
I 24 


$s 

41.81 
41.61 7° 
41.40 77 
41.19 . 
40.99 7° 
40.81 
40.65 * 
40.53 ' 
40.44 
40.40 ‘ 


40.41 
40.47 

40.58 
40.75 °! 


6 
2 


22 
O. 
9 4 7 


41.24 
41.55 3 


°T 41.89 34 


42.26 3 
2.6 
42.04 39 


43.03 

43.41 3° 
43.78 37 
44.12 a 
44-43 2 


44.70 
44.92 70 
45.10 


45.22 
45-30 | 


45-33, 
45.31 
45.24 7 


45.14 
14 
45.00 * 


44.84 
44.65 8 
44-45 


1.384 


3-4 


Leclina- 
tion S. 





— 43 44 
81.9 


49.8 
52.3 75 
54.8 25 
57-1 33 
59.1 16 
60.7 
62.0 3 
62.8 


0.957 


40°.499 73°’.17 


—0.01 
+0.4 


+0.06 
+0.4 
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Mean Solar 
Date. 


Jan. 0.3 
10.3 


20.2 
30.2 


9.2 


19.1 

1.1 
II.1 
21.1 
31.0 


Feb. 


Mar. 


10.0 
20.0 
30.0 
May 9.9 
19.9 


29.9 
June 8.8 
18.8 
28.8 
July 8.8 


18.7 
28.7 
Aug. 7.7 
17.7 
27.6 


Sept. 6.6 
16.6 


26.5 
6.5 


Apr. 


Oct. 


16.5 | 


26.5 
Nov. 5.4 
15.4 
25.4 
Dec. 5.4 


15.3 
25-3 
35°3 
Sec 6, Tan 6 
Mean Place 
D’ya, Dea 

Dy 6, Dad 


4 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


38 Cassiopeiz. 
Mag. 6.0 


Right 
Ascension. 


59-52 
59-79 3 
59-98 


10 

60.08 
60.08 5 

59-99 
59.81 7 
59-54 34 

59.20 
58.79 # 
58.34 
2.90% 
52.980 


+0.03 
+0.4 


Declina- 
tion N. 


e , 


+69 49 


64.0 
64.5 > 
64.5 6 
63.9 a 
62.7 


77 Piscium. 
Mag. 3.7 


Right 
Ascension. 


I 26 


8 
56.70 
56.59 | 
56.47 * 
56.35 © 
56.23 - 


56.12 
56.02 7° 
55-95 
55-91 4 
gt 
55°9 4 


55-95 
56.04 9 
56.17 
56.34 97 
56.56 as 
56.81 
57.10 ° 
57-41 37 
57°73 
58.06 33 
33 


58.39 
58.71 37 
59.02 - 
59.30 * 


26 
59-58 | 


Declina- 
tion N. 





+1454 


38.7 
38.2 
37.6 
36.9 
36.1 


35-3 
34.6 
33-9 
33-4 
33.0 
32.8 
32.9 ; 
33-2 6 

9 

I 


Co onF AN 


whom s7 a 


33.8 
34-7 


35.8 
37-1 
38.7 
40.4 
42.2 


44.1 
46.1 
48.0 


49.8 
51.5 





40 Cassiopeie. 
Mag. 5.5 


Right 
Ascension. 


h m 

I 31 

8 
42.37 
41.80 94 
41.20 
40.59 ° 
40.00 


39.46 

38.99 47 
38.62 37 
38.36 26 
38.23 8 


38.24 
38.39 | 
38.68 79 
39.10 4 
6 
39.64 5 


40.28 
4z.o1 73 
41.80 79 
83 
42.63 86 


44.35 
45-19 
45-99 
46.74 
47:43 61 


8.0. 

18.57 33 
49.00 43 
49-33 
49.56 
49.68 

49.69 * 
49.60 9 
49.40 *° 
49.10 9° 


9 39 
48.71 

48.23 48 
47.69 4 


3.346 
41°.838 


84 


+0.03 
+0.4 


Declina- 
tion N. 





e ¢ 


+72 36 


on 


51-5 

52.2 7 
52.3 * 
51.8 9 


24.1 
5 
24.6 bk 
25.7 
27.2 79 
29.1 *9 
31.5 
34.2 30 
37-2 
40.4 3° 
43.8 34 
47-3 36 
oO. 
50.9 5 


54.4 
57-7 > 
60.9 3? 
63.8 i 
66.3 a 
68.4 ' 


70.0 °° 
71.1 77 


43.194 
26’'.78 


=. 20 
+0.4 


w Andromeda 
Mag. 4.2 
Right | Ded 
Ascension. ' tia 
hm | 
r31 |+4 
8 Ld 
48.81 6: 68. 
48.65 *? | 684 
48.48 77 6s. 
48.29 "2 : 67. 
48.11 6 66.! 
47-95 |, | 95-1 
47-80 ; 63. 
47.69 */ | 61. 
47.63 60.( 
47-61 58.) 
47-64 |, | 561 
47-74 | 5 55-4 
47.89 |? | 54 
48.10 76 | Oo" 
48.36 31 52.6 
48.67 524 
49.01 52. 
49.38 53-2 
49-77 S541 
59.17 55-4 
50:57 57-9 
50.96 39 | 58.9 
51.33 3! | 61.0 
51.67 3 63.3 
51-99 <3 65.6 
52.27 68.1 
52.52 79 | 70.6 
52.72 7° | 73.1 
52.89 *7 | 75.5 
53-01 “3 77.8 
53-09 79-9 
53.14 >| 81.9 
53-14 ° | 83.6 
53.11 ; 85.1 
53-05 |. 86.3 
52-95 |. 87.1 
52.83 87.6 
52.68 *5 | 87.8 
1.325 +0.86 
48*.127 50°’.72 
+0.01 0.05 
+0.4 








+0.4 
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FOR THE UPPER TRANSIT AT WASHINGTON. 








(A x ommar.) Gq Cassiopeie. 


Mag. 0.6 Mag. 5.5 


Ww Piscium. 
van Mag. 5.6 
Date. 






Right Declina- 


Right Declina- 
tion N. i . 


Right Declina- 
Ascension. tion N Ascensi i 


on. tion S. 
























h m >! hm | eos 
I 32 {+11 42 I 34 :—57 39 
8 ” s ” 

Mm. ©.3 | 36.22 | 34.3 34-74 | 77-5 
10.3 | 36.12 © | 33.8 ° 34.42 3 77-9 4 
20.2 J 36.00 | | 33-1 34.09 2177-7 
30.2 | 35.88 2 | 92°9 7 33-76 31 77.0 

sb. 9.2 135-76 | 31.8 ¢ 33-45 3, 75.8 3 
19.2 | 35.65 31.2 33.16 74.0 

ar. 1.1 135.55 %°| 30.6 ° 32.91 75 | 71.8 7? 

a1 26 

11.1 135.48 7|30.1 > 32.70 7" | 69.2 
21.1 41) 29.7 4 2.53 *! | 66.2 3° 
1135.44 4) 29.7 ° 32.53 1) 2 
31-01 35-43 2/295 | 32-43 63 0°; 

pr. 10.0 | 35.46 8 29.6 3 32.39 | 59-5 16 
20.0 | 35.54 ~ | 29.8 : 32.42 3 55-9 os 
30.0 30.3 32.52 | 52.3 6 

lay 9.9 32.69 1 | 48.7 i 
19.9 32.93 90 | 45.2 3 
29.9 33.23 41.8 

une 8.9 33.59 3° | 38.7 37 
18.8 33.99 4°] 36.0 77 
28.8 34.43 ** | 33.6 

uly 8.8 34.90 7 31.7 3 
18.7 35.38 4g | 304 
28.7 35-86 4° | 29.5 9 

ug. 7.7 36.32 7 | 29.2 3 
17.7 36.75 *3| 29.5 ° 
27.6 37-15 ; 30.4 L 

sept. 6.6 37.50 31.8 
16.6 37-79 79 | 33.6 °° 
26.6 38.02 73 | 35.9 73 

et. 6. 8.18 7] 38.5 26 

. 5 3 I 9 3 5 28 
16.5 38.27 41.3 29 
26.5 38.29 44.2 

Nov. 5.4 38.24 >| 47.1 8 

15.4 38.12 17 49.9 6 
as Aer 

' 3-4 73 36 | 547 38 
15.3 37-47 | §6.5 
25-3 37-18 °? | 57.8 °3 
35-3 36.86 3? | 58.6 

ec 5, Tan 6 1.869 —1.580 2.626 +2.428 

Mean Place 35°.397 32°.979 66'’.31 61°.604 49’'.20 

Ysa, Dea 0.00 0.01 —0.02 +0.10 +0.03 —0.15 

Dy Ss, De 6 +0.4 +0.4 +0.4 +0.4 +0.4 +0.4 
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Mean Solar 
Date. 


Jan. 0.3 
10.3 
20.2 
30.2 


9.2 


19.2 

I.1 
Il. 
21.1 
31.0 


Feb. 


Mar. 


10.0 
20.0 
30.0 
May 9.9 
19.9 


29-9 
June 8.9 
18.8 
28.8 
July 8.8 


18.7 
28.7 
Aug. 7.7 
17.7 
27.6 


Sept. 6.6 
16.6 
26.6 

6.5 
16.5 


Apr. 


Oct. 


26.5 

5:4 
15.4 
25.4 

5:4 
15-3 
25-3 
35-3 


Nov. 


Dec. 


Sec 6, Tan 6 | 


Mean Place 


D’ya, Dea 
HA NAA 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


v Piscium. 
Mag. 4.7 
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Ascension. 


h m 
I 37 
8 


1.27 
1.16 


1.05 


0.93 
0.81 


0.70 
0.60 
0.53 7 
0.48 5 
oO. 

47 3 
0.50 
0.57 7 
0.68 
0.84 
1.04 


1.28 
1.55 
1.84 
2.15 


2.47 


2.79 
3.10 
3.40 
3.68 


3:94 


4.17 
4.37 
4.54 
4.68 
4.78 


4.85 
4.89 
4.9! 
4.90 
4.86 


4.80 
4.72 
4-63 
1.004 
o°.378 


0.00 
+0.4 


Oo oo Ah wf DH DL 


Declina- 
tion N. 





e o 


+ 5 3 


35.1 
34-5 
33-9 
33-3 
32.8 


32-3 
32.0 
31.8 
31.8 
32.0 


32.4 
33.1 
33-9 
35.1 
36.4 


37-9 
39.6 
41.4 
43-3 
45-3 


47.2 


oN;r PWN OKHDW ANH AAA 


50.8 
52-4 
53-8 


54-9 
55.8 9 
56.5 : 
57-0 > 

fo] 


.| 57-2 


57.2 ; 
57.0 

56.7 ° 
56.3 : 
55.8 5 
55.2 

54.6 © 
53-9 

+0.089 
28'’.40 


-0.O!I 
+0.4 


¢ Persei. 
Mag. 4.2 


Right 
Ascension. 
h m 
I 38 
$s 
20.19 


19.99 
19-77 2 
19.53 24 
19.30 *3 
19.09 
18.90 2 
18.75 79 
18.65 7° 
18.61 4 


3 
18.64 
18.73 
18.89 


1.564 
__19°.473 
+0.01 
+0.4 








Declina- 
tion N. 


40.5 


+1.203 
39°'.68 


-0.07 
+0.4 


(Eph 15) 


Tt Ceti. 
Mag. 3.6 


Right 
Ascension. 


8.49 * 
8.79 2 
O11 
9-43 
9.75% 
10.05 3 


10.33 * 


10.59 04 
10.83 


11.03 6 


II.1 
9 13 

11.32 

11.42 7° 


On 


11.48 
11.51 3 
Ir.51 ° 
11.48 3 
11.42 , 


11.35 
11.25 7° 


11.13 7 
1.042 
7°.322 


0.00 
+0.4 


Declina- 
tion S. 
e ‘ 


— 16 22 


65.3 
66.1 
66.6 
66.8 
66.8 


66.5 
65.9 
65.0 9 
63.8 7 
62.4 17 


60.7 

58.8 *9 
56.7 * 
54-4 5 
52.1 25 


an ww Oonm oO 


4507 
45.9 ? 
—0.294 

64’'.87 
+0.02 
+0.4 


O Pisctum. | 
Mag. 4.5 








tion 3 


— 





40 + 8, 


55.08 - 
54:97 || 
54.86 

54-74 
54-62 


54-59 
54-49 
54-32 
54-27 
54.26 


54.28 
54-35 7 
54.47 7 
54.62 jae 
54.82 24 


55.06 


27 
55-33 
55.62 79 


eo “Pp 


| 57.1 
_ 56.5 
55-9 
| 5593 
ra 547 
| 542 
53-7 
53-4 
53-2, 
53-2 


53-4 
53-8. 


I 





ym UL 00 0 








j 


57:99 | 74-7. 
58.19 771 75.8 
anaes 
8e2 358 
58.62 “| | 77.8 


7 
58.69 | 78.0 
58.74 5/1 78.1 
58.76 * | 78.0 
58.75 _ | 77-7 
58.72 377. 
58.67 176.9 
58.59 — | 76.4 — 
58.50 9 | 75.8 


1.012 +0.154 
54°.186 49’’.10 


57-75 3, 73-4 





0.00 
+0.4 


0.01 
+0.4 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


€ Sculptoris. 
Mag. 5.4 


C Ceti. 
Mag. 3.9 


| Dectina- 


Right Right Declina- Right 
Ascension. tion S. Ascension. i Ascension. 


Declina- 
tion S. tion N. 











e ’ h m ° ’ h m e ‘ 

—25 28] 1 47 +29 9 
” s of ay 
40.2 16.91 69.7 
41.0 “116.80 ** 69.5 
41.4 *116.68 *7 69.1 
41.5 16.55 *3 68.4 
41.2 16 42 '3 15 | 67.5 

12 14 I 


fe) 12 
10 | 397 33 5:3 - 
39.89 | | 38.4 ¢ 5 | OED, 
39.82 36.8 62.9 
39.78 ; | 34.9 ” 61.8 © 


10 
39:79 _ , 32.8 
39.84 51 30.5 73 
39-94 14 27-9 16 
40.08 19 | 25.3 27 
40.27 23 22.6 98 


12506128 
41.06 3°} 14.5 2° 
41.37 37 | 12.1 74 
41.70 33 

34 


42.04 
42.37 % 
42.68 0 5.4. 
42.98 
28 
43.26 14 


43.50 
43.71 - 
43.89 °° 
44.02 *3 
44.12 " 


44.19 
44.21 
44.20 
44.17 
44.10 
44.01 
43-90 "3 
43-77 
1.108 
39°.682 


h m 


I 41 


$s 
40.83 
40.70 *3 
40.55 '> 
40.40 te 
40.25 °° 


40.11 
39-99 °7 


8 
4 
I 
3 
5 


ou nN & WN 





16.30 
16.19 * 
16.10 
16.04 
16.01 


I 





9 
6 
3 
2 


16.03 
16.08 5 
16.18 7° 
16.32 *4 
16.50 * 
22 


16.72 

16.98 7° 
17.26 78 
17.56 2 
17.88 52 


18.20 

18.51 37 
18.81 3° 
19.10 , 
19.37 27 
19.60 

19.81 7" 
19.98 *4 
20.12 *4 
20.23 - 





oa 


N 


20.31 
20.35 
20.36 


20.35 


Nov. 4 
I 
I 
4 

20.31 
3 6 
8 


12.4 "0 
14.3 
16.2 79 


17.9 


y= 


AMAA A HO 


Oo Ww m WD 


om 


20.25 
20.17 
20.06 * 


WO phn an 


@ N 
And 
GW Go 


xc 6, Tan 6 
Mean Place 


ya, Dea 
Dy 8, dD. & 


+0.558 
54’'.88 

0.03 

+0.5 


1.018 
15°.863 . 13°.918 


—0.476 
36’’.93 

+0.03 

+0.4 


-0.01 
+0.4 


0.00 
+0.4 +0.5 
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€ Cassiopeie. 
Mag. 3.4 


Right 
Ascension. 


= ee | 


h m 


1 48 


2.222 
15°.916 


+0.02 
+0.4 


Declina- 
tion N. 





° U 


+6315 


30.8 
31.5 
31.6 
31.2 
39-3 | 


28.9 
27.1 1 
24.9 7? 
22.6 73 
20.1 75 


26 
17.5 
15.1 74 
12.8 73 


> 6 fh ws 


49.6 9 
+1.985 
7/1684 _ 
—-0.12 
+0.5 
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Mean Solar 
Date. 


Jan. 0.3 
10.3 
20.2 
30.2 


9.2 


19.2 

I.1 
III 
21.1 


31.1 


10.0 
20.0 
30.0 
May 9.9 
19.9 


29.9 
June 8.9 
18.8 
28.8 
July 8.8 


18.8 
28.7 
Aug. 7.7 
17.7 
27.6 


Sept. 6.6 
16.6 


Feb. 


Mar. 


Apr. 


. 26.6 


Oct. 6.5 


16.5 


26.5 
5°5 
15.4 
25.4 
5-4 
15.3 
25-3 
35°3 
Sec 6, Tan 6 
Mean Place 


D’ya, Dwg 
y 6, De 6 


Nov. 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 





&§ Piscium. 
Mag. 4.8 
Right Declina- 
Ascension. tion N. 
h m ° é 
1 49 |+ 246 
8 ve 
10.09 | 116 $ 
a3 [128 
> 12 4 4 
9.73 12 | 10-0 t 
9.61 9.6 
II 2 
oe | OS 
9. 6 6 9-3 I 
39 | 9-4 3 
9:34 .| 97 , 
9.35 10.2 
9.41 Cirto 8 
9.51 12.0 *° 
9.66 3 13.2 7 
9.85 . 14.6 > 
1007 | 163 
I 6 29 9 19 
0.62 19.9 19 
rrog 3? | 25.8 2 
a 
11.56 25. 
1189 3? eae 18 
12.18 37 | 29.2 77 
18° 9.2 - 
12.46 30.7 | 
12.73 77 | 32.0 8 
12.96 33.0 
21 8 
ian 388 
5 2 
13.50 7° 34.6 : 
13.61 8 34.7 5 
13.69 | | 34-5 3 
Se #338 
13.77 °| 33.2 ° 
3 7 
13.74 5 32-5 7 
13.69 31.8 
13.62 7| 31.1 ; 
13.53 | 30.5 
1.001 +0.048 
9.215 6'.08 
0.00 0.00 
+0.4 +0.5 



































fi Arietis. t Pheenicis. v Ceti. 
Mag. 2.7 Mag. 4.4 Mag..4.2 
Right Declina- | Right Deciina- . 
Ascension. | tion N. [| Ascension. tion S. ties. 
hm - 4 h m °- 4 . 
I 49 |}+2023] 1 50 |—46 42 —21 
s vf 8 Ad - 
57-34 | 46-8 | 15-73 ,,| 76.6 . 828 
57-23 1) | 46.4 4115.51 7 | 77-4 83.6 
12 5 24 2 
57-08 33 45-9 7) 15-27 2 77-6 ; ate 
. .2 15.0 . 
76.84 +4 ie 7 1 8 23 OG 7 Bae 
13 6 9 3. I3 
56.71 | 43. 14.5 75:3 ata 
56.60 | 42.8 °1 14.38 2°| 73.6 77 83. 
56.51 . 41.9 3 14.21 77] 71.5 77 82.3 
56.45 1.1 14.08 73 | 69.1 74 80.9 
36.42 3/404 7113.99 966.3 8 79-3 
. 4 . 3 ay . 
56.44 | 39-9 [13-95 | | 63.2 77-41 
56.50 °| 39.6 3113.97 2| 60.037 75-3 
“IF I 8 | 26 » 33 0 
56.61 16 | 92°) of 14:99 13 59.7 34 73 
50-77 a1 | 997 « 14.18 19 | 93°3 34 70S 
. O. . . . 
59-9 24 40.2 7 14-37 0, ae . 
57.22 40.9 14.61 46. 5-3 
8 10 2 31 | 
57-590 41-9 | 14-90 33 43:3 29 027 
57.81 43.1 15.23 40. | 
58.13 37 | 44.6 "5 | 15.60 37 | 38.1 75 57.7 
58.47 34 | 46.2 76] 15.98 3° | 35.9 7? 55-5 
4 8 18 ‘ 39 17 ‘ 
58.81 48.0 16.37 34.2 53- 
33 18 40 12 
59.14 7) | 49-3 23 16.77 38| 93° 8 51.9 
59.46 51.6 17.15 32.2 50.6 
59.76 3° | 53-5 op | 17-52 37 | 32-1 | 49-7 
60.04 i 55.3 07 17.86 xr 32.5 9 49-3 
60.32 77 | 36.6 %| 18.49 29| 34.8 1 ios 
60.71 6 60.0 *4 } 18.64 - 36.6 * 50.2 
60.87 * 61.3 8 18.80 38.8 35 51.3 
61.00 , 62.5 5 18.91 5 | 413 oe 52.6 
er .09 P 03-4 «, re 96 44.0 27 54-2 
1.15 4.1 16.97 40.7 55-9 | 
61.19 ; 64.7 9118.93 *| 49.3 . 57-6 
61.19 3 65.1 ; 18.84 13 51.8 234° 59-4 
61.16 ; 65.3 : 18.71 54.1 5 | 64.42 61.1 
61.11 65.4 18.54 56.1 64.34 62.6 
61.04 7|65.2 7918.35 79 | 57.6 7164.24 . 63.9 | 
60.94 *° | 64.9 3918.14 7" | 58.7 ** | 64.13 * 65.0. 
1.067  +0.372 1.458 1.062 1.075 0.39% 
56°.440 34''.70 . 59°.966 81''.17 
0.00 —0.02 —0.01 +0.06 . 
+0.4 +0.5 +0.4 +0.5 +0.5 


[Eph rs] 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
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2 Soler Mag. 4.1 
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31.1 
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16.5 
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15.4 
25.4 
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15.4 
25.3 
35-3 
ec$,Tan 8 
lean Place 
Vga, Dea 
44,Dod 





+0.426 
22°.676 39’'.78 





+0.01 —0.02 
+0.3 . +0.3 +0.5 
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16.6 
26.6 
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Oct. 
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26.5 
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15.4 
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15.4 
25-3 
35-3 
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Nov. 
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APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 
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eo NB 


29.82 

29.69 8 
29.55 06 
29.39 1 
29.22 1 


29.05 

28.91 *4 
28.78 *3 
28.69 ? 
28.65 ; 


28.65 
28.70 5 
28.81 ° 


28.97 * 
29.18 6 


29.44 
29.74 %° 
30.07 33 
30.43 9 
30.80 37 
37 
31.17 
31.54 37 
31.91 
32.25 3 
32.58 0 


32.87 
33.13 7° 
33-36 73 
33-56 © 
33-72 0 


33-84 
33-93 
33-98 
33-99 
33-97 
33-92 
33-84 
33-73 
1.215 
28°.842 
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+0.3 
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2 
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16.1 
15.0 * 
14.1 
13.4 
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ea fh ~~ OO 


| 12.9 


13.2 
13.7 
14.6 
15.8 


nO mn WwW 
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17.2 
18.8 . 
20.6 " 
22.6 . 
24.6 30 


26.6 

28.7 77 
30.7 2° 
32.7 2° 
34.6 °9 
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36.3 
37.9 
39-3 © 
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41.5 " 
42.2 
42.7 > 


2 


42.9 
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+66 7 
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61.2 4 
61.1 * 
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41.0 "9 
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II 
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56.09 
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57.21 3° 
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37 
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61.41 33 
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vB 
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Ir 
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38.7 ° 
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9 
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26.2 .. 
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33-3 > 
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50.5 3 
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55.0" 
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10.33 7 
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—0.604 
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y Triangull. 67 Ceti. 
Mag. 4.1 Mag. 5.7 
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Ascension. | tion N. Ascension. tion S. 
h m ° s 
2 12 12 |— 648 
6 s on 
16.41 , 
16.29 7 rl 4s7 
16.15 ‘ , 3 46.4 : 
13.82 7 Salto 3 
16 “33 g 
15.66 . 47:4 
15.51 - , 3 47-3 ; 
15.38 873 46.9 
15.29 ° 79 46.4 ; 
15.23 | 44.74 9145.6 
15.23 ; 44.5 
15.27 2 , 5 43.2 *3 
9 5 
15-37 15 6 23 ya | 407 36 
2 5] 208 (Laas | 40 2 
25 I “90 20 
15.97 21.3 45.31 36.2 
16.26 79 | 21.6 3145.55 74 | 34.1 77 
6 22 
16.59 99 | 22.2 2 | 45.82 71) 31.9 
16.94 35 | 23.0 [40-42 79 | 29.8 7° 
17.30 7 24.1 | 46.41 3° | 27.7 9 
17.67 25.5 46.73 25.8 
18.04 6 27.1 e 47.04 a 24.0 i 
18.40 28.8 to | 47°35 22.5 
18.74 34 | 30.7 79 | 47.64 79 | 21.2 33 
19.07 33 | 32.6 9 | 47.92 7° | 20.2 ?° 
07° | 32-6 | 92 9, | 20.2 7 
19.37 | 34-6 [48.17 | 19.5 
19.63 a 36.5 ° 48.39 * 19.2 
19.87 30 38.5 : 48.59 | 92 
20.07 7° | 40.4 : 48.76 77] 19.4 ‘ 
20.24 * | 42.2 6 48.89 '3 | 20.0 3 
20.37 43.8 48.99 20.8 
20.46 8 45.3 ° 49.07 ®| 21.7 9 
20.52 || 46.6 “3 }49.11 *| 22.8 ™ 
20.55 3/47.8 "7 } 49.12 * | 23.9 77 
20.54 ; 48.7 , 49.11 : 25.1 - 
20.50 49.4 49.06 26.2 
20.42 3 49.9 5 49.00 °| 27.2 '° 
20.31 50.1 48.91 9} 28.2 °° 
1.199 +0.661 1.007. —O.I19 
15°.373 16''.74 44°.552 48''.36 
+0.01 0.04 0.00 +0.01 
+0.3, +0.5 +0.3 +0.5 
(Eph 1s) 
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67.9 
69.7 18 
71.1 “4 


1.62% —1.275 
28*.273 79''.30 


+0.07 
+0.5 


—-0.02 
+0.3 
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Mag. 5.4 
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Ascension. i 


tion S. 


69.8 
70.8 * 
71.5 7 
71.9 


. 10.0 
20.0 
30.0 
10.0 


19.9 


29.9 
June 8.9 
18.9 
28.8 
July 8.8 


18.8 
28.7 
Aug. 7.7 
17.7 
27-7 


Sept. 6.6 
16.6 
26.6 

6.6 
16.5 


Oct. 


26.5 
. 5-5 
15.4 
25.4 
5-4 


15.4 
25-3 


+0.6 
[Eph rs) 
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2.562 
2*.701 


+0.04 
+0.3 





53-1, 
55-0 | 
56.4 ° 


+2.358 
15.85 

0.13 

+0.6 


ean. Solar 
Date. 


im. 0.3 
10.3 
20.3 
30.2 

9.2 


19.2 

1.2 
11.1 
21.1 


31.1 


10.1 
20.0 
30.0 
lay 10.0 


19.9 


29.9 
une 8.9 
18.9 
28.8 
uly 8.8 


18.8 
28.8 


lng. 7.7 


eb. 


.pr. 


17-7] 


27-7 


sept: 6.6 
16.6 
26.6 

Oct. 6.6 
16.5 


26.5 
Nov. 5.5 
15-5 
25-4 

5-4 

15.4 

25-3 

35-3 

ec, Tan é 
fean Place 


Dea, Dea 
Dys, Du S 
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71.5 
72.5 
73.2 7 
73-7 ; 
5174.0 ° 
74.1 
74.1 ° 
73.8 3 
73-5 ; 
oJ 
73 : 
72. 
72.0 : 
71.4 


+0.142 
46"'.74 


1.010 
38".244 
0.00 
+0.3 


—0.279 
61’’.26 


+0.01 
+0.6 


[Eph rs) 


1.038 
3°-433 
0.00 

+0.3 


6.01 
+0.6 





36 H. Cassiopeise. 
Mag. 5.3 


Right 
Ascensien. 


3-317 
55°-347 
+0.0§ 

+0.3 


Deciina- 
tion N. 





e e 


+72 26 


” 


+3.162 
50’’.86 

—0.17 

+0.6 


307 


vy Ceti. 
Mag. 5.0 


Right 
Ascension. 


26.79 
27.11 37 
27.42 7 
27.73 9 


28.01 78 
27 


28.28 
28.52 7 
28.73 77 
28.92 re 
29.07 °° 
29.20 
29.30 ° 
29.37 | 
29.41 4 
2 


°o 


29.41 


29-39 
29.34 
29.27 / 


1.004 


~— 


7 | 28.2 


Declina- 
tion N. 





+ 513 


30.4 
29.7 
29.1 
28.6 
28.1 


27.7 
27.4 
27.2 
27.2 
27.3 


27.6 


ON DH WD H CO WD W ham An 


28.9 
29-9 
31.1 


32.4 
34.0 
35- 
37-4 
39.2 18 


40.9 
42.6 7 
44.3 1! 
45.8 ° 
47.0 


48.1 
48.9 & 
49.5 f 
49.9 4 
50.0 ! 


49.9 
49.6 
49.2 
48.7 
48.1 


47-4 
46.8 
46.1 


+0.091 


24°.676 22''.74 


0.00 
+0.3 


—-0.01 
+0.6 
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Mean Solar 
Date. 


Jan. 0.3 
10.3 
20.2 
30.2 


9.2 


19.1 
. II 
II.1 
21.1 
31.0 


Feb. 


I0.O 
20.0 
30.0 
May 9.9 
19.9 


29.9 
June 8.8 
18.8 
28.8 
July 8.8 


18.7 
28.7 
Aug. 7.7 
17.7 
27.6 


Apr. 


! 


Sept. 6.6 | 


16.6 
26.5 

6.5 
16.5 


Oct. 


26.5 
Nov. 5.4 
15.4 
25.4 
Dec. 5.4 


15.3 

25-3 

35-3 
Sec 6, Tan 6 
Mean Place 
D’ya, Dea 
Dy é, Deo & 
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38 Cassiopeie. 
Mag. 6.0 


Right 
Ascension. 


Declina- 
tion N. 


+69 49 
64.0 
64.5 5 
64.5 


63.9 
62.7 17 


61.0 


58.9 aI 
56.5 * 
53-9 28 
51.17 


45.8 °° 
43.3 * 


21 
I.2 
4 18 


39-4 









[Eph 15) 





7 Piscium. 40 Cassiopeie. 
Mag. 3.7 Mag. 5.5 
Right | Decline | Right | Declina- 
Ascension. | tion N. | Ascension. tion N. 
h m and h m ad 
126 |+1454] 1 31 [+7236 
8 ” 3 2 
56.70 | 38.7 | 42.37 _ | 51-5 
56.59 - 38.2 ; 41.80 97 52.2 ’ 
56.47 37.6 41.20 52.3 
56.35 77 | 36.9 7 | 40.59 9 51.8 5 
56.23 - 36.1 g | 40-00 4 50.7 | 
56.12 | 35-3. 139-46 | | 49.1 
56.02 " 34.6 ; 38.99 ol 47.1 
55:95 4] 33-9 | 38.62 ©. | 44-7 06 
55-91 | 33-4 | 38.36 3 | 42-7 28 
55-91 | 33.0 | 38.23 5 | 39-3 33 
55-95 132-8 | 38.24 __ | 36.5 
36.04 9 | 32.9 *| 38.39 15] 33.7 2 
56.17 33.2 & 38.68 7 | 3h? 0 
56.34 7 33.8 9 39-10 © 28.9 3 
56.56 *" | 34.7 |? | 39.64 34 | 27-0 “ 
56.81 35.8 40.28 25.6 
57.10 x 37-3 3 41.01 , 24.6 ‘ 
57-41 * 38.7 17 41.80 5 24.1 © 
57-73 33 40.4 »3 42.63 a6 | 74-2 5 
58.06 33 42.2 19 43-49 3. 24.6 1b 
58.39 144-1 144.35, | 25-7 
58.71 3? | 46.1 9 45.19 °4 | 27.2 
59.02 ©. 48.0 3 45-99 - 29.1 24 
59-30 ©. | 49.8 17 46.74 6° | 31.5 27 
59-56 || 51-5 6] 47-43 «| 34-2 30 
59:79 | 53-1 __ | 48.04 _ | 37.2 
59-98 © | 54-6 13 | 48.57 2° | 40.4 2 
60.14 14 55.8 0 49.00 43.8 35 
60.28 to 56.8 9 49.33 3 47.3 36 
60.38 “6 | 57-7 6] 49-56 © | 50-9 35 
60.44 | 58.3 _] 49.68 | 54.4 
60.48 4 58.8 ® 49.69 5 57-7 “ 
60.49 2 | 59° | 49.60 20 60.9 29 
60.47 5 | SOF | 49-49 63.8 25 
oe y * ; a 3 a 
3 59-9 49.71 4 
28 °158.5 4148.23 | 70.0 7° 

58.0 2] 47.69 41 71.1 7 
1.035  +0.266 3.346 43.194 
55°-924 28/'.83 41°.838 26’'.78 
0.00 0.02 +0.03 —0.20 
+0.4 +0.4 +0.4 +0.4 


vw Andromed¢ 
Mag. 4.2 


pBicnt | Dect 


68.4 


65.1 
63-5 
61.8 
60.0 


58.3 


56.7 
55-2 
54-9 
53-b 
52.6 


52-4 
§2.6 
53-2 
54.1 
55-4 


§7.0 
58.9 
61.0 
63.3 
65.6 


68.1 
70.6 
73.1 
75-5 
i2 
3 77.8 
09-9 
1.9 
° | 83.6 | 
85.1 
86.3. 
87.1 
12 | 87.6. 
87.8 


1.325 +0.86g 
48.127 50''.7% 


+0.01 
+0.4 


: 


0.05 
+0.4 
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Date. 
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om =~ 
ARAN NNN 0 
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7%” Piscium. 
Mag. 5.6 


Right 
Ascension. 


h m 
I 32 


8 
36.22 
36.12 ° 
36.00 *” 
35.88 *7 


12 
35:76 | 


35-65 

35-55 im 
35.48 4 
35-44 | 
35-43, 


35:54 1, 
35.66 

35.83 7 
36.04 24 
36.28 

36.56 7° 
36.86 3° 
37.18 3? 


32 
-50 
37°5 33 


37-83 
38.15 37 
38.45 > 
38.74 °° 
39.00 . 
39-23 
39.43 
39:59 |, 
39-73 |) 
39.83 7 
39.90 
39-94 
39.96 
39-94 
39.90 
39-54 
39-7 
39.66 *° 
I.O021 
35°-397 


0.00 
+0.4 


oO 


4 
2 
2 
4 
6 
8 


Declina- 
tion N. 


32.0 


13 
33-3 
34-7 
36.3 3 
38.1 ‘9 
40.0 19 
41.9 
43.8 9 
47-4 
49.0 


14 
50.4 
51.7 °9 
52.8 
53.6 
54-2 


54-7 
54-9 
55.0 
54-9 
54-7 
54-4 
53-9 
53-4 
+0.207 
25 "42 
0.01 
+0.4 





qa Eridani. 
(Achernar.) 
Mag. 0.6 


Right 
Ascension. 


34-74 
34.42 3° 
34.09 33 
33-76 3 
33-45 2 


33.16 
32.91 7 
32.70 7* 
32.53 ./ 
32.43 " 


32-39 

32.42 3 
32.52 °° 
32.69 y 
32.93 *§ 


33-23 3 
33:59 4 
33-99 


Declina- 
tion S. 





| ° 
— 57 39 


77°5 
77-9 4 
777 
77.0 7 
75.8 18 
74.0 
71.8 6 
69.2 ” 
66.2 2 
63.0 

3 35 


59-5 
55-9 3 
52.3 3 
48.7 35 
2 
45.2 3 





~—1.580 
66'’.31 

+0.10 

+0.4 
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@ Cassiopeiz. 
Mag. 5.5 


Right 
Ascension. 


h m 


I 35 


67.91 
67.57 34 
67.17 4° 


2.626 


+0.03 
+0.4 





6 
57-4 


Declina- 
tion N. 





e U 


+67 36 


73.2 
73.8 ° 
73-9 ; 
73-4 i 
72.3 15 
70.8 

68.8 7° 
66.5 79 
64.0 5 
61.3 7 
58.6 

56.0 7° 
53.6 74 
51.5 2I 


44 17 
49.8 | 4 


48.4 
47.6 
47.2 4 


I 
47-3 ¢ 


65 | 47°9 a3 


49.0 
50.5" 
52.5 3 
54.8 


60.4 31 
66.8 33 
70.2 3 
73°5 34 


76.9 

80.1 3? 
83.1 3° 
85.8 77 


24 
2 
28 88 19 


90.1 
91.6 75 
92.6 *° 


+2.428 


61°.604 49'’.20 


0.15 
+0.4 
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Mean Solar 
Date. 
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Sec 6, Tan 6 | 
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Dy 6, Do 6 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


¥Y Piscium. 
Mag. 4.7 


Right 
Ascension. 


h m 
I 37 
Ss 
1.27 
1.16 7 
1.05 


0.93 
0.81 


0.70 
0.60 
0.53 ? 
0.48 5 
O. 

47 3 
0.50 7 
0.57 
0.68 * 
0.84 
1.04 


1.28 
1.55 
1.84 
2.15 


2.47 


2.79 
3.10 
3.40 
3.68 


3-94 


4.17 
4.37 
4.54 1! 
4.68 
4.78 


4.85 
4.89 
4.91 
4.90 
4.86 


4.80 
4.72 
4.63 
1.004 
0.378 


0.00 
+0.4 


4 
2 
I 
4 
6 
8 
9 


Declina- 
tion N. 





° , 


+ 5 3 


35.1 
34:5 
33-9 
33-3 
32.8 


32-3 
32.0 
31.8 
31.8 
32.0 


32.4 
33.1 
33-9 
35.1 
36.4 °9 


37-9 
39.6 
41.4 
43.3 
45-3 


47.2 
49.0 
50.8 
52-4 
53-8 


54-9 
55.8 ? 
56.5 : 
57-0 > 

oO 


Oy BDKRONDW UN AAA 


| 57-2 


57-2 > 
57-0 

56.7 3 
56.3 : 
55-8 @ 
§5-2 

54-6 ° 
53-9 

+0.089 
28’’.40 


0.01 
+0.4 


¢ Persei. 
Mag. 4.2 
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Ascension. 





h m 
I 3 
Ss 
20.19 
19.99 
19-77 9 
19.53 
19.30 


19.09 
18.90 rs 
18.75 io 
18.65 


18.61 4 
3 


18.64 
18.73 6 
18.89 
19.12 9 
19.41 
9-4 34 


19.75 
20.14 99 
20.56 #” 
21.00 
21.46 

4 45 


21.91 
22.36 45 
22.79 43 
23.19 7 
23.56 

3 ; 33 
23.09 
24.18 79 
24.42 74 
24.61 ts 
24.76 Io 
24.86 
24.91 
24.92 
24.89 9 
24.80 2 


24.68 6 
24.52 19 
24-33 
1.564 
19°.473 
+0.01 
+0.4 


—+ 


Declina- 
tion N. 


+1.203 
39°'.68 


—0.07 
+0.4 
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T Ceti. 
Mag. 3.6 


Right 
Ascension. 


hm 
I 40 


$ 
8.17 
8.05 *? 
7.92 8 


9-43 

9.75% 
10.05 ° 
10.33 
10.59 ° 


10.83 
20 
11.03 
11.19 ° 
11.32 *3 


Io 
II.42 
4? 6 


4 


11.48 
II.51 
11.51 
11.48 
11.42 


11.35 
11.25 °° 


I1.13° 


I AW O W 


2 


1.042 
7°.122 


0.00 
+0.4 


tion S. 


— 1622 
65.3 
66.1 
66.6 
66.8 
66.8 


66.5 
65.9 
65.0 ? 
63.8 - 
7 
58.8 79 
56.7 * 
54-4 5 
52.1 25 


A WdonNnnmn © 


3 
43-9 
45.0 ‘9 
45.9 
—0.294 
64''.87 
+90.02 
+0.4 





I 40 


$s 

55-08 

54-97 rt | 
54-86 | 55-9 
54-74 2 553 
54- 2 
54.50 

54.40 79 
54-32 
54.27 ° 
54.26 ; 
54.28 
54.35 / 
54-47 


55-06 |_| 578 
55-33 9° | 59-3 
55-62 79 | 61.0 
55-93 3 | 62.8 
6.26 . 
56.26 22 | 647 


56.58 66.6 
56.90 3? | 68.5 
57.20 20 70.2 
57-49 29 | 71.9 
57-75 20 | 73-4 


! 
57-99 74-7 
8.19 7° | 75.8 
38.36 17 fee 
el 
58.62 ™! 77. 


58.69 78.0 
58.74 51 78.1 
58.76 ~ ; 78.0 
58.75 | | 77-7 
58.72 “177.4 
58.67 76.9 | 
58.59 76.4. 
58.50 9 | 75.3. 
I.012 +0.154 
54°.186 49/’.10 





~] 
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—0.01 
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0.00 
+0.4 
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10.3 
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27.6 
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26.6 
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€ Sculptoris. 
Mag. 5.4 


Right 
Ascension. 


h m 


I 4! 


$s 
40.83 
40.70 *3 
40.55 °° 
40.40 te 
40.25 °° 
40.11 
39.99 * 
39.89 
39.82 / 
39.78 * 


39-79 


Declina- 
tion S. 





—25 28 
40.2 
41.0 
41.4 
41.5 
41.2 


40.7 
39-7 | 
38.4 8 
36.8 * 


19 
34-9 1 


8 
4 
I 
3 
5 


! 32.8 


39-84 >! 30.5 °% 


39-94 
40.08 *4 


19 
0.2 
40.27 23 


40.50 
40.76 2° 
41.06 3° 
41.37 3 
1.70 
41.70 33 


42.04 

42.37 % 
42.68 37 
42.98 3 
43.26 14 


43-50 

43.71 
43-89 %° 
44.02 *3 
44.12 "7 


44.19 
44.21 
44.20 * 
44.17 , 
.10 
“4 9 
44.01 
43.90" 
43-77 °° 
1.108 
39°.682 


—0.01 
+0.4 


27.9 
6 
25.3. 
22.6 7! 
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Mag. 3.9 
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h m °e ? 
—10 44 
8 oe 

74.6 
75-4 
75-9 
76.3 
76.5 


76.4 
76.1 
75°5 
74-7 
Ir 
73.6 14 
72-3 
70.8 *5 
69.0 8 
67.0 7° 
64.9 21 
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€ Cassiopeie. 
Mag. 3.4 


Declina- 
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° , 


+6315 


30.8 
31-5 
31.6 
31.2 
39-3, 
28.9 
27.1 ® 
24.9 
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26 


17-5 
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fi Arietis. t Pheenicis. v Ceti. 

Mag. 2.7 Mag. 4.4 Mag. 4.2 
Declina- Right Deck 
tion N i tion 
+20 23 — 2! 
46.8 82. 
46.4 5 83. 
45-9 » 84. 
45.2 7 84 
44-5 6 84 
84.¢ 
438 8 83 
41.9 2 ae 
ALI 
40.4 1 79.3 
39-9 77-4 
39.6 3 75-4 
39-5 | 73-4 
‘5S. 3 
39-7 7 ‘ 
40.2 ° va 
65. 
41.9 © 623 
43.1 7? 60.1 
44.6 °° 57.7 
6. 16 5 
49.2 |, 55- 
48.0 3 53-4 
S68 50d 
19 7 
53-5 18 49-7 
55-3 17 49.3 
57-9 5 49.2 
oi i 
61.3 °9 51.3 
62.5 "9 52.6 
63.4. 54-2 
64.1 7 55-9 
64.7 57.6 
65.1 4 59-4 
65.3 . 61.1 
65.4 3 62.6 
65.2 64.24 | 63-9 
Sec 6, Tan 6 ; . . 40.372 1.075 0.3% 
Mean Place . . . 34''.70 §9°-966 817'.17 
-0.02 0.01 +0.02 








+0.5 . +0.5 +0.3 +0.5 
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17-7 
27-7 


ept. 6.6 
16.6 
26.6 

kt. 6.5 


16.5 


_ 26.5 
\OV, 5.5 
15.4 
25.4 
Dec, 5.4 


15.4 

25.3 

35-3 
tcé, Tan 8 
lean Place 
Ya, Daa 
48, Ded 
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@ Hydri. 
Mag. 3.0 


Right 
Ascension. 


2.129 
5°.081 


—0.02 
+0.3 


Declina- 
tion S. 





— 61 58 
70.4 
71.0 6 
71.0 
70-5 
69.4 17 


67.7 

65.6 7" 
63.1 79 
60.2 79 


21.9 
22.6 7 
14 
24.0 
25.8 7 
28.1 73 
30.7 
33-6 31 


36.7 
39.7 * 
45:5 | 4 
47-9 
50.0 
5151 
52-5 
—1.879 
59°’.49 
+0.1I 
+0.5 


50 Cassiopeiz. 
Mag. 4.1 


Right 
Ascension. 


7-43 
8.10 a 
8.84 fo 
9.64 83 

10. 

47 84 


11.31 


12.15 4 
12.97 °? 


77 
13-74 72 
14.46 66 


15.12 
15.70 58 
16.20 °° 
16.61 i 
16.92 ot 


17.13 

17.23 °° 
17.22 7 
17.11 7 


22 
16.89 31 


16.58 
16.18 4 
15.69 49 


3-239 
8*.go1 


+0.04 
+0.3 


27 
6 53-0 


Declina- 
tion N. 





+72 0 
62.9 

63.9 10 
64.4 9 
64.2 3 
63.4 ; 


3 
62.1 1 
60.4 
58.2 i 
55:7. 


27 
50.3 
47-5 7 
44.9 
42.6 in 
40.5 |. 
38.8 
37-5 °° 
36.8 7 
36.5 ° 
36.7 7 
38.6 - 
40.2 
42.3 0) 
44-7 2 


+3.081 
38°'.42 

—0.18 

+0.5 


(Eph 15) 


y Andromede pr. 
Mag. 2.3 





Right 
Ascension. 
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Declina- 
tion 





+ 23 


52.8 
52-5 
52.1 
51-5 
15 

14 50.8 
49-9 
49.0 
© | 48.1 
47.2 
46.4 
45-7 
45-3 
45.0 


45.0 
9 | 45.2 
3 
46. 
° | 47-6 


52.0 
55-5 


59.2 
60.9 


67.8 
68.7 
69.4 
69.9 
79.3 
79.5 
79-5 
79.3 
1.087 +0.426 


+0.01 
+0.3 


—-0.02 
+0.5 


57-42 


SC ANKNnOWA NOVO OO ON AP W 


48.9 °3 
50.4 °> 


17 


62.6 ne 
64.1 

65.5 ‘4 
66.7 77 


» 0 


22°.676 39’’.78 
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A Trianguli. 55 Cassiopeiz. 6 Persei. &' Ceti. 
Mean Solar Mag. 3.1 Mag. 6.2 Mag. 5.4 . Mag. 4.5 
Date. 
° Right | Declina- | Right | Declina- | Right | Declina- | Right | Decia 
sion. | tion N. | Ascension. | tion N. [| Ascension. | tion N. || Ascension. | tion X 
h m ° , hm ° e h m e 
2 4 |+3435 2 7 |+5040] 2 8 j+ 8: 
8 vf 8 i 3 " 
Jan. 0.3 | 29.82 25.3 57.66 38.2 30.61 62.6, 
10.3 | 29.69 - 25.3 3 57.47 38.7 5 30.51 . 62.0 
20.3 | 29.55 |_| 25-0 5 57-25 | 38.8 30.40 | 61.4 
30.2] 29.39 | 24.5. 3 57.02 - 38.4 ; 30.28 - 60.8 
Feb. 9.2 | 29.22 17 23.7 5 56.77 3 37-7 {| 30-15 3 60.3 





56.54 36.5 | 30.02 59.8 
56.33 °, | 35-0 '> | 29.90 °° | 59.4 

33.3 77 | 29.80 *° | 59.1 
56.01 *) | 31.4 09 | 29.73 ; 58.9 
55:93 | | 29-3 529-69 5 | 589 


55-91 .| 27-3 [29-69 | 591 
55-97 | 25-4 191 29-73 *] 504 
56.09 "9 23.6 6 29.82 9 | 600 
56.28 96 | 22°° a 17 5 
56.54 20.8 9 30.12 61.9 


56.85 19.9 
57.21 2° | 19.3 
57.62 ** | 19.2 
58.06 4 | 19.5 : 
58.51 16 20.1 31.48 37 | 69.8 


Io 33 
8. 21.1 1.81 1.6 
30.43 . 22.5 14 32.13 s 73.4 
59.88 8 24.2 | 32-44 75.0 
60.31 to 26.2 °° | 32.73 79 | 76.6 
60.71 37 28.4 14 33.01 78.0 











AW HO 
ie 

= 

ht 

N 

ww & 
(o] 


61.08 30.8 33.26 79.3 
61.41 33 | 33.3 °3 | 33.49 73 | 80.3 
61.70 *9 35-9 ¢ | 33-69 © | 81. 
61.95 75 | 38.5 721 33.86 *7 | 81.7 


62.15 - AlL.I * 33-99 3 82.0 


62.30 43.7 34.10 82.2 





62.41 7 | 46.1 74] 34.18 2] 82.2 

62.46 5| 48.4 731 34.22 4] 82.0 

62.47 , 50.5 3 34.24 . 81.7 

62. 2. 2 81. 

. 43 9 5 : r5 34-23 4 

2.34 53- 34.19 80. 

62.21 8 55.0 *7 | 34.13 . 80.3 

62.04 "7 | 55.7 7134.05 ~| 79.7 

1.678 +1.221 I.0l1k = 0.14 

Mean Place 36°’.26 56°.608 17’'.60 29°.556 54’'.17 
Dya, Dea +0.03 -0.13 +0.02 0.07 0.00 —0.a1 
\ Dy, De 6 +0.3 +0.5 +0.3 +0.5 +0.3 +0.5 +0.3 +0.5 


{Eph 15] 





lean Solar 
Date. 


in. 0.3 
10.3 
20.3 
30.2 


9.2 


19.2 

1.2 
11.1 
21.1 
31.1 


eb. 


far. 


10.0 
20.0 
30.0 
lay 10.0 


19.9 


29.9 
ine 8.9 
18.9 
28.8 

8.8 


18.8 
28.7 
Ug. 7-7 
17-7 
27-7 


pt. 6.6 
16.6 
26.6 

6.6 
16.5 


pr. 


ly 


ct. 


26.5 
5-5 
15.4 
25-4 
. §.4 
15.4 
25.3 
35-3 
23, Tan & 
ban Place 


hye, Dea 
yb? DUS 


r 
OV’. 
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10.20 


10.45 
10.73 


25 
28 


11.04 2 
11.36 
3 34 


11.70 
12.04 


33 
12.37 32 


12.69 


fo] 
12.99 > 


13.26 


24 
13-50 | 


13.71 


13.88 * 


14.01 


14.09 
14.14 
14.16 
14.13 
14.07 


13-99 


13.88 7° 


13-74 - 


I 


7 


8 
2 
3 
6 
8 


4 


1.168 
9° 631 


-o.0O1 
+0.3 





+0.03 
+0.5 


33281°—191 520 


y Trianguli. 
Mag. 4.1 


Right 
Ascension. 


+0.01 
+0.3, 








Declina- 
tion N. 


em NO 


Co Aw 


49-4 
49.9 > 
50.1 


+0.661 
16''.74 


—0.04 
+0.5 


(Eph 1s) 


67 Ceti. 
Mag. 5.7 


Right 
Ascension. 





*t | 34.1 


Declina- 
tion S. 


36.2 


31.9 
29.8 


27.7 


25.8 
24.0 
22.5 19 
21.2 
20.2 


19.5 
19.2 
19.2 
19.4 
20.0 


20.8 

21.7 9 
22.8 
23-9 
25.1 


26.2 


27.2 *° 
28.2 °° 
0.119 

48''.36 


+0.01 
+0.5 
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¢ Eridani. 
Mag. 3.8 


Right 
Ascension. 


27.90 10 
28.06 °° 
22 
28.28 
28.56 78 
28.89 33 
29.25 3 
29.65 42 


30.07 
30.49 © 
30.91 7 
31.31 0 
1.70 
3t7 34 


32.04 

32.35 3 
32.61 7° 
32.81 7° 
32.96 * 


33-04 
33-07 3 
33-04 § 
32.96 £3 
32.83 3 
32.65 

32.44 21 
32.19 79 


1.621 


Declina- 
tion S. 





9° ‘ 


— 5153 


87.7 
88.7 *° 
89.2 5 


Dg 


54-5 

57-5 > 
60.4 79 
63.2 s 
65.7 in 
67.9: 
69.7 18 
71.1 *4 


—1.275 


28°.273 79’’.30 


-—0.02 
+0.3 


+0.07 
+0.5 
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t Casziopeiz. 
Mean Solar Mag. 4.6 
Date. ’ 
Right | Declina- Right 
Ascension. | tion S. Ascension. | tion \ 
h m °° h m 
— 321 2 22 |+67 | 
oe s er 
Jan. 0.3 42.1 4.22 39.3 
10.3 42.9 3.86 3° | 40.5 | 
20.3 43-5 3.45 7 | 40 
30.2 44.1 3.01 alt | 
Feb. 9.2 44.5 2.57 40.7 | 
19.2 44.7 2.13 39-7 
Mar. 1.2 44.7 1.72 4 38.2 | 
1.1 44.5 1.37 35 | 36.3 
21.1 44.1 1.08 79 | 34.1 ° 
31.1 43.5 0.89 79 31.7 | 
Apr. 10.0 42.7 0.80 29.1 
20.0 41.6 0.81 1 | 26.67 
30.0 40.3 0.94 73 | 24.17 
May 10.0 38.8 1.17 73 | 21.774 
19.9 37.2 1.51 34} 19.77 
43 y 
29.9 35-3 1.94 18.0 / 
June 8.9 33-4 2.45 27 | 16.6 
18.9 31.4 3.04 °9 15.7 
28.8 29.3 3.67 23 | 15.2 
July 8.8 27.3 4.34 , 15.2 
18.8 25.4 5.03 15.7 
28.7 23.6 5-72 9 | 16.6 
Aug. 7.7 22.0 6.41 ao 17.9 | 
17.7 20.7 7-07 © | 19-7 
27.7 19.6 7.69 no 21.8 j 
59 
Sept. 6.6 18.8 8.28 24.2 
16.6 18.3 8.81 53 | 26.87 
26.6 18.1 9.27 4° | 29.77 
Oct. 6.6 18.2 9.67 *° 32.8} 
16. 18.6 10.00 33 | 35. 
5 25 35-9 i 
26.5 19.1 10.25 39.1 
Nov. 5.5 19.9 10.42 77 | 42.3 
15.4 10.50 45.3 
25.4 31.4 9%} 10.50 ° 48.1" 
Dec. 5.4 34.1 10.41 9 | §0.8 | 
15.4 36.4 | 10.24 53-1 | 
25.3 38.2 10.00 74 | 55.0 
353 39.4 | 9.67 93 | 56.4 
Sec 6, Tan 6 —2.611 2.562 +2.338 
Mean Place 45''.34 2*.7or = 15°.85 
. +0.02 —0.04 +0.14 +0.04 0.13 | 
+0.3 +0.6 +0.3 +0.6 +0.3 +0.6 | 





(Eph 1s) 


ean Solar 
Date. 


n. 0.3 
10.3 
20.3 
30.2 

eb. 9g. 


19.2 

1.2 
11.1 
21.1 


31.1 


pr. 10.1 
20.0 
30.0 

lay 10.0 


19.9 


29.9 
me 8.9 
18.9 
28.8 
Hy 8.8 


18.8 
28.8 
Ug. 7-7 
17.7 
27-7 


ept. 6.6 
16.6 
26.6 

kt. 6.6 
16.5 


26.5 
lov. 5.5 
15.5 
25.4 
. 5.4 
15.4 
25.3 
35-3 
8, Tan d 
kan Place 


Yee, Dea 
46, Ded 


ar. 
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&? Ceti. 
Mag. 4.3 


Right 
Ascension. 


h m 
2 23 


8 
39-39 9 
39-30 J 
39:19 | 
39.06 7 
38.93 
38.80 
38.67 *3 
38.56 - 
38.48 6 
38.42 ; 
38.40 
38.43 ° 
38.50 7 
38.62 - 
38.78 20 
38.98 
39.22 _ 
39-49 0 
39-79 31 
40.10 32 
40.42 — 


40.74 


41.05 > 


41.35 3° 


. 29 
41.64 36 
41.90 
42.14 74 
42.35 °, 
42.53 © : 
42.68 a 
42.80 
42.89 
42.95 
42.99 
42.99 
42.96 
42.91 
42.83 

r.010 
38°.244 
0.00 
+0.3 


9 
6 
4 
° 
3 
5 
8 


Dectina- 


tion N 


+ 8 
§§.-2 
54.6 
54-0 
53-5 
53-0 


§2-5 
52.1 
51.8 
51.7 
51.7 


51.8 
§2.2 
52.8 
53-6 
54-7 


55-9 
57-3 
58.9 
60.6 
62.3 


64.1 
65.8 
67.5 
69.0 
79.3 


71.5 
72.5 
73-2 
73-7 
74.0 


74-1 
74.1 
73.8 
73-5 
73.1 
72.6 
72.0 
71.4 


e 


a 


= O mw Oo & mamma A 


nen! 
wm COA > 


+0.142 


48.74 


0.01 


+0.6 


6.93 


7.17 
7.38 
7-56 
7-70 
7.82 
7-90 
7-95 
7:97 
7-95 
7-91 
7.84 
7-75 


Co Ceti. 
Mag. 4.8 


ons e& NN MH 


1.038 
3°-433 
0.00 

+0.3 





41.9 
43-3 a 
44.4 
0.279 
61°'.26 


+0.01 
+0.6 


[Eph rs] 


86 H. Cassiopeiss. 
Mag. 5.3 


Right 
Ascension. 


3-317 
55°-347 
+0.05 

+0.3 


Declina- 
tion N. 





e e 


+72 26 
74-9 

76.3 "8 
77-1 3 
77-4 * 
0 9 
76.2 

74.8 74 
72.9 °9 
70.7 
68.2 96 


65.6 


? | 62.9 77 


60.2 77 
57.6 . 
55.3 23 


53-3 

51.7 16 
50.5 I2 
49.8 ? 
49.5 3 


2 
49.7 
50.4 / 
51.6 *? 


53.2 16 


19 
55-1 24 


+3.162 
50°’.86 


0.17 
+0.6 
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y Ceti. 
Mag. 5.0 


Right 
Ascension. 


h m 
2 31 


8 
25.87 
25.78 ? 
25.68 *° 
25-55 1° 
25-42 0° 
25.28 
25.15 °3 
25.04 °° 
24.95 ° 
24.89 3 


24.86 
24.88 
24.94 
25.05 - 
25.20 re 


25.39 
25.63 * 
25.89 2 
26.18 30 
26.48 3 


26.79 
27.11 3? 
27.42 i 
27-73 
28.01 7° 
27 


28.28 
28.52 74 
28.73 7" 
28.92 N 
29.07 °° 
29.20 

29.30 °° 
29.37 
29.41 
29.41 


29.39 
29.34 
29.27 


1.004 


2 


» oO a ~ 


ba a | 


Declina- 
tion N. 





e s 


+ 513 


ND 
ba | 
> 
oN AO WH OW WwW AOA A~ 


46.1 


+0.091 


249.676 22°7.74 


0.00 
+0.3 


-0.OI 
+0.6 
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ye Byari. y Arietis. € Hydri. 
Mean Sola Mag. 5.3 Mag. 5.4 Mag. 4.3 
ate, 
Right Declina- Right Declina- Decl 
Ascension. tion S. Ascension. | tion N. toa 
h m ° , e , e 
2 33 |-79 28 +21 35 — 68 
8 oe Td oe 
Jan. 0.3] 31.91 59.8 52.6 61.5 
10.3 130.75 77° 60.7 9 52.4 7 62.2 
20.3 ] 29.52 *73| 61.0 3 52.1 3 62.7 
30.2 | 28.26 ie 60.6 5 51.6 ; 62.7 
. 9. . . . 62.d 
Feb. 9.2 27.02 59-7 |. 51.1 ; 
19.2 | 25.81 58.2 50.4 60.8 
Mar. 1.2] 24.67 *'4| 56.2 7° 49.7 7 59. 
11.1 123.64 793] 53.8 74 48.9 8 56.9 
21.1 | 22.73 76 50.9 79 48.2 f 54.2 
31.0] 21.97 ¢ | 47-7 7 47.5 ¢ §1.2 


Apr. 10.1 | 21.37 44.3 


20.0] 20.94 43| 40.7 3° 46.5 4 44.4 
30.0}20.71 73] 37.0 oH 46.3 7 40.7 
May 10.0 | 20.68 3 33.2 3 46.3 ° 37.0 
19.9 | 20.84 35 29.5 46.5 ; 33.3 
29.9 |] 21.19 26.0 46.9 29.7 
June 8.9] 21.73 54) 22.7 33 47.6 7 26. 
18.9] 22.43 7°] 19.7 - 48.6 °° 23.1 
28.8 123.29 1174 .. 49.7 * 20.3 
July 8.8] 24.27 Be 14.9 51.0 rs 17.4 
18.8 [25.35 13.2 52.5 16.0 
28.8 | 26.49 °74| 12.1 7 54.0 79 14.6 
Aug. 7.7127.66*77| 11.6 5 55.6 2° 13.8 
17.7 128.83 7] 11.7 7 57.2 7° 13.6 
27.7 129.95 vod 12.4 ‘3 58.8 - 14.1 
Sept. 6.6 130.99 13.7 60.4 15.2 
16.6 | 31.92 93| 15.5 3 61.8 74 6 16.8 
26.6 132.70 78} 17.8 73 63.1 *3 4 18.9 
Oct. 6.633.30 ™| 20.5 77 64.3 7? ° 21.5 
16.5 | 33.69 23.6 2 65.3 5 ; 24.4 
26.5 | 33.88 26.8 66.2 6 27.5 
Nov. 5.5 133.84 4] 30.0 37 67.0 8 30.8 
15.5 133-57 77| 33.3 33 67.6 ° : 34.0 
25.4 133.10 3 36.3 7 68.0 ; 5 37.1 
Dec. 5.4] 32.42 8s 39.0 23 68.3 : 9 40.0 § 
15-4131.57_ | 41.3 68.5 42.5 
25.3 | 30.57 7°] 43.1 7° 68.5 ° 9 44.5 


68.4 ° 46. 
+0.396 1.000 0.001 2.744 -2.5% 
39°'.96 7°.461 75''.01 16°.634 51°'.66 


D’ya, Dua -0.09 +0.28 —0.02 0.00 0.00 0.04 +0.13 
Dy 6, Dw & +0.3 +0.6 +0.6 +0.3 +0.6 +0.3 +0.6 


-€6=—CUY Fépb rs] 








35-3 29.46 """ | 44.4 *9 


Sec 6, Tan 6 5-475 5.383 
Mean Place 26".416 49''.47 








fean Solar 
Date. 


‘an. 0.3 
10.3 
20.3 
39-3 

g.2 


19.2 

1.2 
11.1 
21.1 
31.1 


Apr. 10.1 


20.0 
30.0 
May 10.0 
20.0 


29.9 
June 8.9 
18.9 
28.8 
July 8.8 


18.8 
28.8 
Aug. 7.7 
17-7 
27.7 
Sept. 6.7 
16.6 
26.6 
Oct. 6.6 
16.5 


teb. 


Mar. 


26.5 
Nov. 5.5 
15-5 
25.4 
Dec. 5.4 


15.4 
25.4 
35-3 


Sec 6, Tan & 


Mean Place 


Da, Dea 
Dyé, Dod 
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0 Persei. y Ceti seg. 
Mag. 4.2 Mag. 3.7 
Right Declina- Right Declina- Right 
Ascension. tion N. § Ascension. | tion N. | Ascension. 
h m . e h m e s h m 
2 38 (+48 52] 2 38 |+ 252] 2 40 
s id 8 iz s 
24.55 | 30-8 154-91 | 48.4 || 5.90 
24.39 1° | 31-5 7 | 54.82 °| 47.7 7] 5.80 1° 
24.20 7131-9 TE5471 | 47-1 | 5.68 14 
23-98 1, (31-8 154-59 1/465 | 5-54 5. 
23-75 | 31-3 3154-45, / 46.0 71 5-39 5° 
23.51 30.5 54.31 45.6 5.24 
23.29 2) | 29-3 1) | 54-18 9 1 45.4 7] 5.09 : 
23-09 16 | 27-9 54.06 145-3 | 4-96 
22.93 26.2 3 53.96 7 45-4 | 4.85 3 
22.82 24.4 19 53.89 3 45.6 5 4.77 4 
22.77 22.5 53-86 46.1 4.73 
22.78 3 20.7 - 53.87 ‘ 46.7 o 4.73 ; 
22.86 ; 18.9 161 92°93 46 47.6 G 4.77 
23.00 “ 17.3 1, | 54-03 48.7 ©" | 4.86 " 
23.21 | 16.0 31 54.17 *| 50.0 - 4.99 © 
23.48 15.0 54.36 51.4 5.16 
23.81 * 14.3 J 54.58 - 53.1 y 5.38 - 
24.18 13-9 | 54.83 5 54.8 3 §-63 ; 
24.58 3 14.0 2 | 55-11 2 56.6 "3 5.90 0 
25-01 4A 14.3 7 55-41 31 "4 3 n° 31 
25.45 15.0 55.72 2 51 
25.90 ae 16.1 "3 56.04 xt 61.9 a 6.82 st 
26.35 77 | 17-4 6 | 56-35 5) | 63-5 7-137. 
26.79 4 | 19.0 * | 56.65 3° | 64.9 41 7.44 3 
27.20 0 20:9 3 56.94 79 | 66.1 - 7.73 i 
27.59 22.9 57.21 67.1 7.99 
27.95 * 25.1 23 57-45 “4 67.8 f 8.24 5 
28.27 93 | 27°4 57.67 : 68.3 ° 8.46 : 
28.55 0 29.8 oa 57.86 i 68.5 7 | 8.65 te 
28.79 20 | 32°2 23 58.02 14 68.5 3 8.80 13 
28.99 34.5 58.16 68.2 8.93 
29.14 s 36.8 3 58.26 *° | 67.8 ; 9.02. ° 
29.25 39.0 58.34 67.2 54 9:09 
29.30 °| 41.0") | 58.38 4 | 66.6 3 | ot2 3 
29.31 | 42.8 © | 58.39 : 65.8 3 | ot2 3 
29.27 9 44.4 3 58.37 1 65.0 31 9:29 
29.18 a | 45-7 §8.33 64.2 9.03 
29.05 “3 | 46.6 9] 58.26 7| 63.5 71 8.94 9 
1.520 +1.145 1.00r +0.050 1.032 
23°.193 11°'.05 53°-664 41.43 4°.561 
+0.02  -—0.06 0.00 0.00 0.00 
+0.3 +0.6 +0.3 +0.6 +0.3 





(Eph 15) 


7% Ceti. 
Mag. 4.4 


Deciina- 
tion S. 


—I1412 
63.3 ' 
64.4 
65.2 
65.8 
66.1 


66.1 
65.9 
65.4 


OW A wr 


wm 


40.7 

38.9 
37-45 
36.2 3 
35-4 
34-9 | 
34.8 
35.1 3 
35-8 7 
36.8 - 


38.0 
39.4 1 
41.0. 
42.6 6 
44.2 - 
45-7 
47.1" 
48.3 
0.253 
65.18 
+0.01 
+0.6 
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Ceti. 


Mag. 


Right 
Ascension. 


h m 

2 40 

8 
21.91 
21.82 
21.72 *° 
21.60 v4 
21.46 

4 14 
21.32 
21.19 %3 


12 
21.07 
20.97 *° 


20.90 f 
20.87 


20.88 * 


20.94 
21.04 - 
21.19 19 
21.38 
21.61 e 
21.87 
22.16 0 
22.46 32 


22.78 

23.10 3? 
23.42 37 
23.73 , 
24.02 °° 


24.29 
24-54 °° 
24.77 °° 
24.97 
25.14 04 
25.28 
25.39 * 
25.47 
25.52 
25.54 


25-53 4 
25.49 
25.42 7 


1.015 


et Nt OO mm 


0.00 
+0.3 


4-4 





Declina- 
tion N. 





+ 945 


30.6 
30.0 
29.5 
29.0 
28.5 


28.0 
27.6 
27.2 
27.0 
26.9 


Hm dh eh AMA A 


27.0 
27.2 ? 
27.7 9 
28.4 ; 
29.3 9 
30.4 
31.7 
33.1 
34.6 
36.3 
38.0 
39.6 
41.2 
42.7 15 
44.0 


45.2 
46.2 
47.0 
47-5 
47-9 
“ 
48.0 
48.0 
47-9 
47.6 
47.2 


46.8 
46.3 
45-7 


mm & i 00 O 


nvm > bh Ww HF O 


+0.172 


20°.674 21''.47 


-0.01 
+0.€ 
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Mean Solar 
Date. 
_ jan. 0.3 
10.3 
20.3 
30.3 
Feb. 9.2 
19.2 
Mar. 1.2 
Il.1 
21.1 
31.1 
Apr. 10.1 
20.0 
30.0 
May 10.0 
20.0 
29.9 
June 8.9 
18.9 
28.8 
July 8.8 
18.8 
| 28.8 
Aug. 7.7 
17.7 
27-7 
Sept. 6.7 
16.6 
26.6 
Oct. 6.6 
16.5 
/ 
26.5 
Nov. 5.5 
15-5 
25-4 
Dec. 5.4 
15.4 
25.4 
35-3 
Sec 6, Tan 6 
Mean Place 
D’ya, Dua 
D,6, Du 


Ai, 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


7) Persei. 
Mag. 3.9 


Right 
Ascension. 


m 


4 


tw oo 


Ss 
30.76 
30.57 
30.33 
30.07 7° 
29.78 79 

29 


29.49 
29.22 i 
28.97 i 
28.77 / 
28.62 ° 


28.54 


28.53 * 
28.60 7 


28.75 *S 
28.98 73 
29 


29.27 
29.63 3° 
30.04 4 

30.49 3 
30.97 © 


31.47 
31.98 57 
32.49 > 
32.98 3 
.46 
33.46 4 


33-90 
34.32 7 
34.69 37 
35.02 + 
35-30 2 
35-53 
35-71 °° 
35-84 *3 
35-90 ° 
35-91 6 
35-85 
35-74 © 
35.58 


1.768 
29°.228 


19 


+0.03 
+0.3 





24 


Declina- 
tion N, 





+55 32 


57-9 
58.9 * 
59-5 
59.6 * 
59-3 3 


58.5 

57-3 0 
55.8 5 
54.0 © 
52.0 1 


49.9 
47.8 2I 
45-7 - 
43.8 ° 
42.2 14 
40.8 
39.7 * 
39.0 
38.7 
38.8 


39.2 

40.1 

41.3 7 
42.8 
44.6 20 
46.6 

48.9 *3 
51.3 -4 
53.8 75 
56.4 2° 


27 
59.1 
61.7 76 
64.2 79 
66.5 i 
68.7 19 
70.6 
72.2 - 
73-5 °° 
+1.458 

36°’.93 
—0.07 
+0.7 


I 


dm mw ~) 


41 Arietis. 
Mag. 3.7 


Right 
Ascension. 


61.44 39 
61.78 34 
62.10 3? 
3° 
62.40 
62.68 78 
62.93 79 
63.15 o 
63.35 16 
63.51 
63.64 
63.74 °° 
63.80 ° 
63.82 
63.82 
63.78 M 
63.70 
I.XraI 
58°. 582 
+0.0I 
+0.3 


8 
8.2 
4 4 


?5 | 46.0 


Declina- 
tion N. 





e s 


+26 54 
53-4 
53-4 
53.2 
52.8 


52-3 


51.7 
50.9 
50.0 
49.1 


47-3 
46.6 
46.0 
45-7 
45-5 


45.6 


we WdwWaAnN 0©O OOO ODO AN & WN O 


46.6 


47-5 
48.6 * 


49.8 
51.2 
52.7 
54.2 79 
55.8 16 


57-4 
58.9 
60.4 
61.8 
63.1 
64.3 
65.3 
66.2 
66.9 
67.5 
68.0 


68.3 
68.4 


+0.508 
39°°.24 
0.03 
+0.7 
(Eph 15] 


ae OA ed 


B Fornacis. 
Mag. 4.5 


Right 
Ascension. 


“hm 


2 45 


8 
33-55 
33-41 0 
33-25 
33-07 4 
32.87 o 


32.68 

32.49 °° 
32.32 7/ 
32.17 79 
32.06 - 


31.98 
31.95 ° 
31.96 
32.03 2 
32.15 


32.32 
32.53 
32.78 °° 
33.06 3 
33-37 33 


33-70 
34.03 33 
34.37 34 
34.70 io 
35.02 70 
35-32 
35-59 2! 
35.83 74 
36.03 7° 
36.20 17 
13 


36.33 
36.42 
360.47 
36.48 
36.45 
36.39 
36.30 9 
36.17 7 


1.189 
31°.992 
—0.01 

+0.3 


9 
5 
I 
3 
6 


Declina- 
tion S. 





28.7 


30 

25.7 

22.8 79 
28 


17.5 i 
15.3 
13.5 5 
12.1 


11.2 9 
10.8 4 
I 


10.9 
11.5 ° 
12.5 °° 
14.0 . 
15.8 2 
18.0 23 
20.3 
22.7 74 
25.2 - 
27.5 °° 
29.7 
31.6 6 
33.2 
—0.643 
44''.04 
+0.03 
+0.7 





O Arietis. 
Mag. 5.5 





Right Deck 
Ascension. | tico 


h mm , 
2 46 !41: 


$s 
49.08, | 67. 
49.00 | 66.; 
48.89 *" | 66. 
48.76 *3 | 65: 
48.62 a 65. 


48.48 | 64: 
48.34 ** | 64.: 
48.21 *3 | 63. 
48.10 77 | 63.. 
48.03 ; 62. 


48.00 62.; 
48.00 ° | 62. 
48.05 > | 62. 
48.15 *° | 63.: 
48.30 . 63.4 


48.49 

48.72 73 
48.98 26 
49.27 a 
49.58 32 


49.90 
50.23 2 
50.55 3° | 
50.87 <0 | 
51.17 3° 


51.45 
51.71 
51-94 -~ 
§2.15 "8 
$2.33 ° 
15 | 
52.48 
52.60 * 
52.69 
52-75 
52.78 


52-77 
52-73 
§2.67 


1.034 + 
47°.812 56'% 


0.00 
+0.3 





oe) 


Oo 


=a A 
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7? Eridani. T Persel. 7 Eridani. € Arietis (mean). 
ean Solar Mag. 4.8 Mag. 4.1 Mag. 4.0 Mag. 4.6 
Date. —— —_ 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion S. ion. | tion N. Ascension. tion S. Ascension. | tion N. 
h m of hm of h m °- ¢ h m 7 4 
2 47 |—21 20] 2 48 |+5224] 2 52 |— 913] 2 54 |+2I O 
s oe 8 of 8 wn 8 eu 
mm. O.3 [ 12.32 73.4 14.85 76.0 17.83 65.4 22.20 16.1 
10.3 | 12.21 7 | 74.6 ?7 114.68 77 | 76.9 9117.74 9 | 66.4 7] 22.12 Bl 15.9 ? 
20.3 | 12.08 3] 75.5 9} 14.47 77 | 77.4 5117.63 7 | 67.3 22.01 ** 115.7 ? 
30.3 | 11.93 ° 76.1 ; | 14-23 “ 77.5 ; 17.50 67.9 ; 21.88 rs 15.3 : 
eb. 9.2 | 11.77 17 76.4 | 13-97 36 | 77:2 3 17.36 15 68.3 34 22-73 15 14.8 5 
19.2 | 11.60 76.3 13.71 76.4 17.21 68.5 21.58 14.2 
lar. 1.21 11.44 7°] 75.9 3 | 13-46 75} 75.3 117.06 75 | 68.4 *] 21.43 113.5 7 
rr.2 | 11.30 *4 | 75.1 13.23 73 | 73.9 7} 16.93 73 | 68.1 3] 21.29 ™4/12.9 © 
21.1 | 11.17 ‘ 74.0 7 13.04 " 72.2 "9 16.82 "9 67.6 ; 21.18 ** | 12.2 ; 
31.1 § 11.08 6 72.6 16 | 12°98 3 70.3 19 16.73 66.7 tof 222° 11.6 5 
pr. 10.1 | 11.02 71.0 12.83 68.4 16.68 65.7 21.05 II.1 
20.01 11.00 7| 69.0 7°] 12.82 * | 66.4 7°] 16.67 * | 64.4 i 21.05 °l10.7 4 
30.0 | 11.03 3 | 66.8 774:12.88 ° | 64.5 i 16.70 ; 62.8} 21.10 5] 10.5 ? 
fay 10.0} 11.10 7 | 64.4 ae 13.02 “ 62.7 ts 16.78 | 61.1 ‘9 21.20 4 10.5 
20.0 J 11.22 61.9 36 13.23 27 61.2 13 16.90 17 59-2 | | 21-34 19 10.7 4 
29.91 11.39 | 59.3 113-50 159.9 [17.07 __| 57.1 21.53 | r4.1 
une 8.9 | 11.60 7" | 56.7 7°} 13.83 33 | 58.9 " 17.28 27 | 55.0 77 | 21.76 73} 11.7 © 
18.9 § 11.84 74} 54.0 77 | 14.22 39 | 58.3 ° 9.17.52 5 52.8 271 22.03 77; 12.5 8 
28.9 | 12.11 0 51.5 5 14.64 ic 58.1 ; 17.78 39 50.6 - 22.33 st 13.6 - 
‘uly 8.8 9 12.41 49.2 599 0 “ 5 7 31 “s - 22.64 33 14.8 13 
18.8 } 12.72 47.1 15.5 58. 18.3 46.5 22.97 16.1 
28.8 | 13.04 37 | 45.2 79] 16.04 4 | 59.6 2118.69 37 | 44.7 | 23.31 34| 17.5 14 
Aug. 7.7 1 13-35 >" | 43.7 "91 16.52 , | 00:8 12 I 19.00 37 | 43.2 75 | 28.64 33 | 19.0 75 
17.7 | 13.66 “0 42.6 " 16.98 is 62.3 : 19.30 0 41.9 8 23.97 . 20.5 0 
27.7 | 13-96 3/40°9 5 17.43 p 64.0 30 19-59 2, 40.9 24.28 30 21.9 14 
Sept. 6.7 | 14.24 41.7 17.85 66.0 19.86 40.3 24.58 23.3 
16.6 1 14.49 7° | 41.9 ‘ 18.24 + 68.2 27 | 20.12 7°| 40.1 7124.85 27 | 24.6 33 
26.6 ¥ 14.72 75 | 42.5 18.60 3° | 70.5 75 | 20.34 77 | 40.2 7} 25.10 75 | 25.8 7? 
Oct. 6.6 ] 14.92 * 43.5 3 18.91 7 72.9 0 20.54 7 40.6 , 25.32 * 26.9 "9 
16.5 } 15.08 13 44.8 6 19.18 33 75.3 25 20.71 4 41.30] 25-52 16 27.8 3 
26.5 | 15.21 46.4 19.41 77.8 20.85  _-| 42.3 25.68 28.6 
Nov. 5.5115-31 7°] 48.2 78] 19.58 27 | 80.2 74] 20.96 - 43.5 1? | 25.82 74] 29.2 © 
15.5 115.38 7| 50.1 9} 19.71 *3 | 82.6 4] 21.04 © | 44.8 (3 ] 25.92 | 29.7 5 
25.4115.41 3] 52.1 7°} 19.78 7| 84.877} 21.09 5| 46.2 4] 25.99 7| 30.1 4 
Dec. 15.40 "| 54.1 7°} 19.80 7 | 86.8 7°} 21.10 * | 47.6 4] 26.02 3] 30.4 3 
5-4] 15-40 7 | 54.1 72] 19.80 7 | 86.8 3) 21.10 || 47.6 1} 26.02 2) 30.4 
15-4 ] 15-36 5 | 55-9 19.76 88.6 re | 22-99 49.0 | 26.03 30.5 
25.4115. , 19.67 9} g0.1 >] 21.04 5] 50.3 73] 26.00 3] 30.5 ° 
14 II 7 11 7 ) 
35-3115. 19.53 4] 91.2 **} 20.97 7| 51.4 7" 1 25.93 7 | 30.5 
1.074 ~-0.391 1.640  +1.299 1.013 0.163 1.071 +0.384 
73°’.46 13°.337. 55’’.69 16°.469 68/’.95 20°.884 3''.66 
-0.01 +0.02 +0.02 —0.06 0.00 +0.01 +0.01 —0.02 
+0.3 +0.7 +0.3 +0.7 +0.3 +0.7 +0.3 +0.7 
(Eph rs) 


» § 
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Mean Solar 
Date. 


Jan. 0.3 
10.3 
20.3 
30-3 

9.2 


19.2 

1.2 
11.2 
21.1 
31.1 


Feb. 


Mar. 


Apr. 10.1 
20.0 
30.0 
May 10.0 


20.0 


29.9 
June 8.9 
18.9 
28.9 
July 8.8 


18.8 
28.8 
Aug. 7.7 
17.7 
27-7 


Sept. 6.7 
16.6 


26.6 
6.6 
16.6 


26.5 
5-5 
19-5 
25-4 
5-4 
15.4 
25-4 
35-3 
Sec 6, Tan 6 
Mean Place 
Dy a, Dea 
Dy é, De * 


P| 


Oct. 


Nov. 


Dec. 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


47 H. Cephei. 
Mag. 5.7 


Right 
Ascension. 


h m 
2 54 |+79 5 


8 
47.60 
46.85 He 
45.97 
45.00 97 
43.98 


42.96 
41.99 
41.10 
40.35 75 


60 
39-75 40 


39-35 

39.16 *9 
39.19 2 
39.43 7 
39.89 4 


66 
40.55 
41.39 4 
42.39 
43.51 123 
44.74 03 


46.04 

47-37 38 
48.72 135 
50.06 *34 
51.36 13° 


124 
52.60 
53-76 116 


54.81 ‘oe 
55-73 %% 


56.51 63 


57-14 
57.60 46 
57.87 7? 
57.94 / 


I! 
57-83 


97-52 
57-03 
56.36 


97 
89 


49 
67 


5.283 
43°.904 
+0.09 

*9.3 


Declina- 
tion N. 


e , 


27.4 
29.2 78 
30.6 *4 
31.3! 
I. 

31.4 5 
39.9 
29.9 © 
28.37 
26.3 7° 


24 
23.9 
21.2 


9.4 
12.1 0 
15.0 
18.2 3? 
33 
21.5 
25.0 39 
28.4 34 
31.7% 
34.9 
37.8 
oa 
42.6 
+5.188 
3°°-53 
—0.25 
+0.7 


6 Eridant. 


Right 
Ascension. 


h m 


255 


$s 
4.15 
3-98 
3.78 
3-57 
3-34 


3.11 
2.88 
2.67 


2.49 
2.34 


2.23 
2.17 
2.17 
2.21 
2.31 


2.47 
2.67 


2.92 
3.21 
3-53 


3.87 
4.23 
4-59 
4-94 
5-29 
5.61 
5-90 
6.17 


6.39 
6.58 


6.72 
6.82 
6.87 
6.87 
6.84 


6.76 
6.64 
6.49 


17 
20 
aI 
23 
23 
23 
a1 
18 
15 
II 


1.318 
2°.4Ir 


0.02 


+0.3 


Mag. 3.4 


Declina- 
tion S. 





14.7 
17.3 
20.1 

22.9 " 
25-57 


27-9 
30.0 7? 
31.8 78 


0.858 
41''.34 


+0.04 
+0.7 


28 


{Eph 15) 


a Ceti. 
Mag. 2.8 


Right 
Ascension. 


h m 


Declina- 
tion N. 


e é 


2 57 |+ 345 


$s 
51.39 
51.31 8 


51.21 °° 


51.09 


O. 
4 59-95 1, 


50.81 

50.67 *4 
50.54 °° 
50.43 *, 
$0.35 


50.30 

50.29 * 
50.33 § 
50.41 
50.54 13 
50.71 

59.92 7* 
51.16 74 
51.43 27 


29 
51.72 31 


52.03 
52.34 3° 
52.65 3° 
52.96 9 
§3-2§ 28 


53-53 
53-79 

23 
54.02 


54-23 
18 
54-4! 15 


54.56 
54.68 *? 
54-78 © 
54.84 
54.87 3 


°o 
54-87 3 
54.34 
54.78 


1.002 
50°.056 


26 


0.00 
+0.3 


32.3 
31.6 
39.9 
30-4 
29.9 


29.5 
29.2 
29.1 
29.1 
29.3 


29.7 
309.3 
31.1 
32.0 


33.2 


34.6 

36.1 8 
37-7 17 
39-4 18 
41.2. 


no On && BO OO HW aummn~s 


ee 
> 


16 
16 
14 


44.6 
46.2 
47.6 

II 
48.7 10 


49-7 
50.4 
59.9 
51.1 
51.1 


50.9 
50.4 
49.8 
49.2 
48.4 


47.6 
46.9 
46.1 


CO COA Aw wn OB WM *I 


oo = 


+0.066 
24”'.85 


0.00 
+0.7 


yY Perse. 
Mag. 3.1 


Right 
Ascension. 


h mm 

2 58 

s 
39-53 
39-36 *4 
39-15 7" 
38.91 x6 
38.65 |. 


38.38 

38.11 77 
37-87 °4 
37.67 - 
37-52 *5 


37-42 | 
37-40 © 
37-45 > 


37-57 
37-76 °° 
38.02 
38.35 33 
38.73 3 
39.15 © 


60 45 
39 47 


40.07 
40.56 49 
41.05 49 
41.52 #7 
41.98 4° 
44 


42.42 
42.83 * 
43.20 37 
43.54 3 
43.83 79 

24 


44.07 
44.27 7° 
44.41 "4 
44.50 
44.54 


3 
44.51 
44-43 | 
44.30 73 


1.669 


37°.879 28". 


+0.02 
+0.3 


4 | 58. 



























32 
31 
31 
30% 
30 


31. 
31. 
32. 
34- 
35: 


37] 
39. 
42. 
44 
46.9 


49.4 
5I. 
53: 
56. 


. 
. 


60.1 
6I. 
62.9 


+13 


0.04 
+0.7 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
p Persei pt Horologii. 6 Hyari. 
tean Solar Var. 3.4-4.2 Mag. 5.2 Mag. 5.5 
Date. 
Declina- Right Declina- Right Declina- Right Declina- 
ion S. i ion N. tion S. | Ascension. | tion S. 
h m and h m 7 h m ° ¢ 
259 |+3830] 3 1 |-60 3] 3 2 |—7213 
8 ” 8 oe 8 vo 8 oo 
an. 0.3] 40.16 85.4 44.89 58.7 38.84 68.1 7.88 72.1 
10.3 | 40.05 7" | 86.8 ™] 44.78 ™ | 59.2 51 38.51 33 | 69.6 75] 7.25 3 | 73.5 74 
I 10 14 2 37 10 68 8 
20.3 | 39-91 87.8 44.64 16 | 294 6 38.14 70.6 6.57 1 | 743 
_ 30.3 | 39.76 ; 88.5 ; 44.48 1° | 59-4 0137-7542 | 71.0 2] 5.86 r 74.6 3 
Seb. 9.2] 39-59 |. | 88.8 ~ | 44.29 19 | 99° 6 | 37-34 4, [79 | S13 174-2 | 
19.2 | 39.41 88.8 44.10 58.4 36.93 70.2 4.40 73.3 
Mar. 1.2] 39.24 - 88.4 4143.91 | 57.5 91 36.54 29 | 68.9 31 3.70 ye 71.9 *4 
11.2} 39.08 7 | 87.6 9143.74 *7 | 56.4 77 | 36.17 37 | 67.2 77 | 3.05 ° | 69.9 7° 
21.1 | 38.94 “4 86.4 - 43.59 5 55.2 - 35.84 65.0 - 2.46 ” 67.5 3 
31-1 | 38.83 | | 85.0 2 | 43-48 | 53-9 14 | 95°55 op 62.4 301 1°94 4a 64.7 32 
Apr. 10.1 | 38.76 83.2 43-42 52.5 35-33 59.4 1.52 61.5 
20.0 | 38.73 3 | 81.2 7° 4 43.41 * | 51.2 3] 35.17 . 56.2 379 1.21 37 | 58.1 7 
30.0] 38.74 © | 78.9 731 43.46 >| 49.9 13] 35.09 "| 52.7 33] 1.01 “2 | 54-5 3 
May 10.0] 38.80 — 76.4 ° 43.56 6 | 48.9 i” 35.08 , 49.1 "6 0.93 | | 50-9 i 
20.0 | 38.91 15 73.8 27 43-72 | 48.0 | 35°15 1 45-5 36 0.97 4 47.2 37 
29-9] 39.06 | 71.1 143.94 | 47-4 135-30 | 41.9 1.14 43-5 
June 8.9] 39.26 7° | 68.4 77 | 44.20 26 | ao 31 35.53 73 | 38.4 35] 1.42 78 | 40.0 35 
2 1 | I 40 32 
18.9 | 39.49 73 | 65.7 ; 44.51 3° | 47.0 *] 35.82 79 | 35.1 33] 1.82 36.8 
28.9 | 39.76 a9 63.1 a4 44.85 47.3 : 36.17 35 | 32.1 7 2.31 33.8 % 
July 8.8] 40.05 60.7 aa | 49°22 38 47.8 3 36.57 45 29.4 2.89 és 31.20 
18.8 ] 40.36 58.5 45.60 48.6 37.02 27.2 3.54 29.2 
28.8 | 40.67 3" | 56.6 79 | 45.99 39 | 49.6 7° 37.49 47 | 25.5 271 4.23 © | 27.6 7° 
Aug. 7.7 | 40.99 3? | 55.1 75 | 46.38 39 | 50.9 73 | 37.98 49 | 24.3 - 4.96 43 | 26.6 *° 
17.7 | 41.31 0 54.0 y 46.76 - 52.3 - 38.46 4 23.7 2} 5-70 , 26.2 4 
sep 27.7 41.61 © 53-3 2 | 47-12 35 53-9 ¥6 38.94 45 23-7 7 6.42 69 26.4 9 
t. 6.71 41.90 53.1 7.11 27.3 
16.6 | 42.16 7°| 53.3 ? 7.74 °3 | 28.7 14 
26.6 | 42.40 74] 54.0 / 8.29 °8 30.7 7° 
Oct. 6.6] 42.61 3 55-1 - 8.75 xs 33.2 3 
16.6 ] 42.79 14 56.5 17 9.10 3 36.0 31 
26.5 | 42.93 58.2 9.33 39.1 
Nov. 5.5} 43.04 ** | 60.2 7° 9.43 *° | 42.4 3 
15.5143.11 7 | 62.3 77 9.40 ** 45.8 34 
25-41 43-15 4} 64.5 ™ 9.24 °° | 49.0 0 
Dec. 5.41 43-15 ; 66.6 ** 8.95 52.0 2 
15.4 | 43.12 68.6 8.55 54-7 
25.4143.05 7| 70.4 % 8.06 49 | 57.0 % 
35-3 | 42-96 9171.9 *9 7.47 %9 | 58.8 ° 
Sec 8, Tan 6 1.094 0.444 . 3-277 3-120 
Mean Place 38°.655 85''.18 . 4.123 63’'.81 
D’ya, Dua -0.01 +0.02 +0.01 0.04 0.03 +0.08 —0.06 +0.15 
Dy$, Do 5 +0.3 +0.7 +0.3 +0.7 +0.3 +0.7 +0.3 +0.7 


[Eph 1s] 


304 


Mean Solar 
Date. 


Jan. 0.3 
10.3 


20.3 
30.2 


9.2 


19.2 

I.I 
II.I 
21.1 


31.1 


Feb. 


Mar. 


Apr. 


May 


Nov. 


Dec. 


Sec &, Tan 6 
Mean Place 
D’ya, Dea 
Du é. Du. & 





APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


fi Trianguli. 
Mag. 3.1 


Declina- 
tion N. 





+ 34 35 
25-3 


25.3 ° 
25.0 
24.5 > 
23-7 10 
22.7 


21.5 
20.2 * 


2 


42.2 
42.7 9 
42.9 ° 


+0.690 
8'’.76 


0.04 
+0.5 


55 Cassiopeie. 
Mag. 6.2 


Right 
Ascension. 


m 
7 


2.471 
47°.612 


+0.03 
+0.3 


Declina- 
tion N. 





e e 


+66 7 


or 


© 42.260 

36’'.26 
0.13 
+0.5 

(Eph rs] 


6 Persei. 
Mag. 5.4 . 


Right 
Ascension. 


61.08 

61.41 33 
61.70 79 
61.95 > 
62.15 15 


62.30 
62.41 
62.46 3 
62.47 7 
62.43 5 


62.34 
62.21 


62.04 77 


II 


13 


1.578 
56°.608 


+0.02 
+0.3 


Declina- 
tion N. 





+ 50 40 
38.2 


38.8 * 
38.4 , 
37-7 | 


36.5 

35.0 i 
33-3 7 
3t4 
29.3 20 


27.3 

25.4 °9 
23.6 78 
22.0 % 
20.8 7? 


+1.221 
17’’.60 


0.07 
+0.5 


30.61 

30.51 7° 
30.40 2? 
30.28 3 
30.15 3 
30.02 

29.90 7? 
29.80 *° 
29.73 ! 
29.69 ‘ 


29.69 4 
29.73 

29.82 2 
29.95 “3 


O.1T2 
x 22 


30.34 
30.59 *5 
30.87 28 
31.17 sr 
1.48 
3 : 33 
31.81 
32.13 37 
32.44 2 
32.73 79 


33.01 35 


33-26 
33-49 °3 
33-69 
33.86 ty 
33-99 °° 


34-10 
34.18 
34.22 
34-24 
34-23 


34-19 
34.13 
34.05 


Y.O1r 





00 


on &» HW bh 





+0. 14 

29°.556 547.17 
0.00 

+0.3 


-0.0!1 
+0.5 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
bt Fornacis. y Trianguli. 67 Ceti. ¢ Eridani. 
ean Solar Mag. 5.2 Mag. 4.1 Mag. 5.7 Mag. 3.8 
an Soler fo ee 
. Right ) Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion S. Ascension. | tion N. Ascension. tion S. Ascension. | tion S. 
m | oe , ° é h m 9 ‘ 
2 12 1+33 27 — 648] 2 13 |-—51 53 
s oe on $s zd 
16.41 32.9 44.9 30.10 87.7 
16.29 ‘7 | 32.9 ° 10) ys 81 59.84 - 88.7 *° 
16.15 “4 | 32.7 ? 46.4 1129.56 7 | 89.2 9 
15.99 7 32.2 9 46.9 ° 29.27 ° 89.1 , 
15.82 6 47.2 * 28.99 28 88.4 - 
15.66 . 47.4 28.71 87.3 
15.51 *5 44.97 33] 47.3 * | 28.45 2°| 85.7 7° 
15.38 °° 87 “3 | 46.9 41 28.22 75 | 83.6 
15.29 79 46.4 3 28.03 im 81.1 3 
15.23 | 44.74 7145.6 | 27.89 | | 78.3 31 
15.23 . 44.5 27.80 75.2 
15.27 4 : 43.2 3927.77 3| 71.9 33 
15.37 - 83 7 | 40-7 ° 27.80 2 68.4 35 
15.52 ie 44.95 °° | 40.1 "| 27.90 *° | 64.9 35 
15.72 41 45. 38.2 91 28.06 * | 61.4 3 
25 I 20 20 22 35 
15.97 . 36.2 28.28 57.9 
16.26 79 55 74 | 34.1 77 | 28.56 79 | 54.6 33 
16.59 23 45.82 77 | 31.9 77 | 28.89 33 | 51.6 3° 
5 8 2 21 6 2 
16.94 2 46.11 79 | 29.8 77 | 29.25 3° | 48.9 77 
17.30 3° 46.41 3° | 27.7 7* 1 20.65 % | 46.6 73 
6 37 “3a 3 19 I 
17.67 25. 30.07 | 44.7 
18.04 37 04 37 | 24.0 | 30.49 # | 43.3 74 
31 I 42 8 
18.40 3 .35 3% | 22.5 130.91 # | 42.5 
34 29 I 2 
18.74 47.64 79 | 21.2 "3131.31 © | 42.3 
19.07 33 92 7° | 20.2 7} 31.70 39 | 42.6 3 
30 25 7] 
19.37 19.5 [32.04 | 43.5 
19.63 7° 22) 19.2 3132.35 5 | 44:9 “4 
19.87 74 | 38. 59 77 | 19.2 91 32.61 7° | 46.8 *9 
20.07 7° 48.76 7 119.4 7] 32.81 7°] 49.1 73 
20.24 77 8.89 *3| 20.0 © 1 32.96 15| 51.7 7° 
wT 33 48°09 10 ~ 8 37-9 8 “ 28 
20.37 20.8 33-04 54-5 
20.46 8 | o1.7 9133.07 31 57.5 3° 
20.52 4 | 22.8 77 | 33.04 5 | 90-4 ° 
20.55 : 23.9 - 32.96 13 63.2 35 
20.54 ; 25.17) 32.83 3 65.7 a 
20.50 26.2 32.65 67.9. 
20.42 6} 27.2 1°] 32.44 77 | 69.7 8 
48.91 9| 28.2 7°] 32.19 75 | 71.1 74 
1.007 -O0.119 1.621 —1.275 
44".552 48''.36 28°.273  79°’.30 
. +0.0I —~0.04 0.00 +0.01 0.02 +0.07 
+0.3 +0.5 +0.3, +0.5 +0.3 +0.5 +0.3 +0.5 





33281°—1915——20 [Eph 15] 
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FOR THE UPPER TRANSIT AT WASHINGTON. 

















Mean Solar Mag. 4-6 
ate, 
Ascension. ' tion S. Ascension. ti . Ascension. i . Ascension. | ton XN 
hm - , 
215 |- 32! +67 
s ee s 7 
Jan. 0.3] 4.24 42.1 48 . . . 39.3 
10.3] 4.14 42.9 , , . , , 40.5 
20.3 | 4.03 43.5 217 , , , 4 
30.2 | 3.90 44.1 , go 4415.13 9 , 441 ars 
Feb. 9.2] 3.77 44.5 ; 9 ° 14. 3 ; 40.7, 
19.2 | 3.64 44.7 74, . . . . 39-7 
Mar. 1.2] 3.52 44.7 59 79 48 > | 52. 38.2 
11.1] 3.41 *) | 44.5 , , 02 4 7? 36.3, 
21.1} 3.33 44.1 , ‘3 , ; ; 34.1. 
31.1 | 3.28 43.5 . 3 8 2975 . . 35.7 
Apr. 10.0} 3.27 42.7 ; . . . . 29.1 
20.0 | 3.30 41.6 26 "| 62. ; , 26.6 : 
30.0 | 3.37 40.3 . ; , ; ; 24.1 
May 10.0] 3.49 38.8 , ; , 13 21.7 
19.9 | 3.65 37.2 57 79 . 48 , 19.7 
29.9 | 3.85 35-3 . . . . 18.0 
June 8.9] 4.09 33.4 ° 00 73 | 49. , , 16.6 
18.9] 4.35 27? 0? 22 45 | 15,5 3° 15.7 
28.8] 4.64 ; 56 79 | 44.5 7 ; , 67 3] 15,2, 
July 8.8] 4.95 2? ; > 67 | 15,2 
18.8 | 5.26 . . . . 15.7 
28.7} 5.58 , 52 37 | 38. ; 6 , 16.6 
Aug. 7.7] 5.89 . , . . . . 17-9 
17.7] 6.18 . . . 87 °4 . 07 © 19.7. 
27.71 6.46 , , 6 2117. 60! g. , 21.8" 
Sept. 6.6] 6.71 ; , . ; 2 , 24.2 
16.6 | 6.94 , .96 ” , ; 26.8" 
26.6 | 7.13 29.7. 
Oct. 6.6] 7.30 ; 337 , , 32.8: 
16.5] 7.44 , 47° . , ; , 35-9" 
25 3 
26.51 7-55 . . . . I . 39.1 | 
Nov. 5.5] 7.62 ; ; ; 52 *| 25. , 42.3° 
15.4] 7.67 . . ; . ‘5 . . 45.3" 
D 25.4 7.09 . . ; . . . 9 ae 
ec. 5. , 3. , , , 0. 
5-4] 7 2 | 508) 
15.4] 7.64 ; ; . ; . . 531 
25.3] 7-57 2° ; 55.0 
35-3] 7-49 . . . . . . 56.4 





2.611 +2.353 
45''.34 2°.7or 15°°.85 

+0.14 +0.04 0.13 

+0.6 +0.3 +0.6 
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m. 0.3 
10.3 
20.3 
30.2 
»b. 9.2 


19.2 

1.2 
Il.1 
21.1 


31.1 


pr. 10.1 
20.0 


ar. 


30.0 
lay 10.0 


19.9 


29-9 
une 8.9 
18.9 
28.8 
uly 8.8 


18.8 
28.8 
ug. 7-7 
17.7 
27-7 


ept. 6.6 
16.6 
26.6 

xt. 6.6 
16.5 


26.5 
Nov. 5.5 
15-5 
25.4 

5-4 

15.4 
25-3 
35-3 

ec6, Tan & 
kan Place 


Yea, Dwa 
66, Ded 
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&? Ceti. o Ceti. 36 H. Cassiopeie. 
Mag. 4.3 Mag. 4.8 Mag. 5.3 
Right Deciina- Right Declina- 
Ascension. | tion N. | Ascension. tion S. 
h m e ’ oh m e eo 
223 |+ 8 4] 2 28 |—15 36 
8 0 8 oo 
39-39 | 55-2 4.72 60.1 
39.30 2 54.6 : 4.62 3 61.1 ‘ 
39-19 54-0 4-49 1.9 
39.06 "3 | 53.5 >] 4.35 1* | 62.4 5 
38.93 " 53.0 ; 4.20 - 62.7 3 
38.80 52.5 4.06 62.6 
38.67 73 152.1 4] 3.92 “4 | 62.3 3 
II 3 13 7 
38.56 3 51.8 | 3:79 oo 61.6 
38.48 (| 51-7 | 3.69 " 60.7 2 
38.42 3 51.7 : 3.62 4 59.5 15 
38.40 51.8 3.58 ; 58.0 
38.43 , 52-2. 3:59 | 56307 
sooo 12 > 8 3-64 10 54-4 22 
39.02 6 | 53-9 | 3-74 $5 52-2 | 
38.78 7) | 54-7 1, | 3:89 13 | 49-9 4 
38.98 | 55-9 __|:4.07 - | 47.6 
39.22 ** | 57.3 16 | 4-30 3 45.1 25 
39-49 22 | 58:9 1 4-55 4g | 42-7 _ 
39-79 2, | 60.6 1 1-4.83 4, | 40-4 3 
40.10" 62.3 3 | 5-14 a 38.1 3 
40.42 64.1 5-45 36.1 
40.74 37 165.8 7 | 5.77 3 | 34.3 8 
41.05 . 67.5 a 6.08 ‘* 32.9 *4 
41.35 0 69.0 : 6.38 0 31.7 - 
41.64 96 70.3 2 6.67 16 30.9 3 
41.90 71.5 6.93 . | 30.6 
42.14 74| 72.5 ™] 7.17 74 | 306 ° 
42.35 7= | 73.2 7] 7.38 77 | 31.0 4 
42.53 1. |73-7 5| 7.56 N | BET ao 
42.68 74.0 : 7.70 2 32.7 13 
42.80 74.1 7.82 34.0 
42.89 3/1 74.1 °| 7.90 ; 35-5 75 
42.95 | 73.8 31 795 2 | 37-7! 16 
42.99 5173-5 1] 7:97 , 38.7 
. I . . 
ae 3 a ; 7-95 4 49-3 6 
42. 72. 7.91 41.9 64.36 87.7 
42.91 ; 72.0 . 7.84 ; 43.3 ‘4 64.02 34 | 89.8 77 
42.83 ~|71.4 917.75 ? | 44.4 °' 163.60 | o1.5 * 
1.010 +0.142 1.038 -0.279 3-317. +3.162 
38°.244 46°'.74 3°.433 61''.26 58°.347 50°'.86 
0.00 -0.0I1 0.00 +0.01 +0.0§ 0.17 
+0.3 +0.6 +0.3 +0.6 +0.3 +0.6 
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a oe | 


48.1 


47-4 
46.8 
46.1 


1.004 
249.676 22''.74 


+0.091 


0.00 
+0.3 


-0.0I 
+0.6 
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Mean Solar 
Date. 


Jan. 0.3 
10.3 
20.3 
30.2 
Feb. 9.2 


19.2 


11.1 
21.1 
31.1 


Apr. 10.1 
20.0 
30.0 


May 10.0 
19.9 


29.9 
June 8.9 
18.9 
28.8 
July 8.8 


18.8 
28.8 
Aug. 7.7 
17.7 
27-7 


Sept. 6.6 
16.6 
26.6 

6.6 
16.5 


26.5 
Nov. 5.5 
15.5 
25.4 


15.4 
25-3 
35-3 

Sec 6, Tan 6 
Mean Place 


D’ya, Dua 
Dy 6, De & 
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51.8 
52.7 
53-5 


> 
Go 
fa. 

CO DO MOAR wWwnoek a 








1.076 +0.396 1.000 -—0.00I1 2.744 -2.5 
59°.203  39’’.96 7°.461 75°'.014 167.634 51’'.6 
+0.01 0.02 0.00 0.00 0.04 +0.15 
+0.3 +0.6 +0.3 +0.6 +0.3 +0.6 - 
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fean Solar 
Date. 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


0 Persei. 
Mag. 4.2 


Right 
Ascension. 


Declina- 
tion N. 





+48 52 
30.8 
31-5 
31.9 
31.8 
31.3 


30.5 
29-3 


Om Ht f& NYI 


12 


y Ceti seq. a Ceti. 
Mag. 3.7 Mag. 4.4 
Right | Decline [| Right | Deciina- 
Ascension. | tion N. Ascension. tion S. 
h m . ? h m o 
238 |+ 252] 2 40 |—1412 
8 ” 8 o 

54-91 | 48.4 |] 5-90 63.3 
54.82 9147.7 7 5.60 . 64.4 " 
54-71 47.1 6 | > 14 65:2 6 
54.59 1146.5 © | 5:54 10 | 65.8 | 
54-45 1, 46.0 24 5°39 - 66.1 ° 
54-31 45-6 5.24 66.1 
54.18 19 | 45-4 7] 5-09 1° | 65.9 
54.06 1) 45-3 1 4-96 7) 05-4 0 
53.96 7 (45:4 5 4.85 *) | 64.5 3 
53-89 3 45.6 ; 4.77 4 63.4 13 
53.86 46.1 4.73 62.1 
6 ° 17 
53-87 (146.7 >} 4.73 ° | 60.4 
9 4 18 
53-93 5 | 47-6 21 4.77 3 | 58.6 7 
54.03 1° | 48.7 1 | 4.86 9 | 56.6 2° 
oe 19 50.0 14 ” ne 54.4 23 
54-3 51.4 5.1 52.1 
54.58 °7 | 53.1 771 5.38 7 | 49.7 74 
54-83 75 | 54.8 77] 5.63 75 | 47.3 74 
" 8 6.6 18 " 27 ° 23 
55.11 7" | 56.6 "2 | 5-90 °7 | 45.0 73 
55-41 a 58.4 ©, | 6.20 a 42.8 ** 
55.72 60.2 6.51 40.7 
56.04 a 61.9 a 6.82 38.9 5 
5-35 30 63.5 14 7-33 31 37-4 
56.65 29 64.9 a) 7:44 29 36.2 3 
56.94 97 | 66.1 | 7-73 36 | 35-4 
57-21 | 67.1 17.99 | 34-9 
57-45 4167.8 7] 8.24 75 | 34.8 * 
57-67 77 | 68.3 >| 8.46 77 | 35.1 3 
1g 2 19 7 
57.86 68.5 8.65 35.8 
58.02 7°] 68.5 °} 8.80 75 | 36.8 7° 
816 [682 1893 | 380 
59.1 -2 -93 38.0 
58.26 10 67.8 ; 9.02. ; 39.4 » 
58.34 || 67.2 5 | 9.09 5 | 44-2 oe 
58.38 66.6 Q.12 42.6 
58.39 , 65.8 : 9.12 3 44.2 te 
58.37 65.0 9.09 45-7 
58.33 *| 64.2 219.03 © | 47.1 4 
58.26 7| 63.5 7] 8.94 7 | 48.3 
1.001  +0.050 1.032 0.253 
53°.064 41°’.43 4°.561 65’.18 
0.00 0.00 0.00 +0.01 
+0.3 +0.6 +0.3 +0.6 
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Ceti. 
Mag. 4.4 


Right 
Ascension. 


hm 

2 40 

8 
21.91 
21.82 
21.72 
21.60 - 
21.46 14 
21.32 
21.19 %3 


I2 
21.07 
20.97 *° 


20.90 ; 
20.87 


20.88 * 


20.94 | 
21.04 


21.19 te 


° 


21.38 
21.61 . 
21.87 
22.16 0 
22.46 32 


22.78 

23.10 37 
23.42 3? 
23.73 3° 
24.02 °° 


24.29 
24.54 3 
24:77 °° 
24.97 
25.14 14 
25.28 : 
25-39 
25.47 
25-52 
25-54 


25-53 4 
25.49 
25.42 ! 


1.015 


mm No OO Mm 


0.00 
+0.3 





Declina- 


tion N. 





e 


+ 945 


30.6 
30.0 
29.5 
29.0 
28.5 


28.0 
27.6 
27.2 
27.0 
26.9 


27.0 
27.2 
27-7 
28.4 
29.3 


30.4 
31.7 
33-1 
34.6 
36.3 
38.0 
39.6 
41.2 
42.7 
44.0 


45.2 
46.2 
47-0 
47-5 
47-9 
48.0 
48.0 
47-9 
47.6 
47.2 


46.8 
46.3 
45-7 


+0.172 


-0.0I 
+0.6 


Hr Doh bh AAA A 


a mm OO 


Aw &hPwn Oo 


4 


20°.674 21/'.47 
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Mean Solar 
Date. 


_ Jan. 0.3 
10.3 
20.3 
30.3 

9.2 


19.2 

1.2 
I1.1 
21.1 


31.1 


10.1 
20.0 
30.0 
May 10.0 
20.0 


29.9 
June 8.9 
18.9 
28.8 
July 8.8 


18.8 
28.8 
Aug. .7.7 
17.7 
27.7 


Sept. 6.7 
16.6 
26.6 

6.6 

16.5 


Feb. 


Mar. 


Apr. 


Oct. 


7 
26.5 

5-5 
15.5 
25.4 

5-4 
15.4 
25-4 
35-3 
Sec 6, Tan 6 
Mean Place 


Nov. 


D’y a, Dw a 


D,45, Du 8 
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7) Persei. 
Mag. 3.9 


Right 
Ascension. 


m 


4 


to 


$s 
30.76 
30.57 *9 
30.33 °F 
30.07 29 
29.78 29 


29.49 

ner 27 
28.97 75 
28.77 7° 
28.62 ° 


28.54 


28.53 7 
28.60 7 


28.75 ‘5 
28.98 73 
29 


29.27 
29.63 3° 
30.04 4 
30.49 3 
30.97 © 
31.47 
31.98 57 
32.49 > 
32.98 3 
.46 
33-4 44 


33-90 

34.32 7 
34.69 3? 
35.02 33 


2 
35-30 2 


35-53 
35-71 
35.84 '3 
35.90 | 
35-91 

35-85 
35-74 1 

35-58 
1.768 
29°.228 


+0.03 
+0.3 


Declina- 
tion N. 





+55 32 
57-9 


58.9 * 
59-5 

59.6 * 
59-3 3 


58.5 


70.6 
72.2 16 


73.5 °° 
+1.458 

36’.93 
—0.07 
+0.7 


4) Arietis. 
Mag. 3.7 


Right 
ion, 


a 
Y 
“J 
oo 
d= 


8 
8.2 
4 4 


" 55.8 


? | 67-5 


Declina- 
tion N. 





e s 


+26 54 
53-4 
53-4 
53.2 
52.8 


52:3 


51.7 
50.9 
50.0 
49.1 


47-3 
46.6 
46.0 
45-7 
45-5 


45.6 
46.0 


46.6 
47-5 
48.6 


49.8 
51.2 °4 
52.7 
54.2 


manNwWan ©0000 CO AM & WN O 


“~ 
nbn OO HA & 


57-4 
58.9 
60.4 
61.8 
63.1 


64.3 
65.3 
66.2 
66.9 


68.0 
68.3 
68.4 


+0.508 
39°'.24 
—0.03 
+0.7 
[Eph 15] 


B Fornacis. 
Mag. 4-5 


Right 
Ascension. 


“hm 
2 45 
8 
33-55 
33-41 -4 
33.25 7° 
33.07 7° 
32.87 i 


9 
32.68 
32.49 °9 
32.32 77 
32.17 79 
32.06 - 


31.98 
31.95 3 
31.96 
32.03 

12 
32.15 - 


32.32 

32.53 -- 
32.78 3 
33.06 3 
33-37 33 


33-70 
34.03 33 
34.37 
34-70 2 
35.02 30 


35-32 
35-59 7! 
35-83 74 
36.03 7° 
36.20 */ 
13 


36.33 
36.42 
36.47 
36.48 
36.45 
36.39 
36.30 9 
36.17 73 
1.189 
31°.992 
—0.o0I 
+0.3 


9 
5 
I 
3 
6 


Declina- 
tion S. 





° ’ 


— 32 45 

47-9 

49.2 "3 

§0.1 

sae! ° 
oO. 

5 4 


12.5 
14.0 8 
15.8 
18.0 
20.3 3 
22.7 - 
25.2 °° 
27-5 
29-7 
31.6 6 
33.2 
—0.643 
44.94 
40.03 
+0.7 


75 | 48.00 


1.034 . 
47*.812 56" 





O Arietis. 
Mag. 5.5 


Ascension. ca 
[— 


hms 
2 46 lta. 
s 
49.08 
49.00 
48.89 11 
48.76 *3 
48.62 a 
48.48 
48.34 °4 
48.21 *3 
48.10 ** 
48.03 ; 
48.00 5 
48.05 > 
48.15 - 
48.30 19 


48.49 

48.72 73 
48.98 7° 
49.27 3 68. 
49.58 32 


49.90 _|71. 

50.23 33 | 72. 

50.55 37 74. 

50.87 3? | 75. 

51.17 3) | 77- 
| 


51.45 | 
51.71 
51.94 
§2.15 7* 
52.33 * 
15 | 
52.48 | 
52.60 *? 
52.69 
52.75 
52.78 


52-77 
52-73 
§2.67 









N 
On 
“INI 






23! 
at | 
8 | 


aw AO 
co 00 GO 000 0 OH C0 


| ad 


4 
6 


0.00 
+0.3 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 








fean Solar 
Date. 












an. 0.3 
10.3 
20.3 
30.3 

‘eb. 9.2 


19.2 

1.2 
11.2 
21.1 
31.1 


Mar. 


Apr. 10.1 
20.0 
30.0 

May 10.0 


10*°.893 


T? Eridani. 
Mag. 4.8 








Declina- Right 
tion S. Ascension. 








h m 


24 


$s 
14.85 
74.6 77 | 14.68 17 
14.47 *" 
14.23 74 
31 13.97 ° 


6 
13.71 
13.46 75 
13.23 73 
13.04 *9 
12.91 3 


12.83 
12.82 
12.88 
13.02 io 
13.23 2 
13.50 
13.83 33 
14.22 39 
14.64 is 
15. 

5-99 47 


15.56 
16.04 48 
16.52 48 
16.98 < 
17. 
7-43 42 


17.85 

18.24 39 
18.60 3° 
18.91 7 
19.18 3 
19.41 

19.58 77 
19.71 73 


19.78 ? 
19.80 ; 


19.76 
19.67 m 
19.53 
1.640 
13°.337 
+0.02 
+0.3 


I 






73°'.46 


T Persei. 
Mag. 4.1 


Declina- 
tion N. 





e , 


t+ 52 24 


76.0 
76.9 
77:4 
77°5 
77.2 


76.4 
75-3 5) 
| 73-9 
| 72.2 "9 
| 70-3 39 
| 68.4 
66.4 7° 
64.5 
62.7 7 
61.2 75 
13 


59-9 
58.9 
§9.3 
58.1 ; 
8. 
8° 
58. 

8 
59°31 
62.3 ° 
64.0 30 
66.0 
68.2 7? 
70.5 °° 
72.9 Oa 
75-32% 


8 
Sa 24 
82.6 “ 
84.8 
86.8 7° 

18 


88.6 


COW moO 


10 
6 


+1.299 

55°’.69 
—0.06 
+0.7 


(Eph 1s) 


n Eridani. 


Mag. 


Right 
Ascension. 





hm 
2 §2 


8 
17.83 
17.74 ° 
17.63 
17.50 4 
17.36 15 


18.38 
18.69 37 
19.00 37 
19.30 9° 
19.59 79! 


aq 
19.86 
20.12 °° 
20.34 °° 
20.54 7 
20.71 4 


20.85 
20.96 * 3 
21.04 


21.09 
21.10 


21.09 
21.04 3 


20.97 ? 


5 
I 
I 


1.013 
16°.469 
0.00 

+0.3 


4.0 


Declina- 
tion S. 





— 913 


65.4 
66.4 *° 
67.3 
67.9 
68.3 


68.5 
68.4 
68.1 
67.6 
66.7 ; 


49.0 
50.3 73 
51.4 II 


—0.163 
68°".95 

+0.01 

+0.7 
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é Arietis (mean). 
Mag. 4.6 


Right 
Ascension. 


h m 
2 54 
s 


22.20 , 
22.12 
22.01 1 


21.88 73 
21.73 te 
21.58 
21.43 
21.29 
21.18 7 
21.10 


21.05 
21.05 
21.10 
21.20 * 
21.34 r9 
21.53 
21.76 73 
22.03 7 
22.33 3° 
22.64 3* 
33 


22.97 
23.31 3 
28.64 33 
23.97 3 
24.28 3 


I 

30 
24.58 

24.85 77 

25.10 79 

25.32 . 

25.52 7° 


25.68 

25.82 74 
25.92 *° 
25.99 | 


26.02 3 
I 


26.03 
26.00 3 


25.93 7 


1.071 
20°.884 


3° 


~ 


+0.01 
+0.3 


Declina- 


tion N. 


+21 


oo 


16.1 
15.9 
15-7 
15.3 
14.8 
14.2 
13-5 
12.9 


12.2 
11.6 


II. 
10.7 
10.5 
10.5 
10.7 


II.!I 


11.7 
12.5 


13.6 
14.8 
16.1 
17.5 





, 


O 


An & YN WH 


oA Ff HODLHN man Ans 


14 


19.0 79 


20.5 
21.9 


15 
14 


14 


23-3 
24.6 
25.8 
26.9 
27.8 


28.6 
29.2 
29.7 
30.1 
30.4 
30.5 
39.5 
30.5 
+0.384 
3 ? ’ 66 
—0.02 
+0.7 


13 
12 
It 


wy Oh ON Qo © 


Oo 0 
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Mean Solar 
Date. 


Jan. 0.3 
10.3 
20.3 
30.3 

9.2 


19.2 

1.2 
11.2 
21.1 


31.1 


10.1 
20.0 
30.0 
May 10.0 
20.0 


29.9 
June 8.9 
18.9 
28.9 
July 8.8 


18.8 
28.8 
Aug. 7.7 
17.7 
27-7 


Sept. 6.7 
16.6 
26.6 

6.6 
16.6 


26.5 

5-5 
15.5 
25.4 

5-4 
15.4 
25.4 
35:3 
Sec 6, Tan 6 
Mean Place 


D’ya, Dea 
Dy 6, De 6 


Feb. 


Mar. 


Apr. 


Oct. 


Nov. 


Dec. 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


47 H. Cephei. 


Mag. 


Right 
Ascension. 


h m 


5-7 
Declina- 
tion N. 


e : 


254 |+79 5 


8 
47.60 
46.85 aa 
45.97 
45.00 97 
43.98 


42.96 
41.99 
41.10 
40.35 
39-75 


39-35 
39.16 
39.19 3 
39-43 
39.89 


40.55 
41.39 

42.39 °° 
43.51 112 
44.74.73 


130 
46.04 

47.37 33 
48.72 735 
50.06 734 
51.36 *3° 


124 
52.60 
53-76 116 


54.81 "ge 
55:73 78 


56.51 63 


57.14 
57.60 4° 
57.87 77 
57.94 7 


It 
57-83 31 


57-52 
57-93 
56.36 


5.283 
43°.904 


+0.09 
+0.3 


49 
67 


27.4 
29.2 78 
30.6 *4 
31.3 7 
I. 

31.4 5 
30.9 
29.9 6 
28.3 * 
26.3 7° 


23.9 


21.2 
18.4 6 
15-5 8 
12.7 
10.0 27 
24 


7 20 
3-9 27 
2.6 %3 
1.8 8 
3 
1.5 


2 
1.7 & 


12 
T5 
5.0 20 
7.0 
24 
9.4 
12.1 0 
15.0 
18.2 3? 
33 
21.5 
25.0 39 
28.4 34 
31.7 © 
34.9 
37.8 
40.4 26 
42.6 7? 
+5.188 
3-53 
-0.25 
+0.7 


6 Eridani. 


2.23 
2.17 
2.17 
2.21 
2.31 


2.47 
2.67 


2.92 
3.21 
3-53 


3.87 
4-23 
4-59 
4-94 
5:29 
5.61 
5-90 
6.17 


6.39 
6.58 


6.72 
6.82 
6.87 
6.87 
6.84 


6.76 
6.64 
6.49 


Right 
Ascension. 


17 
20 
21 
23 
23 


21 
18 
15 


It 


1.318 
2°.4II 


—0.02 


+0.3 


Mag. 3.4 


Declina- 
tion S. 





° ’ 


— 40 38 


“ 


27.9 
30.0 77 
31.8 7 


—0.858 
41''.34 


+0.04 
+0.7 


(Eph 5} 


a Ceti. 
Mag. 2.8 


Right 
Ascension. 


hm 


2 57 |+ 345 


8 
51.39 
51.31 2 
51.21 °° 


51.09 


4 59-95 14 


50.81 

50.67 “4 
50.54 °° 
50.43 *, 
59.35 5 


50.30 

50.29 * 
50.33 5 
50.41 
50.54 7 


50.71 

50.92 7" 
51.16 74 
51.43 09 
51.72 3 


52.03 
52.34 > 
52.65 
52.96 0 
53-25 -9 


53-53 

53-79 
54.02 79 
54-23 © 
54-41 


54.56 
54.68 *? 
54-78 © 
54.84 3 
54.87 ~ 
54.87 3 
54.84 
54.78 
1.002 
50°.056 


0.00 
+0.3 





Declina- 
tion N. 


e ? 


32-3 
31.6 
30.9 
30.4 
29-9 


29.5 
29.2 
29.1 
29.1 
29.3 


29.7 
30.3 
31.1 
32.0 


33-2 


34.6 
36.1 
37-7 
39-4 
41.2 


43.0 
44.6 
40.2 
47.6 
48.7 


49.7 
50.4 
50.9 
51.1 
51.1 


50.9 
50.4 
49.8 
49.2 
48.4 


47.6 
46.9 } 
46.1 








+0.066 
24.85 


1.669 — +1.33¢ 

37°-879 287.24 

0.06 
+0.7 


+0.02 
+0.3 


0.00 
+0.7 





im. 0.3 
10.3 
20.3 
30.3 

9.2 


19.2 

1.2 
IX.2 
21.1 
31.1 


\pr. 10.1 


20.0 
30.0 
day 10.0 
20.0 


29.9 
june 8.9 
18.9 
28.9 
july 8.8 


18.8 
28.8 
Aug. 7.7 
17-7 
27-7 


Sept. 6.7 
16.6 
26.6 

Oct. 6.6 
16.6 


26.5 

Nov. 5.5 

15-5 

25.4 

5-4 

15.4 

25.4 
35-3 | 


Sec 6, Tan & 
Mean Place 


yy, a, De a 


Dyé, Du S 
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88.8 3 
° 
88.8 


71 88.4 4 


62.3 77 


64.5 22 
66.6 77 


20 
68.6 8 
70-4 
71.9 

0.444 
85'’.18 

+0.02 

+0.7 


49.09 
49.17 
49.21 


49.21 
49.17 
49.09 


4 
8 


1.278 
43°-446 


+0.01 
+0.3 


71.4 
72.2 8 


72.9 7 
+0.796 
41’’.80 


—0.04 
+0.7 


{Eph rs] 


5:70 
6.42 


7.11 
7-74 
8.29 


8.75 
9.10 


9.33 
9.43 
9.40 “3 
9.24 26 
8. 

95 7 
8.06 49 
7.47 %9 


3-277 


—0.06 
+0.3 
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73-5 
74.3 
74.6 


14 
8 


3 


4 
2 
74 9 


73-3 
71.9 
69.9 
67.5 
64.7 


61.5 
58.1 
54-5 
59-9 
47.2 


43-5 
40.0 
36.8 
33.8 
31.2 


29.2 
27.6 
26.6 
26.2 


26. 
4 9 


27-3 
28.7 
30.7 
33.2 
36.0 


39.1 
42.4 
45.8 


49.0 
52.0 


54-7 


57-0 
58.8 


14 
20 
24 
28 
32 


34 
36 
36 
3 

37 
35 
32 
30 
26 
20 


16 
10 


4 
2 


14 
20 
25 
28 


31 


33 
34 
32 
30 
27 


23 
18 


—3.120 


+0.15 
+0.7 


4°.123 63’’.81 


yO 














(Eph rs) 











314 APPARENT PLACES OF STARS, 1915. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
arty O Arietis. ° 12 Eridant. 48 H. Cephei. 
Mean Solar Var. 2.1-3.2 Mag. 4.5 Mag. 4.0 Mag. 5.3 
Date. — 
Declina- | Right | Decline | Right | Declina | Right | Deck 
tion N. | Ascension. | tion N. | Ascension. | tion S. || Ascension. | tm} 
° 8 h m ° ¢ hm ad h m ° 
+4037{ 3 6 |t19247 3 8 |—2918] 3 9 [+77 
” 8 oe 8 of 8 ” 
61.8 47.32 33.6 29.17 79.2 33.12 49.5 
62.4 9] 47.25 J | 33-4 ? | 29.05 - 80.7 75] 32.52 ©] 51.5 
62.7 3 47-14 °° | 33-1 3} 28.90 75 | 81.8 ‘3 31.80 a 52.9 
62.7 °| 47.02 © | 32.7 4] 28.73 82.6 °130.99 56 53.8 
62.4 : 46.88 » 32.3 : 28.55 ‘9 82.9 ° 30.13 50] 541 
61.8 46.72 ; 31.8 6 28.36 : 82.8 29.25 53.8 
60.9 ° | 46.57 - 31.2 (| 28.17 iH 82.3 5128.39 52.9 
59.8 "3 46.43 °*| 30.6 | 27.99 | | 81.4 . 27.60 ee 51.5 
58.5 nu 46.31 5 | 302 ° 27.84 . 80.1 08 26.92 <6 | 49° 
I 6.22 29.6 27.71 8. 26.36 7. 
57-1 414 9.6 $5} 27.71 8) 78.5 1126.36 5°) 47.3 
55-7 14 46.16 29.1 ; 27.62 76.6 25.96 a 44.8 
54-3 1 46.15 3 28.8 5] 27.56 — | 74-3 ; 25.75 42.0 
52.9 "| 46.18 | 28.7 ©] 27.56 °| 71.8 ie 25.72 >| 39.2 
$1.7 "0 46.27 ‘3 28.7 °| 27.60 2 69.1 a 25.89 x6 36.4 
50.8 an 1B 28.9 ; me 14 66.3 29 26.25 53 33.8 
50.0 46.5 29.4 27.84 63.4 26.78 31.3 
49.5 >| 46.80 77 | 30.1 , 28.03 *9 | 60.5 7927.48 7°) 29.2 
49.4 47.05 > 30.9 | 28.26 iy 57.6 ie 28.32 '4/ 274 
49.5 | 47-34 3 32.0 © 28.52 29 54.8 9 29.28 a 26.0 
99 FY 17-65 2 | 33-1 2 | 28.81 09 | 52.3 2° 130.33 0° 5! 
O. , ; 29.12 , . 6 
316 10 13.30 33 338 14 20.44 3 18.0 20 a 18 246 
52.7 - 48.63 33 | 37.2 “ 29.77 °5 | 46.5 $ 33.83 *79| 25.0 
54.1 48.96 io 38.6 » 30.10 xy 45-3 - 35.02 uy 25.9 
55-7 17 97 30 40.0 13 30.41 30 44.7 ; 36.19 12 27.3 
57-4 149.58 | 41.3 [30.71 .| 44.5 | 37.31 __,| 29.1 
7 27 12 28 4 106 
59.1 19 49-85 16 | 42-5 1, ] 30-99 1. | 44-9 g 38.37 97| 31? 
1.0 18 50.11 93 43-5 10 31.24 23 48-7 3 39-34 8 33-7, 
62.8 19 | 90°34 ay | 44°58 31-47 9 47-0 i 40.21 7 36.5 
4.7 19] 50.55 7" | 45-3 5] 31-66 1° | 48.6 0° | 40. 39:5. 
18 6 I 20 62 ; 
66.5 50.72 45.9 31.81 50.6 41.58 42.7 
68.3 71 50.87 15 | 46.4 5] 31.93 * 52.8 771 42.06 4 46.0 
70.0 a 50.98 - 46.8 ‘ 32.01 55.1 79 142.38 - 49-3" 
71.5 i 51.06 «| 47-0 | 32-05 41 57.5 Oa 42.54 ” 52.6’ 
43.82 3 729 of SEetE 47.2 || 32.05 59-9 9 42-52 19 55.8: 
43.82 1 74.0 | St-12 47.2 |] 32.02 62.1 90 142°33 46 58.7 | 
43-78 75.1 3 51.10 ; 47-2 131-95 64.1 ; 41.97 : 61.3, 
43-70 | 75.9 °}51.05 5] 47.0 7431.84 ** | 65.8 “7 141.46 57! 63.6 
1.318 +0.858 1.060 +0.352 1.147 0.562 4-595 +4484 
379.936 44’’.41 45°.936 21°’.70 27°.562 78''.00 29°.353 26''.39 
40.02 0.04 40.01 0.02 0.01 — +0.03 +0.09  -0.20 
+0.3 +0.7 +0.3 +0.7 +0.3 +0.7 +0.3 40.7 


fean Solar 
Date. 


Apr. 


May 


15-5 
25-5 
Dec. 5.4 
15-4 
25-4 
35-3 


ec 6, Tan 6 
dean Place 
Yya, Dea 
Je 8, De 6 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


C Arietis. 
Mag. 5.0 


Declina- 


Right 
i tion N. 


Ascension. 





h m ° , 
+ 20 43 
60.6 
60.4 
60.2 
59-9 
59-4 


58.9 
58.3 
57-7 
57.1 
56.6 


50.1 
55:7 
95-5 
95-4 
55.6 


55-9 
56.5 
37-3 
58.2 
31 I 
59-3 13 
60.6 
61.9 
63.2 
64.6 
66.0 *4 
13 


67.3 
68.5 
69.6 
70.6 
71.4 


2 
2 
3 
5 
5 
6 
6 
6 
5 
5 
4 
2 
1 
2 
3 
6 
8 
9 
I 


13 
13 
14 


.] 
8 
7 
2.1 
76 5 
73.1 5 
73-4 ° 
>| 73.6 ° 


73.8 
73.8 
73-7 
+0.379 
48''.35 
-0.02 
+0.7 


38 Horologii (G.). 
Mag. 5.7 


Right 
Ascension. 


h m 
3 10 


$s 
26.15 
25.86 79 
25.53 * 
25.17 °5 
24.79 8 


24.41 
24.04 37 
23.69 35 
23.38 a 
23.11 77 


22.89 
22.73 - 
22.65 
22.63 
22.69 ; 


2 
6 
3 
22.82 

23.02 7 
23.29 77 
23.62 3 
24.00 2 


24.41 
24.85 “4 
25.31 4° 
25.77 * 
26.22 45 


26.65 

27.05 ‘ 
27.41 3 
27.72 oa 
27.96 19 
28.15 

28.26 ** 
28.31 5 
28.28 ; 
28.19 6 


° 


28.03 
27.82 7% 
27.55 7! 
1.868 
23°.763 
0.03 
+0.3 








Declina- 
tion S. 





— 57 37 
906 
91.8 *? 
92.4 


64.6 
61.1 35 
57.8 °° 
54-7 
52.0 23 
49.7 
47.8 °9 
46.5 * 
45.8 7 
}45:7 
46.2 
47.3 


| 48.9 7° 


51.1 77 


26 
53-7 29 
| 56.6 
| 59-7 5 
62.9 3 
66.1 a 
69.2 8 
72.0 
74.4 ° 
76.4 

—1.578 
82’’.62 


+0.07 
+0.7 


{Eph rs] 


6 II 
2.60 
4 14 


€ Eridani. 
Mag. 4.9 


Right 
ion. 


Declina- 
tion S. 





h m nd 
3 11 |- 9 7 
61.1 
62.2 
63.1 
63.8 
64.3 
64.6 
64.6 
64.3 
63.8 
63.0 


s 
43-05 . 
43-57 
43-47 1° 
43.34 
43-19 1° 
43.04 
42.89 *S 
42.74 °° 
42.62 *? 
42.52 7 


42.45 
42.42 ° 
42.49 


Ii 


Wan 6 


62.0 
60.8 
59-3 
57.6 
55.8 


53.8 
51.7 
49-5 
47-3 
45.2 
43.2 
41.4 
39.8 


42.74 

42.93 °° 
43.16 79 
43.41 23 
43-69 30 


43-99 

44.29 3° 
44.60 37 
44.91 5 | 38.5 
45.20 3 37.6 9 


8 7 
45.48 36 | 36-9 
43.98 24 | 367 
46.20 2a | 3 


3 

I 

37.1 4 

46.39 ie 7 


37.8 
46.54 
46.67 *3 
46.77 °° 
46.84 7 
46.87 


46.87 
46.84 
46.78 


45.8 
47.1 73 
48.4 75 


—o.161 
65.10 


1.013 
42".203 


0.00 
+03 


+0.01 


315 


T Arietis. 


Mag. 





Right 
Ascension. 


3 16 
s 
20.45 
20.38 7 
20.28 *° 
20.16 *? 
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19.27 3 
19.34 7 
19.46 1 


19.63 

19.85 i. 
20.10 ; 
20.38 1 
20.69 32 
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21.34 33° 


21.68 34 
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25.4 
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D’ya, Dea 
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10.02 
9.94 
9-95 

10.04 ; 

10.22 * 

26 

10.48 

10.81 33 

11.21 © 


11.67 
5° 
12.1 
7 53 


12.70 
13.26 
13.82 5 
14.38 
55 
I ° 
4-93 53 


15.40 

15.96 5° 
16.43 47 
16.86 43 


3 
17.24 32 


17.56 

17.83 77 
18.04 7" 
18.18 "4 
18.26 ° 
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18.18 7 
18.04 *4 


56 
6 
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10°.§63 
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52-7 21 
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35.84 3 
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36.47 3° 


30 
36.77 3 


37.06 
37-34 
37-59 °° 
37.82 3 
38.03 8 
38.21 

38.37 | 
38.49 

38.58 : 
38.64 ; 


38.66 


6 
2 


38.65 *! 


38.61 4 


1.014 


33°.631 


0.00 
+0.3 
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37-1 
36.9 
36.7 
36.3 
35.8 
35-2 
34-7 
| 34.1 
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12’'.97 
-0.0I 
+0.8 
[Eph 1s] 


Aw & HD & 


5 
6 








1.025  +0.224 I.01§ —-0.172 
10°.686 46’’.18 §5°.491 42°’.81 

0.00 -0.0I 0.00 +0.01 
+0.2 +0.8 +0.2 +0.8 
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3.11 | 


3.40. 
3-71 
4.02 
4-33 
4.64 
4.94 
5.22 
5-47 
5-79 © 
5-91 
6.09 
6.23 


6.33 
6.40 7 


6.44 
6.44 
6.40 
6.33 


1.078 


1°.gOS . 


0.0! 
+0.2 










O Eridani 
Mag. 3.7 
Declina- 
tion S 
—10 2 
57-9 
SOT 
I 
60.9 . 
61. 
5, 
61.9 . 
62.0 * 
61.8 7 
61.35 
60.6 7 
Io 
59.6 
58.4 12 
so 
55-3 1 
53-4 05 
51.4 
ar 
aa? 
5 22 
, , 4.5 44.9 
40.3 °° 153.6459} 4.3 ° 42.8 ° 
38.1 . . 12.15 40.8 
36.1 “6 54.48 3) 4.8 , 12.45 0 39.0 
34-5 1 | 54-92 41 5.5 7} 12.75 3° | 37.3" 
33.2 3155.36 6.4 2 13.06 * 36.0 8 
32.4 155.79 3 | 7. 13.36 °° | 35.0 , 
32.0 | 13.65 17 34.3 
32.0 13.92 °* | 34.0 ° 
32.5 . 14.18 23 34.1 4 
33-5 1° 14.41 73 | 34.5 & 
34.8 6 | 14.62 19 | 35°3 6 
36.4 57-93 117.7 14.81 36.3 
38.3 » 58.17 4 | 19.6 8 14.96 : 37.6 8 
40.4 *) | 58.36 9 21.6 %) 115.09 *3 | 39.1 - 
42.6 | | 58.50 “ 123.4 3115-18 2140.7 | 
44.8 58.60 ; | 25.2 17 | 15-24 | 42.3 6 
46.8 158.64 '26.9 115.26 | 43.9 
48.8 7°1 58.63 *; 28.3 4115.25 * 45.3 
I I | I 
50.5 77] 58.56 7 29.6 3415.20 5! 46.7 %4 
—0.402 1.481 +1.092 1.016 -0.177 
62” 76 §1°.984 07.31 10°.§48 62’'.13 
+0.02 +0.02 0.04 0.00 +0.01 
+0.8 +0.2 +0.8 +0.2 +0.8 
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62.7 
64.2. 
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66.8 ' 
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40.010 


24°.843 39°'.87 


+0.02 
+0.2 
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+0.8 
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47-7 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
y Hydri. € Persei. 9 H. Camelop. é Persei. 
Mean Solar Mag. 3.2 Mag. 2.9 Mag. 5.2 Mag. 3.0 
Date. 
° Right | Declina- | Right | Dectina- | Right Right 
ion. tion S. Ascension. tion N. Ascension. Ascension. 
hm ot hm >! hm hm 
3.48 |-7429] 3 48 |+3137] 3 49 3 52 
8 e? 8 rd 8 3 
Jan. 0.4] 37.03 66 64.3 20 48.81 69.6 5 55.29 15 10.60 7 
10.4 | 36.37 66.3 : 48.76 70.1 55-14 9° 10.53 
20.3 | 35.62 is 67.8 *> | 48.67 9| 70.3 7} 54.92 3 10.42 
30.3 34.80 9 68.8 " 48.54 - 70.4 : 54.64 a 10.28 © 
Feb. 9.3 33-94 3, 69.1 . 48.38 1 70.3 3 54.32 35 10.10 | 
19.2 | 33.06 68.9 48.21 70.0 53-97 9.90 
Mar. 1.2 32.18 9 68.2 J 48.02 i 69.5 ° 53.61 3° 9.69 °° 
11.2 | 31.34 5° | 66.8 - 47.84". | 68.9 5] 53-26 39 9.49 * 
21.2 | 30.54 65.0 a 47.68 +3 68.1 5152.94 , 9.30 rs 
31.1 | 29.81 62.7 96 | 47°55 so 67.3 9 52.67 30 9-15 > 
Apr. 10.1 | 29.17 60.1 47-45 66.4 52.47 9.03 
20.1 | 28.64 53 | 57.1 9°] 47.39 ° | 65.5 : 52.34 8.96 / 
30.1 | 28.24 ‘ 53.8 331 47.38 * | 64.7 3 | 52:29 8.95 * 
May 10.0 27.96 - 50.3 2 47.43 2 63.9 ¢ | 52-33 » 8.99 a 
20.0 | 27.82 46.7 36 47.53 15 63.3 4 52.46 2 9.09 |; 
30.0 | 27.81 43.1 47.68 62.9 52.68 9.25 
June 8.9] 27.95 i 39.6 35 | 47.88 7°| 62.7 7152.98 3 9.47 77 
18.9 | 28.23 7° | 36.2 54] 48.13 ie 62.6 153.35 37 9.73 7° 
28.9 | 28.64 47 | 33.0 37 | 48.41 7” | 62.8 7153.79 10.03 3° 
52 29 3! 4 49 34 
July 8.9] 29.16 30.1 48.72 63.2 , 54-28 3 10.37 36 
18.8 | 29.78 27.6 49.05 63.8 54.81 10.73 
28.8 | 30.48 7°| 25.6 7°} 49.40 35 | 64.5 71 55.37 5 rr.11 38 
Aug. 7.8 | 31.25 a 24.1 *5 | 49.76 5 | 5-4 91 55.94 5 11.51 4° 
- - 17.8 | 32.06 83 23.2 1] 50.12 2 66.4 _ 56.53 11.90 © 
27.7 | 32.89 8: 22.8 50.48 4 67.5 yee 12.29 38 
Sept. 6.7 | 33.70 23.1 50.82 68.6 57.68 12.67 P 
16.7 | 34.48 7° | 24.1 *°P 51.15 33 | 69.8 *7 | 58.22 13.03 3 
26.6 35.20 7° 25.6 751 51.47 37 | 70.9 “158.74 13.38 35 
Oct. 6.61 35.83 °3 | 27.7 i, 51.76 . 72.1 ” 59.22 7 13.70 * 
16.6 36.35 7 30.3 29 52.03 14 73.2. 59.66 14.00 7 
26.6 | 36.75 33.2 52.27 74.3 60.05 14.27 
Nov. 5.5] 37.01 7° | 36.4 37 | 52.48 27 | 75.3 7°] 60.39 34 14.50 73 
15.5 | 37.13 7 | 39.8 34] 52.65 77 | 76.3 7° I 60.66 77 14.70 7° 
25.5] 37-09 4] 43.3 9°] 52.79 “4| 77.2 9] 60.86 7° 14.85 °5 
Dec. 5.5 | 36.89 3 46.6 52.89 "6 78.1 , 60.99 ‘ 14.96 " 
15.4 | 36.56 49.7 52.95 78.8 61.04 15.02 
25.4 | 36.09 47 | 52.5 °° 52.96 ™| 79.4 © 1 61.01 3 15.04 7 
35-4] 35-49 | 54.8 “31 52.93 3] 79.9 5] 60.90 ™ 15.00 4 | 
Sec 6, Tan 6 3-741 3.605 1.175  +0.616 2.054 +1.794 1.30% +0832 
Mean Place | 32*.442 §8’7.93 47°.10§ 5§5'".55 52°.744 39''.62 8°.747 5517.06 | 
D’ya, Dwa —0.08 +0.13 +0.01 -0.02 +0.04 —0.06 +0.02 0.03 | 
Dy 6, Du +0.2 +0.8 +0.2 +0.8 +0.2 +0.8 +0.2 +0.8 | 
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60.24 31 
60.55 37 
60.87 3? 
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30 
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61.78 3° 
62.05 7! 
62.31 ne 
62.55 a 
62.76 

62.95 *9 
63.11 7° 
63.23 *? 
63.33“ 


| 63-39 


63.41 
63.39 7 
1.023 
_58*.159 
©.00 
+0.2 
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tion N. 


+1215 
13.1 
12.7 
12.3 
11.8 
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10.7 
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10.2 
10.0 


9-9 
10.0 
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II.1 
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13.7 
14.8 
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18.5 
19.7 
20.9 
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“- w wm Ww Lb Wh nek 


ono NIN PD 
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23.7 6 
24.3 0 
24.7 4 
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24.8 
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3’.56 
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d , 


— 61 37 
8 86. 

7 
89.0 * 
90.8 
92.0 7 


44 6 
6 92.6 : 


92.7 

92.3 4 
91.3 0 
89.7 oe 
87.7 14 


85.3 
8 82.5 28 
79.4 3° 
76.1 se 
2.6 
4 : 36 
9.0 
62.0 3 
58.7 
55-7 >. 
27 
53-0 
50.7 73 
49.0 *7 
47-9 6 
9 47-3 ° 
47-3 
48.0 . 
49.3 3 
51.2 3 
53-5 28 


56.3 
32 
99-5 
62.8 33 
66.2 x 
69.6 32 
72.8 
75-7. 
78.2 75 
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23°.686 82''.80 
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¢ Persei p Tauri. 
M ° Mag. 5.6 
Mean Solar a8. 4 _ _ an _. 
Declina. Right Declina- Right Dechra 
tion N. N 
















18.8 . . . 12.8 31.15 15.7 40.94 45.4 


Jan. 04 . , . 13.7 | 31-25 28.4 - 40.83 4 48.4 
10.4 ; . . 7 13.7 | 31.18 | 29.6 40.79 , 48.6 
20.3 . . . 13.6 3 31.06 | 30.5 40.72 ° 48.7 
30.3 | 39. , , 13.4 7130.89 "7 | 31.2 7] 40.61 77 | 48.8 

Feb , 13.2 7 | 30.69 7° | 31.5 3140.46 75 | 48.6 
. 9.3 26 . 37 16 | 13° 3 30. 23 ‘5 5 6 . 
19.3 . . . 12.9 30.46 ge | OES 40.30 48.4 

Mar. 1.2 | 38. 12.5 + 30.21 °° | 31.1 41 40.13 - 48.0 | 
11.2 | 38. , 12.0 ; 29.97 °* | 30.4 2 39.95 © | 47-5 
21.2 . . 73, 11.6 5 29-75 19 29-4 - 39-79 +4 47.0 
31.1 . . 60 0 | Tt. : 29.56 7 | 28.2 14 39.65 7 | 46-4 

Apr. 10.1 . . . 10.6 29.41 26.8 16 | 39°54 6 | 45-7 
20.1 | 38. ; , 10.2 4] 20.31 3 | 25°? 36 39-48 > | 45.1 
30.1 | 38. ; , 9.9 ° 29.28 5 | 23.6 °° | 39.46 ° 44.6 

May 10.0 [ 38. , ; 9.7 * | 29.31 ; 22.1 - 39-48 3 44.1 
20.0 | 38. , . 9-7 | 29-40 | | 20. 14 39.5 13 43- 
30.0 ; . . 9.8 29.56 ao | 9°? aa 39.69 1g | 43-7 

June 9.0} 38. , , 10.1 3] 29.78 ng | 180 -., | 39-87 43.7 

"18.9 | 38. ; ; 10.5 4] 30.06 17.0 *° | 40.08 77 | 43.8 

6 33 7 26 
28.9 167 . . II. 3 30.39 16.3 J 40.34 29 44.2 
July 8.9 ; ; . 11.9 9 30.75 40 15-9 7 | 40. 33, 44.7 
9 
o 





28.8 | 40. 27 , 13.7, 9131.57 47 | 15.8 * 141.27 33 | 46.2 
Aug. 7.8 | 40.30 °° | 33. , 14.7 . 32.00 43 | 16.2 ; 41.60 33 | 47.0. 
17.8 | 40. , , 15.8 32.44 7 16.8 3 | 41-94 ss 47-9, 

27.7 . 21 16.8 10 32.88 8 17.6 | 42-29 3 48.9 | 
Sept. 6.7 , , 17.8 33.31 18.7 42.62 49.9 
16.7 | 41. 84 37 | 18.7 ; 33.72 * | 19.9 7 | 42.94 37 | 50.8 

9} 19.5 ° 134.12 4° | 21.3 “4 7 43.25 37 | 51.7 

Oct. 6. 03 7 , , 20.2 ? 34-49 2 22.8 : 43-54 52.5 
20.8 6 34.84 31 24.5 17 43.81 14 53-3 


21.4 35.15 26.2 44.05 54.0. 





Nov. 5. 657 , , 21.8 4135.42 a 27.9 io 44.27 - 54.6 
22.1 3135.65 79 | 29.7 1g | 44-46 - 55-2 
22.4 ° 35-84 19 | 31.5 ©) | 44-61 is 55.7 
Dec. 22.6 *1 35.97 *3 | 33-3 17 | 4472 °g | 56-2 


22.7 36.05 , | 35-0 15 44.80 56.6 
22.8 136.07 7 | 36.5 5144.83 3] 56.9. 


- 


22.8 °136.03 4| 37.8 73 [44.82 * | §7.2 | 
Sec 6, Tan 6 . . . +0.401 1.480 +1.091 I.II5 +0.493 
Mean Place . . . 1’’.99 29’.150 11’'.80 39°-079 35''.98 
D’ya, Dea . . . -0.01 +0.03 -0.04 +0.01 0.02 
Dy 6, De . +0.6 . +0.9 +0.2 +0.9 +0.2 +0.9 
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$s 
13.15 | 74.5 
13.02 *3 | 76.8 73 
12.85 77 | 78.7 79 
12.64 7" | 80.1 74 
12.40 74 | 81.1 
25 
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11.88 7781.5 ° 
11.61 77 | 81.0 
11.36 79 | 79.9 
11.13 ; 
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10.67 62.7 
10.78 6 59-4 38 
10.94 *? | 56.2 3 
22 I 
11.16 77 | 53.1 3 
11.41 79 | 50,1 3° 
gt 28 | SOT 
11.70 | 47.4 
12.02 37 1 45.1 73 
45 
12.36 34 | 43.2 79 
35 14 
12.71 41.8 


13.072" | 40.9 9 
3:07 75 | 409 | 


13.42 40.6 
13.76 34 | 40.8 ? 
14.09 38 41.7 9 
14.39 2° | 43.1 
14.66 4 45.0 °9 


14.89 | 47.3 

15.08 79 | 50.0 77 
15.23 '> | 52.9 79 
15.32 9 | 56.03% 
15-37 >| 59.1 3 


15.37 ; 62.1 
15.32 7 64.9 


1.356 0.916 2.179 1.936 
19°.541 71’'.08 


1.012 +0.153 
55°.033 49’’.08 
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FOR THE UPPER TRANSIT AT WASHINGTON. 

























€ Tauri. 
Mag. 3.6 

h m ° 
4 23 |+18 
8s id 
3 , 40.85 44. 
3 3 40.84 © | 44! 
3 3 40.78 || 44: 
3 40.68 3 44.1 
; 3 40.55 13} 434 
40.40 | 43. 
‘ go.sa 181 43 
; ; 40.07 77 | 43. 
; : 39-91 8) | 427 
39-77 42.4 

2 2 x2 
Apr. 10.1 . 7, ; 39.65 42.1 
20.11 57-71 30.6 | 45-9 | 39.58 4) 416 
30.1 | 57.68 2 | 30.7 © 45.8 39-54 4! 41, 
May 10.0] 57.69 * | 30.8 45.9 | 39-55 7. | 417 
20.01 57.76 7 | 31.1 : 46.1 ; 39.61 ° 41.7 
June 9.0 Hoh tS a 6 ac 5 35 86 tS 4 
18.9 | 58.22 3 32.9 ; 47.5 ° 40.05 *9 ai 
28.9 | 58.45 °3 | 33.8 ° 48.2 ; 40.28 ° 43.4 
July 8.9 58.71 | 34.8 49.1 9 40.54 7, 44.1 
18.9 40.82 | 45. 
28.8 41.13 3! 45,¢ 
Aug. 7.8 41.44 > 46.4 
17.8 41.76 3? | 47,j 
27.7 : 42.09 © 48. 
Sept. 6.7 42.41 49-4 
16.7 42.72 37 | 50.1 
26.7 43.02 3°! so; 
Oct. 6.6 43.31 79! 51.3 
(16.6 43-58 i | 51.¢ 
26.6 43.83 51.8 
Nov. 5.6 44.05 77] 52.¢ 
15.5 44.24 ° 52.¢ 
25:5 44-40 — 52. 
Dec. 5.5 44.53 5 §2.¢ 
15.4 44.62 51.¢ 
25.4 44.67 5 51.8 
- 35-4 44.67 ~| 51.6 
Sec 6, Tan 6 1.058 40.34 
Mean Place 39°.084 34". 
D’ya, Dea +0.01 —0.01 
Dy 6, Ded +0.2 40.9 


(Eph 15] | 


an. 0.4 
10.4 
20.4 
30.3 

eb. 9.3 


19.3 

1.2 
11.2 
21.2 
31.2 


lpr. 10.1 
20.1 
30.1 

fay 10. 
20.0 


far. 


30.0 
‘une 9.0 

18.9 

28.9 
uly 8. 


18.9 
28.8 
lug. 7.8 
17.8 
27.8 


ept. 6.7 


APPARENT PLACES OF STARS, 1915. 


6 Mensee. 
Mag. 5.6 


Right 
Ascension. 


16.7 | 40 


26.7 
Jct. 6. 
16.6 


26.6 
Nov. 5.6 
15-5 
25-5 
Dec. 5.5 


15.5 
25-4 
35-4 
ke 6, Tan 8 
fan Place 


¥ya, Dea 
96, Ded 


22.5 
20.2 * 
18.4 7 
17.1 5 
16. 
6.4 6 


16.4 
17.0 6 
18.1 - 
19.9 
22.2 73 
27 
24.9 
28.0 3 
31.3 
34-7 34 
I 
3 33 


I. 
4442 
47.1 77 
5-919 
50°'.32 
+0.16 
+0.9 


m Persei. 


Mag. 6.1 


32.61 
32.61 


° 


1.365 
25°.825 


+0.02 
+0.2 


Declina- 
tion N. 


e s 


+42 53 


14.8 
15.9 * 
16.8 
17-5 
17-9 


18.0 
17.8 
17.4 
16.7 7 
15-7 
14.6 
13. 
Dt t3 
10.8 
9-5 
8.3 
7.2 
6.4 
5:7 
5-3 


5.0 
5.0 
5.2 
5.6 
6.2 


7.0 
i 
9 
10.0 7 
11.2 7? 
13 


T 


th “IO 


> bw 


00 MANO Weanron 


o- 


12.5 
13.9 4 
15.3 1 
16.7 ; 

18.1 "4 


14 
19.5 
20.8 *3 
22.0 7 


+0.929 
0’'.24 


-0.02 
+0.9 


[Eph 1s] 


FOR THE UPPER TRANSIT AT WASHINGTON. 
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@ Tauri. 

(Aldebaran.) "Mewar 
Mag. 1.1 741 
Right Declina- Right Declina- 
Ascension. tion N. § Ascension. | tion S. 
h m - 4 h m 7 
4 31 |j+1620] 4 32 |-— 33! 

8 ee 8 ve 
4.26 31.3 5.96 25.3 
4.25 ‘ 31.1 71 5.94 ‘ 26.5 7? 
4.19 30.8 ; 5-88 ° | 27.6 tt 
4.10 9 | 30.6 5.78 28.5 9 
32 2 
3.98 re | 303 ; 5.66 vg | 292 : 
3.83 30.0 5.51 29.7 
3.67 if 29.7 3] 5.35 © | 30.0 5 
3-50 fF | 29.4 37 5.18 6 | 308 
3.34 tA 29.1 3 5.02 | | 30.0 | 
3-20 28.9 3 4.87 1 | 297 ; 
3.08 28.7 4.75 29.2 
3.00 * | 28.6 714.66 9 | 28.5 2 
2. 4 28.5 ‘| 4.61 5 27.5 ° 
2.96 : 28.6 ; 4.60 3 26.4 +3 
3.01 28.8 4.63 25.1 
9 4 8 15 
3.10 29.2 4.71 23.6 
3.24 3 29.7 4.83 - 22.0 a 
3-42 © 130.3 >| 4.99 2° | 20.3 7 
3.64 ag | 31° Hi 519 2 18.5 |5 
-~ 47 -_ 1 on as 16.7 1 
4.1 32. 5.67 15.0 
4.46 3° | 33.7 9] 5.94 27 | 13.4 7 
4.77 3° | 34.7 7°] 6.23 29 | 11.9 75 
5.08 3* | 35.6 3 6.53 %° | 10.6 73 
5.40 2 36.4 2] 6.83 2 9.6 - 
5.72 37.2 7.12 8.9 
6.03 37 | 37.8 °f 741 79} 8.5 4 
6.33 3° | 38.3 517.70 79] B5 ° 
6.61 72 138.6 31 7.96 7° | 8.7 ? 
Or 7 | 38.6 217.96 0 | 87 ¢ 
6.88 a5 38.9 . 8.21 23 9-3 2 
7.13 38.9 8.44 10.1 
7.35 im 38.9 . 8.65 3 11.2 _ 
7.55 38.8 8.83 re | 124, 
7.72 i 38.6 ; 8.98 3 13.8 " 
7.85 ro 38.3 5 9.09 ©, | 15-2 ts 
7.95 38.0 9.17 16.7 
8.00 5 | 37.8 7] 9.21 18.1 4 
8.01 * 137.5 319.21 ° 19.4 "9 
1.042 +0.293 1.002 -0.062 
___2°.478 21/’.52 4°.240 31''.42 
+0.0I -0.01 0.00 0.00 
+0.2 +0.9 +0.1 +0.9 
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ee ee a 





Tt Tauri. Groombridge & 












53 Eridani. 







@ Doradus. 
Mag. 4.0 Mag. 4.3 Mag. 6.0 
Declina- Right Declina- Right Deck 





tion N. Ascension. | tion! 


——— 


e ‘ h m 8 






tion S. ion. 





















e , 


h m 






























h m 

434 |-1427] 437 |+2247] 4 37 |+75 

$ ” s ” s ” s ” 
Jan. 0.4] 12.07 75.1 18.91 65.5 10.35 52.0 [27.91 | 35-9 
10.4] 11.88 79 | 77.7 7°] 18.88 67.2 7110.35 °: 52.1 * $27.67 74) 38.5 
20.4 | 11.63 75' 79.9 77] 18.80 ~ | 68.7 | 10.30 5! 52.1 ° [27.28 99) 407 
30.3 | 11.33 3 | 81.6 ” 18.70 4 | 69.9 ‘9 10.21 3 | 52.1 . 26.74 *| 42.3 
Feb. 9.3] 11.00 56 82.8 i 18.56 im | 70.8 6 10.08 te 52.0 | 26.10 73 43-9 
19.3 | 10.64 a 83.5 18.39 | 71.4 9.93 51.9 [25-37 __, 447 
Mar. 1.3] 10.26 3 , 18.22 “4: 71.8 4] 9.76°7 51.6 3 [24.60 x 45.0 
11.2 18.04 16 71.8 °1 9.5977: 51.3 3 123.82 7! 44. 
21.2 17.87 io 71.5 9.42 t ' §1.0 ; 23.07 | 43.8 

1.2 I ' 70. .2 0.6 * [22. 2 
3 17-71 170.9 | 9.27 15 50.6 4}22.39 2! 424 
Apr. 10.1 17.57 ! 70.0 9.14 §0.2 421.80 40.6 





9.05 9) 49.8 4421.34 4°) 384 





























17.47 *° : 68.9 
30.1 17.40 '| 67.5 ™] 9.00 5| 49.4 4} 21-02 ¥ 36.0 
May 10.1 17.38 7| 65.877] 9.00 °| 49.1 ; 20.86 ". 33-4 
20.0 17.40 , 63.9 79 9.05 ° 49.0 1 |20.86 2 307 
30.0 17.47 61.9 9.14 48.9 |21.04 | 28.0 
June 9.0 17.58 rs ' 59.8 - 9.28 3 49.0 ; 21.38 a 25.3 
19.0 17.73») | 57-5 i 9-46 3 | 49°3 3 21.87 > 22.9 
25.9 17-91 |, | 55-3 5] 9:69 2 49.6 5 127°5° 56. oy 
July 8.9 18.13 ne | SE ar] 994 28 | SOT G 23.26 7 187 







18.9 18.38 | 51.0 | 10.22 50.7 [24.52 !17.1 
28.8 18.65 i 49.0 7°] 10.53 > 51.4 / }25.08 ae 159 
Aug. 7.8 18.94 9 47.3 7 10.85 37| 52.1 7 26.10 17) 15, 
17.8 19.24 . 45.9 “ 11.18 33} 52.8 ; 27.16 1°") 14.6 
27.8 19.54 0 44.9 "| 11.51 - 53.6 - | 28.26 14.6 










7 Ii! 
Sept. 6.7 19.83 |44.2 [11.84 | 54.3 . 129.37 150 
16.7 133 12.16 37 | 54.9 : 30.46 ee 15. 
26.7 12.47 3" | 55.5 9 131-52. | 17.0 
Oct. 6.6 12.77 *. 56.0 ; 32.54 "9s 18.6 
, 29 . 6 
16.6 13.06 96 56.4 4 33.49 8; 20 


13.32 | 56.8 $34.36 | 22.8 
13.56 °*| 57.1 3135.13 27] 25:3 
35-78 °>| 28.1 


26.6 
Nov. 5.6 


15.5 13.78 7° | 57.3 7 | 
25-5 13.96 " 57.5 . 36.29 - 319 
Dec. 5.5 14.10 "| 57 6 ; 36.65 ai 34.0 


57-7 | | 36-85 | 37-° 
14.27 >| 57.8 | 136.88 2 39.9 
14.29 7| 57.9" |36.74 "*] 42-6 


1.085  +0.420 4.074 3-93 
8°.495 41/'.21 22°.320 ©618".33, 


15-5 
25.4 















—1.440 
7317-84 
+0.03 






17°.155 69"".75 

0.01 +0.0F 

+0.1 +0.9 
(Eph rs} 





+0.01 —0.0I +0.10 “0.00: 
+0.1 +0.9 +0.1 +0.9 | 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


{ean Solar 
Date. 








h m ° a 
445 |+ 648 















8 vn 
15-25 5 | 97-7 
15.25 57.0 
15.20 >| 56.3 
. . , 15.12 55-7 
. 2 7 Tt 
eb. 9.3 70 | . 26 | ; . 6 | 15:01 14 55-2 
14.87 6 54.8 
14.70 6 | 54:5 
14-55 16 54:3 
14.39 ts 54-2 
14.24 13 54.2 


\pr. 10.1 . . ‘53, . . I4.tl |, 54.3 
14.02 

. . 13.96 

Way 10.1 . . . , . . 13.95 

. . 13.98 


. . . 14.06 57.2 
lune 9.0 | 48. ; , ; , , 14.18 6 
14.34 1° | $9.3 0 
. . . ; . . 14.53 23 60.5 13 
[uly 8.9 . . 547, , 24 | 20. 14.76 36 61.8 
15.02 63.0 
, , . , ; 15.29 7 | 64.3 73 
Aug. 7.8 2537) 4. ; 04? , 15.58 79 | 65.4 
, 15.88 3° | 66.5 *! 
16.18 2 67.3 8 


16.49 68.0 
16.79 3° | 68.5 
17.08 79 | 68.8 
17.36 7° | 68.8 


“~ Om nw W -ua As 8 


ons NA WwW 


# 


al 


17.87 | 68.2 
18.10 73 | 67.6 
18.30 7° | 66.9 
18.47 *! | 66.0 
18.61 *4 | 65.1 
Io 
18.71 64.3 
18.77 6 
18.79 7 | 62.6 


) Ww 
HD ARAAR N 


z 
° 
* 


mPoont DA & WN OWN ~~ 


F 





NQ = wm 
PAM AANA ; 
hn AMUN AA ANNNN © 


Nn 
» 
as 

00 0 






kee $, Tan 3 . . . . . 1.007 +0.120 
Mean Place . . . . . 13°.471 49''.86 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
Mean Solar 
Date. 


h m 
446 {+18 41 


oo 


Jan. 0.4] 39.25 . . 55.9 
55-7 


10.4 | 39.16 
20.4 | 38.98 8 . 55.6 
30.3 | 38.70 ” . 73° | 55.4 
Feb. 9.3 | 38.35 . . ; 55-2 


19.3 | 37-94 . . 55.0 
Mar. 1.3] 37.50 “ | 83. 30 7° | 54.8 ? 
11.2 | 37.05 45 | 83. , 54.6 7 
21.2 | 36.61 “4 97 7° | 54.3 3 
31.2 | 36.21 xs 81 | 54.0 ; 


Apr. 10.2 | 35.86 
20.1 | 35.59 ; 
30.1 | 35-41 

May 10.1 ] 35.32 
20.0 | 35.34 


30.0 | 35.46 
June 9.0] 35.68 7” 

19.0 | 36.00 3? 

28.9] 36.41 7 
July 8.9] 36.90 #9 


18.9 | 37-45 ¢ 
28.8 | 38.06 


Aug. 7.8} 38.70 
17.8 39-38 «. 
27.8 | 40.07 


Sept. 6.7 | 40.76 
16.7 | 41.46 7° 
26.7 | 42.13 

Oct. 6.7 42.78 © 
16.6 | 43.40 


26.6 | 43.97 ; 
Nov. 5.61 44.48 > 
15.5 44.92 © 
25.5 | 45.29 3 
Dec. 5.5] 45.56 x 


15-5] 45-74 
25.41 45.82 

35-4] 45.79 9 
Sec 6, Tan 6 2.478 
Mean Place 35°.540 


D’ya, Dua +0.06 
Dy 6, Da 6 +0.1 











70.9 
79.9 
70.6 
70.2 
69.6 
69.0 
68.2 


67-4 
66.6 


65-9 
65.2 





64.2 
63.9 
63.8 


63.8 











ean Solar 
Date. 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


fi Camelop. 
Mag. 4.2 


Righ 
Ascension. 


Declina- 
tion N. 


e , 


+60 19 


+1.755 
10’’.05 


0.03 
+1.0 


€ Auriges.. 
Var. 3.0-4.5 


Right 
Ascension. 


h m 
4 55 
8 


54:37 
54-37 ¢ 
54-31 
54.20 


54-04 ‘9 


53-85 

53-63 7 
53.40 °9 
53-17 °° 
52-96 18 


52.78 

52.64 *4 
52.55 ° 
52.52 3 
$2.55 3 


52.64 
52.78 °4 
52.98 7° 
53-23 * 

53-53 


1.383 
52°.017 
+0.02 

+0.1 


Declina- 
tion N. 


e , 


+43 41 


68.1 
69.3 
70.4 8 
71.2 7 
71.9 3 
72.2 
72.3 ° 
72.2 * 
71.7 3 
70.9 9 
70.0 
68.9 
67.6 
66.3 
65.0 


63.7 
62.5 
61.5 
60.6 


59-9 


59.3 
§9.0 
58.9 
58.9 
59.2 


59.6 
60.2 


60.9 
61.7 
62.6 


63.7 
64.8 
66.1 
67.4 

13 
68.7 14 
70.1 


wm O ON DA &W OO mw An Oo 


- 


bag 
an | 


13 
13 


9 1.4 33 
4 a: 12 


+0.956 
55’’.08 


0.02 
+1.0 


{Eph 1s) 


& Aurigee. 
Mag. 3.9 


Right 
Ascension. 


h m 


Declina- 
tion N. 


e ‘ 


4 56° |+4057 


8s 
34.30 | 
34.30 
34-25 


37-59 |. 
37-90 3, 
38.18 ? 
38.42 74 
38.62 7° 
14 


38.76 


23.1 
24.2 
25.2 
25.9 
26.5 


26.8 
26.9 * 
26.7 7 
26.2 5 
25:5 9 
24.6 
23.6 
22.5 
21.3 
20.2 


19.1 
18.0 
17.1 
16.4 
15.8 


15.4 
15.1 
15.1 
15.2 
15-5 


| 15.9 
16.5 
17.1 
17-9 
18.8 


19. 
9-7 10 
20.7 
21.8 77 
23.0 - 
24.2 

47 


25-3 


II 


oO BAAR FW eH OW - An 6 


38.86 *° | 26.5 *? 


38.89 3 
1.324 
32°.023 
+0.02 
+0.1 


27.6" 
+0.868 
10’'.53 


0.02 
+1.0 
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t Tauri. 
Mag. 4.7 
Right | Declina- 
Ascension. | tion N. 
h m ® ’ 
45 +21 28 
8 zd 
2.76 19.7 
2.78 7 | 19.7 ° 
2.74 3 19.7 ° 
2.66 | 19.6 ; 
2.55 14 19.6 
2.41 19.5 
2.24 "7 | 19.3 ? 
2.07 *7 | 19.1 ? 
1.90 7 18.8 ; 
. 8. 
174 1) | 185 3 
1.60 18.2 
1.50 *° | 17:9 3 
1.43 | 17.7 ? 
1.41 ; 17.5 * 
1-44 9 | 17-43 
1.51 17.3 
1.63 6 17.4 * 
1.79 | 17.7 3 
1.99 04 18.0 ; 
2.2 18. 

3 27 4 5 
2.50 18.9 
2.79 79 | 19.5 © 
3.09 3° | 20.2 7 
3.41 3 20.8 : 

21. 
- 32] 4 
4. 21.9 
4.39 33 | 22.4 5 
4.70 3" | 22.8 4 
5.01 0 23.2 ; 
5-30 °) | 23.4 ° 
5-58 23.5 
5.84 7°] 23.67 
6.07 73 | 23.6 ° 
6.27 * 23.6 . 
6.43 13 23.6 ° 
6.56 8 23.6 
6.64 23.6 
6.68 4] 23.5 

1.075 +0.393 
__0°-837 9°83 

+0.01 0.01 

+0.1 +1.0 
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11 Orionis. f Eridani. 
Mean Solar Mag. 4.6 Mag. 2.9 

. Right | Declina- Declan, 
Ascension. tion N. tion S. 

h m ° , s 
459 [+1517 — 3t 

8 ha at 
Jan. 0.4] 44.52 ,| 209 > 37-7 
10.4] 44.53 _ | 20.5 4 39.1 
20.4144.50 3| 20.2 3 41 40.4! 
30.41 44.43 7 | 19.9 3 41.5! 
Feb. 9.3 | 44.32 14 19.7 3 42.3 
19.3 | 44.18 6 | 194, 43.0 
Mar. 1.3 | 44.02 19.2 43-4 
11.2 | 43.85 - 19.0 7 43.6 

21.2 | 43.69 ‘6 18.8 ; 43.6 

31.2 | 43.53 13 18.6 ' 43-3 
Apr. 10.2 | 43.40 18.5 42.8 
20.1 | 43.30 °° | 18.5 ° 42.1 
30.1 | 43.23 7] 18.5 ° 412 
May 10.1] 43.21 7] 18.6 * 40.1 
20.1 | 43.23 7] 18.8 ? 38.8. 
; 7 4 ] 
30.0} 43-30 | 19.2 37-3, 
June 9.0] 43.41 19.6 ¢ 91 35.9 
19.0 | 43.56 7 | 20.2 34.0" 
28.9 | 43-75 9 20.9 7 7 32.3, 
July 8.9] 43.98 oe 21.6 ? 23 | 303; 
18.9 22.5 ; 28.8 
28.9 127.2, 
Aug. 7.8] 44. 24.1 7) 25.7 
17.8] 45.11 * 24.9 ie 24.5. 
27.81 45.42 xt 25.6 ? 30 23.5. 
Sept. 6.7 145.73 26.2 22.8 
16.7 | 46.05 37 | 26.6 4 79 | 22.4 

26.7 | 46.35 3° | 27.0 4 79 | 22.4 
Oct. 6.7 | 46.65 3 27.1 7 2° | 22.7 
16.6 | 46.93 4 27.1 ° 37 | 23.4 
26.6 | 47.20 27.0 24.3 
Nov. 5.6] 47.45 7° | 26.8 ? 25.5 
15.6 | 47.67 77 | 26.5 3 T | 26.9 
25.5 | 47.87 "6 26.1 4 28.5, 
Dec. 5.5 | 48.03 - | 25-6 ; 30.2 
15.51 48.15 .| 25.2 28.3 156.29 || 53.1 45.17 _ | 31.8 
; 7 24.8 ; 4 | 295 - 56.34 i 55.6 45.23 ; 33-4 

| 24.4 30.6 | 56.34 °| 57.9 73] 45.26 3] 34.9 


+0.873 1.082 -0.414 I.004 0.09! 
14’.19 51°.735 64''.16 40".249 43°’.62 

—0.02 -0.01 +0.01 0.00 0.00 

+1.0 +0.1 +1.0 +0.1 +1.0 
[Eph rs] 


1.037. +0.273 
42°.650 11/’.96 
+0.01 0.00 
15, De +0.1 +1.0 












APPARENT PLACES OF STARS, 1915. 331 
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Mt Aurigee. 19 H. Camelop. Kh Leporis. (Capel) 
lean Solar Mag. 4.8 Mag. 5.2 Mag. 3.3 Mag. 02 
Right Declina- Right Declina- Right | Declina- Right Declina- 
Ascension. tion N. tion N. Ascension. tion S. ion on N. 
h m ad h m . ? h m _ 
5 7 |+3823] 5 8 |+79 8 5 10 |+45 54 
s oe ry oo 3 or 
an. 0.4] 38.80 17.2 39.43 25.1 26.96 58.2 
10.4 | 38.82 7 | 18.2 ° 39.24 79] 28.0 ° 26.98 7| 59.6 ** 
20.41 38.78 *] 19.0 °§38.82 . 30.6 7 26.93 >| 60.8 7” 
30.4 | 38.69 9} 19.7 A 38.21 3 32.8 7” 26.82 ** | 61.8 ° 
eb. 9.3 | 38.56 20.3 | 137-43 ot 34.5 io 26.67 *> | 62.6 
19.3 | 38.39 20.6 36.52 35.8 26.47 63.1 
far. 1.34 38.19 7°| 20.7 1135.527°7 1 36.5 7 26.25 77 | 63.4 3 
11.2 | 37-98 7" | 20.6 *134.48 **] 36.6 * 26.01 74 | 63.3 7 
21.2 | 37-77 a 20.2 ; 33-45 ‘97 36.2 A 25.77 741 62.9 ; 
1.2 . TQ. 2.48 .2 25. 62. 
3 37-57 |. a 87 35 - 5°54 . 9 
Apr. 10.21 37.40 |19.0 [31.61 33.7 25.34 1.4 
20.1 | 37.27 73 | 18.1 9130.88 is 31.7 7° 25.18 7° | 60.3 7 
30.1 | 37.18 9] 17.1 7° 130.32 5°] 29.4 73 25.08 "6 59.0 *3 
May 10.1] 37.14 *| 16.1 - 29.95 y 26.9 3 25.02 | 57.6 - 
20.1 | 37.16 15.0 to 29.78 ; 24.1 8 25.03 56.2 14 
30.0 | 37.23 14.0 29.83 21.3 25.10 54.8 
June 9.0 | 37.35 - 13.1 3 30.09 . 18.5 7° 25.23 3 | 53.5 *3 
19.0 | 37.53 > | 12.3 7130.55 6 15.8 iw 25.42 *9 | 52.2 *3 
28.9 | 37.75 7 11.6 : 31.21 2 | 13.2 23 25.66 29 51.1 . 
July . “ 30 11.1 4 32.05 es a °595 33 50.1 , 
18.9 | 38.32 10.7 33-04 . 26.2 49.4 
28.9 | 38.65 3 | 10.5 7434.17 5°38) 7.1 17 26.64 3°| 48.8 ° 
Aug. 7.8] 39.00 10.5 °135.41°74| 5.7 *4 27.03 29 | 48.4 4 
17.8 | 39.37 ° 10.6 : 36.73 8 4.8 . 27-44 7 48.2 . 
27.8 | 39.75 38 10.8 3 38.11 4.2 | 27.86 | 48.2 ; 
sept. 6.8 } 40.13 II.I 39.53 4.1 28.28 48.4 
16.7 | 40.51 11.5 *140.967°| 4.4 3 28.71 43 | 48.8 4 
26.7 | 40.89 3° | 12.0 5 42.38 a 5.1 7 29.13 47 | 49.3 9 
Oct. 6.7 | 41.26 ns 12.6 (143-76 ot 6.3 - 29.54 ‘0 50.0 Hi 
16.6 | 41.61 3 13.2 2945-07 7.8 19 29.94 37 50.8 10 
26.6 ] 41.94 14.0 46.29 9.7 30.31 51.8 
Nov. 5.61 42.25 3%| 14.8 2147.39 1!°| 12.0 73 30.66 35 | 52.9 ** 
15.6 | 42.53 7° | 15.7 9148.35 %| 14.5 25 30.97 3° | 54.1 7 
25.5 | 42.78 ie 16.6 ° 49.14 191 17.3 0 31.25 . 55.5 » 
Dec. 5.5 | 42.98 (17.5 749-74 |, | 20.3 50 31.47 1, | 56.9 
15.5 | 43-14 18.5 50.12 | 23.3 31.65 58.3 
25.5 | 43-24 "e 19.5 7°} 50.29 ° 26.3 3° 31.76 77 | 59.7 74 
35.4 | 43-30 | 20.5 *° 150.23 29.3 3° 31.81 >| 61.1 74 
Sec 8, Tan 6 1.276 +0.792 5.307. +5.212 1.437 +1.032 
Mean Place | 36%.538 = 5".59 31*.§12 10.01 24.448 45''-93 
ya, Dea +0.02  -0.01 +0.13. 0.08 +0.03 0.01 
De8, D8 +0.1 +1.0 +0.1 +1.0 +0.1 +1.0 
[Eph rs] 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
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51.4 22 
53.6 22 

0.253 

56’’.85 


0.00 
+1.0 


h m 
S 33 
s 
20.33 
20.40 
20.41 


20.35 
20.24 - 


20.07 
19.87 
19.65 i 
19.41 34 
19.17 || 


18.95 8 


18.77 ° 
18.62 75 


18.52 7° 
18.48 ‘ 


18.50 
18.57 / 
18.70 73 
18.89 *9 
19.12 "3 


8 

19.40 
19.72 37 
20.07 
20.44 3/ 
20.83 39 
4! 


21.24 
21.66 
22.08 *” 
22.50 at 
22.91 7 
23.31 


23.69 ¥ 
24.05 . 
24.37 3 

24.64 i 


24.87 
25.04 *! 


1.413 


25.15 7 





33:2 
34-5 
35.8 


37.0 
38.1 


38.9 
39-5 
39.8 
39-9 
39.6 


39.1. 
38.3 
37-3 
36.2 
34-9 


33.6 
32.2 
30.9 
29.6 
28.5 





27-4 
26.5) 


51 25.8 


25.1 
24.7 


24-4 
24.2. 
24.2, 
24.4, 
24.7 
25.1 
25.7 
26.5 | 
27-5, 
28.6 


29.7 
31.0, 
32.3, 


+0. 


17°.660 24''.07 


+0.03 
0.0 


0.00 
+1.0 
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1 Geminorum. 1 Puppis (G.). Vv Orionis. 
-_ Mag. 4.3 Mag. 6.2 Mag. 4.4 
Date. 
Right | Declina- Right Declina- 


Ascension. tion N. Ascension. tion S. 





e , 





h m h m 
5 58 |+2316] 6 2 |—45 1 +1446 
8 on ry ad ve 
in. 0.5 59-33 15.2 | 3.85 65.7 53.0 
10.4 ° 59.40 ; 15.3 : 3.83 3 68.9 0 52.6 : 
20.4 9 59-42 15-4 | 3-75 14 71.95. 52.2 3 
30-4 7 59:39 7 15-5 5] 3-9! 13 | 74:5 2, 51-9 3 
eb. 9.4 6 | 59:32 1, | 15-7, | 3-43 ,, 76.7 3 51.6 © 
19.3 59.20 15.8 3.20 78.5 51.5 
ar. 1.3 ‘ 59.05 : 15.9 2 93 2 79.8 8 51.3 . 
-3 a1 927! 1g] 15-9, 35 29 93 51.2 | 
31.2 4 58.53 6 15.8 ' 2.06 8 80.7 7 51.2 3 
pr. 10.2 58.37 15.7 1.78 80.0 51.2 
20.2 ©158.23 4] ye 7 P r.52 7° | 78.9 2! 51.2 °? 
O.1 7158.12 7 2° 3 1.29 73 | 97.3 10 1.3 7 
av vo 8 28 g| 15:2? 5 79 19 ‘S20 ST3 | 
y¥Y 10.1 9 55.04 3 15.0 3 I.10 13 75-3 23 51.4 2 
20.1 lo 58.01 14.8 | 0.97 3 | 73-0 7 51.6 3 
30.1 58.03 14.6 0.89 70.3 51.9 
une g.O 9} 58.09 ° 14.5 : 0.85 ; 67.5 * 52.2 3 
19.0 3 58.20 ra | 14-4 0.87 § | 64-4 a 52.6 : 
29.0 7 58.34 19 14.3, | 995 |, 61.3 3 53-1 : 
uly 9.0 7 58.53 oa | 14-4 5] 1:97 os 58.2 0 53-6 , 
18.9 58.75 14.4. | 1-25 55-2 54.1 
28.9 ° 59.00 . 14.6. | 1.46 7 | 52.3 Oe 54.6 ° 
ug. 7-9 3 $9.27 29 | 14-71 | 1:7? 36 49-8 2 55-1 2 
17.8 3 59:5 31 | 148 , | 2-0 3, 47° 8 55-5 | 
27-8 2 | 59-87 2 | 14:9 | 234 3, 1 45-8 55:9 | 
ept. 6.8 60.18 15.0 2.68 44.6 56.1 
16.8 . 60.51 i 15.0 3.03 id 43.9 i 56.2 , 
Set. 20-7 : 0.54 33 | 15° x 3-40 36 | 43:9 « 56.2 
-7 2) Ott? 32| 14:95 3:7 36 44.4 5 59.0 4 
16.7 3 61.49 32 14.7 , | 4-12 34 45.6 - 55-6 5 
26.7 61.81 14.5 4.46 47-3 55-1 
Nov. 5.6 62.11 0 14.2 ° 4:77 a 49.6 y 54:5 ; 
15.6 02-40 26 14.0 , | 5-05 9, | 52-3 3° 53-9 , 
25-6 62.6 23 | 13:7 3 5:29 77 | 55-3 33 53.2 
Dec. 5.5 62.89 1 | 13-5 3 5-49 14 58.6 5 52.5 
15-5 63.08 12. 5.63 62.1 51.8 
25-5 63.23 °5| a34°] 5.71 ® | 65.5 34 51.2 ° 
10| 13-3 9 2 34 6 
35-5 63-33 13.3. | 5-73 68.9 50.6 
xc 5, Tan 6 1.089  +0.430 1.415  —I.001% 1.034 +0.264 
ean Place 57°.210 =. 7”.88 1°.631r 69’’.go 43°.158 46''.33 
Yea, Daa +0.01 0.00 —0.03 0.00 +0.01 0.00 
4 é, Dos 0.0 +1.0 0.0 +1.0 0.0 +1.0 
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22 H. Camelop. 
Mag. 4.7 


Right 
Ascension. 


8 
46.98 
47.06 
47-09 
47-07 
47.00 | 


46.89 
46.75 


49.69 3° 
49.98 *9 
50.25 3 
50.48 a 
50.68 
50.84 7° 
50.95" 

1.083 
65’".37 44°.853 
+0.01 
+1.0 
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Var. 3.2-4.2. 


h m 
6 Q |+22 31 
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tion N. 





J ‘ 


63.4 
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63.7 
63.8 
63.9 
64.0 
64.0 
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63.9 
63.8 
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~ mw oe 6 


~ 00 
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30.1 
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19.0 
29.0 
niv 9.0 


18.9 
28.9 


ug. 7.9 
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Nn 
MO 


ept. 6.8 
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APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


fA Geminorum. 
Mag. 3.2 


Right Declina- 


h 


8 
51.26 
51.35 ; 
SI-39 | 
51.38 6 
51-3? 


51.22 

51.08 6 
50.92 "3 
50.74 7 
50.57 


50.40 

50.25 °° 
50.13 72 
50.05 ° 
50.01 ;‘ 


50.00 
50.05 > 
50.13 
50.26 i 
50.42 


50.62 
50.85 °3 
51.11 20 
51.39 7° 
51.68 79 
31 


§1.99 

52.31 37 
52.64 33 
52.97 39 
53-30 33 


53-62 
53-93 > 
54.23 ° 
54.50 0 
54-75 > 
54-96 
55-13 07 
55-24 
1.083 
49°-125 
+0.01 
0.0 


tion N. 





e Ul 


m 
6 17 |+22 33 


36.0 
36.0 
36.0 
36.1 


36.3 


36.4 
36.5 
36.6 
36.7 
36.7 
36.6 
36.5 
36.4 
36.2 
36.0 


35.8 ; 
35-7 : 
35.6 

35.6 . 
35.6 ° 


35.6 
35.6 
35:7 
35-7 
35:7 


35-7 I 
35.6 a 
35-4 
35.1 ; 
8 
34 4 


34.4 
34.0 4 
33.6 4 
33.2 ) 
2.8 
3 3 


32-5 


32.3 ° 
32.2 * 


» O mt & Mm ~~ »w wt O O 


wm Bw ND me 


° 


000 


+0.415 
29’’.65 
0.00 
+1.0 


? Aurige. 
Mag. 5.1 


Right 
Ascension. 


h m 
6 18 


8 
24.25 
24.36 7 
24.39 3 
24.36 2 
24.26 6 


24.10 
23.89 a 
23.65 i 
23.39 2 
23-13 2. 


22.88 
22.66 - 
22.48 
22.34 74 
22.26 ; 


22.24 
22.28 4 
22.38 *° 


22.54 7° 


22 

22.76 96 
23.02 

23.33 3" 

23.68 33 

24.06 0 
24.46 

44° 1B 


24.89 
25.33 ** 
25.78 45 
26.24 4° 
26.69 45 
44 


27.13 

27.56 43 
27.97 * 
28.34 sy 
28.67 3 
28.95 

29.16 7" 
29.31 * 


1.534 
21°.286 


+0.03 
0.0 


Declina- 
tion N. 


e , 


+49 19 


71.5 
79.3 
69.0 73 


67.5 
65.9 
64.3 
62.7 
| 61.2 


| 
59.8 
58.4 
57.2 
56.2 


55-3 


54.6 
54.1 
53.8 
53-6 
53-7 


54-0 
54-4 
55-1 
56.1 


If 
57.2 13 
58.5 


14 
59-9 
61.4 79 


on zA wwe hRW mH ~3 © 


Lend 


+1.164 
57''.25 
+0.0I 
+1.0 
{Eph rs] 


8 Canis Majoris. 
Mag. 2.0 


Right 
Ascension. 


tn 
Oo 
N 
foe) 
Om A 


I.051 

§7°.372 

—0.01 
0.0 





Declina- 
tion S. 


° , 


—17 54 


35-7 

33-7 °3 
31.9 6 
30.3 
29.0 | 
28.0 

27.5 ° 


I 
27.4 
27.8 4 


9 
28.7 13 
30.0 ® 
31.6 7° 
33-6 °° 
35-9 i 
38.3 
40.8 
43.3 °° 
45.8 75 
0.323 
46'".37 
0.00 
+I.0 
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8 Monocerotis. 
Mag. 4.5 


Right 
Ascension 


1.003 
15°.865 


0.00 
0.0 


| Declina- - 


. | tion N. 





+ 438 
18.7 

17.5 I2 
16.5 7? 
15.6 
14.9 


14.4 
14.0 
13.7 
13.6 
13.6 


xnoOnmnwnrth wn oO 


13.8 
14.0 
14.4 
14.9 
15.6 


16.3 
17.2 
18.1 


19.1 
20.1 


ou 6 NING” & BW 


to 
0 0 


21.1 
22.1 
23.0 
23.8 
24.4 
24.8 
24.9 
24-9 
24.6 
24.0 


od 
9 


PAOD 


OaAW oO 


23.2 
22.1 ** 
21.0 7% 
19.7 °9 
18.3 *4 
13 


17.0 
I 
15.7 
14.4 
+0.081 
12’’.go 
0.00 
+I.0 
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(Cane pus.) 10 Monocerotis. vY Geminorum. 8 Lyncis. 
Mean Solar Mag. -0.9 Mag. 5.0 Mag. 4.1 Mag. 6.0 


ate. 
Declina- Right Declina- Right Declina- Right Decks 
tion S. Ascension. tion S. Ascension. tion N. Ascension. | too X 











° h m °- ¢ h m . h m ° 
—5238] 6 23 |— 442] 6 23 i+2016] 6 29 |+6: 


7 ” ’ 
Ss 


+ § 

51.1 | 47-69 | | 25.9 1 57.09 7-0 159.59 

54.6 29147.76 7 | 27.6 7157.19 |] 6.8 
2 

57-8 37 147.79 3| 29.1 75 157.23 *| 6.7 

60.7 79 | 47.77 , 30.5 “4 57.22 ; 6.6 * 159.72 14 

63-3 | 47-70 |. | 31-6 9 | 97-77 so 6.7 159.58 23 


65-4 / 147.60 | 32.5 | | 57.07 6.7 _ 159-35 
59.06 79 


59.73 ‘ 


Oo = mm WM 


56.94 3] 6.8 


67.1 *7 1 47.46 14 | 33.2 ; 
56.78 | 6.9 


68.2 7 47.31 : 33-7 
one : 47.14 17 33.9 . 6.9 
68.9 | | 46.97 17 | 33:9 56.43 | 7-0 


68.4 46.80 33-7 56.27 7.0 57-62 


nO DBwNM 
wm 
On 
oO 
- 
=~ 
my 
Oo = OO hm hm 
wn 
io 6) 
wo 
Ov 
Ge 
a 





67.5 91 46.65 *> | 33.3 4156.12 | 6.9 7 [57.28 34 | 44.9 
66.1 46.53 *? | 32.6 ; 56.00 *7| 6.9 ° 57.00 6 43.7 
64.3 | 46.44 ° 31.8 7 | 55-91 ; 6.8 © 156.77 - 42.2 
62.0 73 | 46.38 ° | 30.8 7°] 55.87 6.7 | | 56.62 40.4 


59-4 46.36 29.6 55.86 6.7 56.54 








56.6 791 46.38 71 28.3 3155.89 3| 6.7-° 156.54 ° 36.3 
311 46 6 14 8 ° 9 

53-5 5) | 40-44 | 26-9 7 155-97 | 9-7 | 756-63 34-1 

50.3 97 | 46.54 °° | 25.5 74] 56.09 6.8 56.80 *! | 31. 
32 13 15 16 I 24 7 
47.1 I 46.67 17 24.0 8 §6.25 19 6.9 , | 57-04 3r| 29.7 
44.0 46.84 22.4 56.44 7.0 57-35 . 1 27.6 
.9 | 3.00 41.0 3° | 47.03 19 | 21.0 14] 56.66 27| 7.2 ? | 57.73 38 | 25.6 

2 28 22 I 2 I 

Aug. 7.9] 3.25 x0 38.2 © | 47.25 ag | 19:7 3 56.91 S 7-3, | 58-16 3 23.8 
17.9] 3.55 4 35.8 io 47.50 7 | 18.6 9 57.18 93| U4 6 58.64 52 22.2 
«. 27.8] 3.89 37 33.8 14 47.76 47 17-7 © svat 30 7-4 6 59.16 - 20.8 
pt. 6.8] 4.26 32.4 48.03 17.1 57-7 7.4 59.71 19.7, 
16.8] 4.66 4° | 31.5 9] 48.32 79/ 16.7 4158.08 37| 7.3 * | 60.29 5°| 18.8 
26.81 5.07 47 | 31.2 31 48.61 16.8 ™]58.40 ae: 2 60.89 °° 18.3 
Oct. 6.7] 5.48 t 31.6 A 48.91 9 17.1 ; 58.72 3 6.8 ; 61.49 °° | 18.0 
16.7] 5.89 30 32.6 6 49.20 30 ve lo 59.05 32 6.4 5 62.10 50 18.0 
26.7] 6.28 © | 34.2 49.50 18. 59.37 5-9 62.69 18.4 

Nov. 5.6] 6.65 37 | 36.4 77 | 49.78 2 20.1 8 59.68 > 5.3 © | 63.26 $7 | 19.8 
15.6} 6.98 ° 39.1 a 50.05 21.7 7 59.97 3 4.8 5 63.80 * 20.1 | 
25.6] 7.26 3 | 42-2 x 50.29 °* | 23.4 17 | 60.25 a4 | 42 64.30 mi 21.4 
Dec. 5.6] 7.49 ee 45.6 6 50.51 |, | 25-2 19 60.49 | 7 ; 64.74 37 23.0 
15.54 7.66 49.2 50.69 27.1 60.70 3.3 65.11 24.8 

25.51 7.76 7 | 52.8 3°] 50.84 75| 29.0 iH 60.88 78] 2.9 4 | 65.40 79 | 26.8 

35.51 7.79 3 | 56.4 3°] 50.94 *°| 30.8 7 61.00 721 2.6 3 | 65.60 7° | 29.0 
Sec 6, Tan 6 1.648 —1.310 1.003 0.082 1.066  +0.369 2.100 +1.8% 
Mean Place 3°.90r 56’’.20 45°.-790 31''.38 54°.979 0°'.97 55°.621 26°7.6¢ 
0.03 -0.01 0.00 0.00 +0.01 0.00 +0.05 40.02 
Dy 6, De 8 0.0 +1.0 0.0 +1.0 0.0 +1.0 -o.1 41.0 | 
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§2 Canis Majoris. 
Mag. 4.5 


Right 
Ascension. 


ot 
Ww Cm HH 


| Declina- 
tion S. 





23 H. Camelop. 


Mag. 


Right 
Ascension. 


+0.14 
-o.I 


5-6 


Declina- 
tion N. 





+79 39 
39.6 


?| 42.6 3° 


29 
45:5 
48.2 
50.7 > 
52.8 
54.5. 


12 


55-7 
56.3 ° 


+5.481 
32/'.76 

+0.05 

+1.0 


[Eph 1s] 


51 Aurige. 
Mag. 5.7 


Right 


Declina- 


Ascension. tion N. 


1.295 
46°.215 


+0.02 
-O0.I 


+ 39 27 


66.6 
67.6 *° 
68.6 7° 


64.2 
63.2 
62.4 
61.6 
60.9 


60.2 
59-7 
59.2 
58.9 
58.6 


58.5 
58.5 
58.7 
59.0 
59-5 
60.1 
60.9 
61.8 


oO 6 Am WwW ww O 


+0.823 
60''.74 


+0.01 
+1.0 


343 


y Geminorum. 
Mag. 1.9 


Right 
Ascension. 


1.043 


Declina- 
tion N. 





or 0 900 


women CO 


oN WW WW Www bw w 


27.1 
26.3 8 
25.6 7 
24.8 : 
24.0 

4 7 
23-3 

22.6 @ 
22.1 9 


+0.296 


48°.129 21’'.89 


+0.01 
0.1 


0.00 
+1I.0 
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Mean Solar 
Date. 


Jan. 0.5 
10.5 
20.4 
30.4 

9-4 


19.4 

1.3 
11.3 
21.3 
31.3 


10.2 
20.2 
30.2 
May Io.1 
20.1 


Feb. 


Apr. 


30.1 
June 9.1 
19.0 
29.0 
July 9.0 


19.0 
28.9 
Aug. 7.9 
17.9 
27.8 


Sept. 6.8 
16.8 
26.8 

6.7 
16.7 


Oct. 


26.7 
Nov. 5.7 
15.6 
25.6 
Dec. 5.6 


15-5 


25:5 | 


35-5 


Sec 6, Tan 6 
Mean Place 


— 


Mpa, Dwa 
b 6, Dw 6 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


v Argis. 
Mag. 3.2 


Right 
Ascension. 


h m 


6 35 


8s 
11.84 
11.87 3 
11.84 3 


11.75 9 
11.607 
19 


11.4! 
11.18 73 
10.92 

10.65 7 
10.37 75 


10.09 
9.83 26 
9.60 73 
9.41 *9 


Decima- 
tion S. 


—43 6 
69.8 

73.1 33 
76.2 3° 


29 
79.1 
81.7 26 


21 
83.8 
85.41 
86.6 
ae 

76 
87.3 
86.6 Z 
85.4 
83.8 7 
81.8 7° 

23 


79-5 — 

76.9 26 

74.0 29 
1.1 79 


68.1 3° 
30 


65.1 
62.3 " 
59-7 3 
57-3 10 
55-4 14 


54.0 

53-1 ? 
52.7 4 
§2.9 7 


9 
53.8 1s 


‘| 22.71 77 


S Monocerotis. 


Mag. 4.7 
Right Declina- 
Ascension. tion N. 


h m e , 
6 36 i+ 958 
36.2 
35-3 
34.6 


34.0 
33-5 


33.1 
32-9 
32.8 
32-7 
32-7 
32.8 
33-0 
33.2 
33-5 
33-9 


34-4 
34-9 
35-5 
36.1 
36.8 


37-4 
38.1 
38.7 
39.1 
39.5 


39.7 
39-7 
39.5 
39.1 
38.5 


37-7 
36.8 
35.8 * 
34:7 0 
33.5 


I 
32.4 
314 
30.4 

+0.176 
30°'.86 


0.00 
+1I.0 
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8 
19.83 
19.93 °° 
19.98 ; 
19.98 
19.93 > 


19.84 

19.72 *7 
19.58 - 
19.42 7 
19.25 ° 


19.09 
18.94 75 
18.82 7? 
18.72 *° 
18.67 5 


18.65 
18.67 7? 
18.73 
18.83 3 
18.96 io 


19.13 
19.33 7° 
19.55 
19.80 75 
20.06 - 


20.34 
20.63 79 
20.93 . 
21.24 1 
21.55 7 
21.86 
22.16 %° 
22.44 7 
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24 

22.95 
23.16 

23.33 -/ 

23.46 *3 

1.015 

17°.836 

0.00 
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€ Geminorum. 
Mag. 3.2 


Right 
Ascension. 


hm 
6 38 |+25 12 


Ss 
44.42 
44.53“, 
44.59 - 
44.60 


5 
44.55 > 


45.03 
45.35 > 
45.68 33 
46.01 y 
6. 
49.35 34 


46.69 
47.02 38 
47.33 9 
47.63 a 
47.90.27 
48.13 
48.32 79 
48.47 *5 
1.105 
42°.204 
+0.01 
-0.I 
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tion N. 


° e 


64.0 
64.1 


60.5 

60.0 5 
59.5 > 
59.1 3 
58.8 ; 
58.6 
58.4 
58.4 
+0.471 
58''.74 
+0.01 
+I.0 


2 
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§ Geminonn. 
3-4 


Mag. 
Right 
Ascension. 
h m 
6 40 


s 
33-19 
33-29. 
33-35 
33-35 4 


33-23 | 
33.11 

32.96 
32.80 ° 


32.63 - | 


32.47 
32.32 
32.19 *9 
32.10 
32.04 


32.02 
32.04 6 
32.10 

32.19 
32-33 16 


32.49 

32.69 290 
32.91 77 
33.16 3 
33-42 28 


33-70 
34.00 3° 
34.30 
34.61 2 
34.93 3 


35-24 
35-54 x0 
35-84 © 
36.11 7! 


TS 


; 25 
36.36 9 


36.58 
36.75 7 
36.89 ™ 
1.026 
31°.160 


+0.0I1 
-o. I 


15 | 


+ 


Dechai 
thoa 5 


I, 
[+124 
| 22.6 
21.9 
| 21.4 

20.9 
| 20.6 
| 


203 
| 20.2 
| 20.1 
: 20.1 
20.2 


20.3 
20.4 
20.5 
207 
21.0 


21.3 
21.6 
22.0 


18.1 


17.2 
16.4 


7 

17" 
0.00) 

+1.0 
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&@ Canis Majoris. 
(Streus.) 
Mag. —1.6 







18 Monocerotis. 
Mag. 4.7 





ean Solar 
Date. 


N 


. 6.7 
6.7 
6.7 

- 3-7 
15.6 
5.6 

- §-6 
5-5 
5-5 
5-5 


ww wW = 






1.043 
24°.147  55°'.77 
-0.o01 0.00 
-0.!I +1I.0 

[Eph 1s] 







32°.874 19''.96 
+0.07 +0.03 
-O.1 +1.0 
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Mean Solar 
Date. 


Jan. 0.5 
10.5 
20.5 
30.4 

9-4 


19.4 

1.3 
11.3 
21.3 
31.3 


10.2 
20.2 
30.2 
10.2 
20.1 


Feb. 


Mar. 


Apr. 


May 


30.1 
June 9.1 
19.0 
29.0 
July 9.0 


19.0 
28.9 
Aug. 7.9 
17.9 
27-9 


Sept. 6.8 
16.8 
26.8 

6.7 
16.7 


Oct. 


26.7 

5-7 
15.6 
25-6 

5.6 
15.6 
25-5 
35-5 
Sec 6, Tan 6 
Mean Place 


Nov. 


“ya, Dea 


6, Do 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


€ Mense. 
Mag. 5.6 


Right 


Ascension. 


h m 
6 46 


8 
75-37 
75-07 
74.52 


30 
55 


73-73 


72.73 | 
71.55 


18 


70.21 734 
68.77 *4 
67.26 *5* 


I 
65.72 184 


64.18 
62.68 * 
61.26" 


59-95 ° 
58.78 ; 
57-77 
56.95 
56.33 
55-94 
55-78 
55-85 


56.15 
56.68 


57-41 


58.34 109 


59-43 | 
60.64 
61.95 : 
63.29 ; 
64.64 : 
65-93 
67.12" 
68.17 * 
69.03 
69.68 


70.08 
70.21 


70.09 


54 
5 


5° 
42 
31 
17 
oI 


82 
62 


39 
16 


7 


30 
53 
73 
93 


21 
31 
34 
35 
29 


19 
05 
65 
40 


13 
12 


6.204 
68°.432 


0.16 


-0.I 


Declina- 
tion S. 





— 80 43 
23.0 
26.5 35 
30.0 
33-3 3° 
36.2 a5 
38.7 
40.8 "6 
42.4 tr 
43.5.7" 
44.0 > 
44.0 
43.6 4 
42.6 *° 
41.2 ‘9 
39.3 2° 
37.0 

6 
34-4 ° 
31.5 *9 
28.5 2 
25.3 


27.0 ‘7 
30.6 3 
6.123 

30°'.15 
—0.08 
+1.0 


6 Geminorum. 
Mag. 3.6 


Right 
Ascension. 


h m 
6 47 

8 
13-75 
13.88 *3 
13.96 | 
13-97 | 
13.93 


13.83 

13.70 
13-53 7 
13.34 79 
13.14 1 
12.95 

12.78 *7 
12.63 15 
12.51 77 


12.43 3 


12.40 
12.41 
12.47 
12.58 ts 
12.73 
12.92 
13.14 6 
13.40 a 
13.68 3 
13. 

3-99 33 
14.32 
14.66 34 
15.01 3 
15.38 sl 
15. 

3°75 37 
16.12 6 
16.48 3 
16.82 34 
17.15 0 
17.45 26 


17.71 
17.93 © 
18.09 
1.207 
11*.329 
+0.02 
-O.1 


Declina- 
tion N. 





e é 


+34 3 


58.1 
58.7 
59-4 


6 


54-9 / 
54-3 6 


53-7 6 
53.1 6 
52.5 
52.0 ° 
6 
SI 4 


51.2 
50.9 3 


50.7 * 
50.6 * 


I 
50.7 * 
50.9 


4 
51-3 
51.8 9 


+0.01 
+1I.0 


[Eph rs] 





& Pictoris. T Argts. | 
Mag. 3.3 Mag.2.8 
Right Right — Decz 
Ascension. Ascension. | ton} 
h m hm ! ‘ 
6 47 6 47 |—50 
8 8 " 
22.05 | 51.89 | 414 
22.04 51.92 | 43-0 
21.93 | 51.88 *' 48.4 
21.74 » 51.78 | 313 
21. 1.61 ; 
47 34 b) | 543 
21.13 51.38 | 567 
20.73 *° 51.11 7! | 58.6 
° 
20.29 4 50.81 3° | 60.1 
19.83 4° 50.49 37 | 61.1 
19.35 ‘i 50.16 33 | 61.5 
18.87 6 49.83 61.4 
18.41 4 49.51 3 | 60.3 
17.99 *, 49.22 *9 597 
17.61 3 48.97 7° | 58.2 
17.28 8 48.76 °F | 56.3 
17.01 48.60 54.0 
16.82 *9 48.49 - 51.4 
16.69 * 48.43 °| 48.5 
16.64 48.43 | 45-4 
16.67 3 48.49 | 42.3 
16.78 3 48.60 1s | 39? 
16.96 * 48.77 *! | 36.2 
25 22 
17.21 > 48.99 36 | 334 
17.53 ° 49.25 ° | | 305 
17.90 3 49.55 2 28.8 
18.33 49.89 27.1 
18.79 50.26 37 | 26.c 
19.28 49 50.65 39 | 25.5 
19.79 °: °1 51.05 40 25.¢ 
20.30 I. 26. 
eaecloele 
20. 51.84 _ | 27. 
21.27 47 52.22 3° | 29.8 
21.70 #8 52.57 2 | 32.3 
22.07 0 4 52.88 - 35-2 
22.37 3 53-14 2° | 38.5 
22.60 53-35 42.1 
22.73 *3 53-49 “4 | 45.7 
22.78 53-56 7 | 49.3 
2.119 —1.869 1.572 1.21 
19°.240 60'’.16 49°.608 47'.& 
-0.0§  -0.03 0.03 -0.02 
-0.1 +1.0 -0.I +1.0 


an. O.5 
10.5 
20.5 
30.4 

9-4 


19.4 

1.3 
11.3 
21.3 
31.3 


10.2 
20.2 
30.2 
fay 10.2 
20.1 


pr. 


30.1 
‘une 9.1 
19.0 
29.0 
‘uly 9.0 


19.0 
28.9 

7-9 
17-9 
27-9 


sept. 6.8 
16.8 
26.8 
6.7 
16. 


26.7 
NOV. 5.7 
15.6 
25.6 

5.6 
15.6 
25-5 
35-5 
wc 8, Tan & 
lean Place 


Yea, Dea 
D, 3, De 5 


Aug. 


Oct. 


Dec. 
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15 Lyncis. 
Mag. 4.5 


Right 
Ascension. 


h m 


6 49 


$ 
59.11 
59.28 8 
59.36 | 
59-36 | 
59.26 17 


58.85 74 
58.56 79 
58.24 4 
57-90 33 
57-57 
57.26 >> 
56.99 *7 
56.77 7 
56.61 7° 
fe) 


56.51 3 
56.49 & 
56.55 
56.67 19 
56.86 36 


57.12 
57-44 2 
57.81 97 
58.23 7 
58.68 45 
50 


59.18 


Declina- 
tion N. 


9 6 


+ 58 31 


6 Canis 


Majoris. 


Mag. 4.2 


Right 
Ascension. 


Declina- 
tion S. 


+I.0 
(Eph 1s] 


€ Canis Majoris. 
Mag. 1.6 


Right 


Ascension. 


~~ 
» COf CO 





347 


¢ Geminorum. 
Var. 3.7-4.3 


Right 
Ascension. 


1.069 


+0.0I 
-O.I 


Declina- 
tion N. 





+2041 
49:4 
49.2 
49.1 
49.0 
49.1 


49.2 
49.4 
49.6 
49.8 
49.9 


50.0 
50.1 
50.1 
50.1 
§0.1 


~~ mm WBN WN ~~ -& &F mw WD 


~ © 00 F 


50.0 
50.0 
49.9 
49.9 
49.8 


49.8 
49.8 
49-7 
49.5 
49.3 


49.1 
48.7 
48.2 
47-7 
47.0 


46.3 
45.6 
44.8 
44.0 
43.3 


42.7 
42.2 


4r.g 9 
+0.378 


or Om O 


Db Bw FS CO 


An 0 COs! NINO MN & 


4°.127 45''.29 


+0.0I 
+I.0 
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Mean Solar 
Date. 


Jan. 0.5 
10.5 
20.5 
30.4 

9-4 


19.4 

1.4 
11.3 
21.3 


31.3 


10.2 
20.2 
30.2 
May 10.2 
20.1 


Feb. 


Mar. 


Apr. 


30.1 
June 9.1 
19.1 
29.0 
July 9.0 


19.0 
28.9 
Aug. 7.9 
17.9 
27.9 


Sept. 6.8 
16.8 
26.8 

6.8 
16.7 


Oct. 


26.7 
Nov. 


Mean Place 


Dy 6, Du 6 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


oO? Canis Majoris. 


Mag. 


Right 
Ascension. 





3.1 


Declina- 
tion S. 





y Canis 


Majoris. 


Mag. 4.1 


Ww 
= 
C 

oN 


27-5 16 


22.2 19 


-0.277 
24’'.go 
0.00 
+1.0 


(Eph 5) 


60.35 
60.52 *7 
60.65 *3 


1.115 
56°.055 
-0.0I 
-o0.I 





20.9 
18.6 73 
16.4 7? 
45 1 
12.9 3 
11.6 
10.8 
10.4 
10.6 


Il. 
3 12 


12.5 
14.2 77 
16.3 7" 
18.7 8 
21.5" 

24.4 

27.3 °9 
30.3 3° 


~I © & OO 


9 


—0.493 
27/'.17 

—0.01 

+1.0 














2 
50.22 1 47.6 
50.08 1 47-1 | 
49.98 "| 46.3 
49.92 | 45-4 
49.91 * | 44-5 | 
49.95 *| 43.4! 
30.18 ™| 411! 
; TO 
eee 
50.82 75 | 37.71 
SII 29 36.6 { 
51.42 37 | 35.6 ° 
51.75 _, | 34-6 
52.11 3° | 33.7 
52.48 37 | 32.9 
52.87 32.2, 
53.26 31.6 
53.65 31.1 | 
40 
9] ez 
54-79 33 30.6 
55-12 30 30.8 
55-42 | 31.2 
55-67 75 | 31.8 | 
55.86 *9 | 32.6 | 
1.295 +0823 
48°.725 37°°0 
+0.02 +0.02 
~-0.I +1.6 
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51 Geminorum. y? Volantis. A Geminorum. 25 H. Camelop. 


Mean Solar 
Date. 


Right 


Mag. 5.3 


Declina- 
tion N. 


° | 30.34 3 
O. 
5 | 3°77 33 


Mag. 3.9 


Declina- 
tion S. 


Right 
Ascension, 


— 70 21 
8 | ov 
31-79 | 31.6 3 
else 
31.39 26 42.6 35 
31.02 37 | 45.8 3? 

4 28 


7 
39.55 





' 48.6 
30.00 >> 51.0 9 
29.38 52.9 | 
28.72 "54.3 74 
28.03 bo ' 55.2 9 


3 

27-34 : 5 
26.66 68 | 5 
5 

5 


26.01 °° | 





23.58 " ! 41.3 2 
23.51 8.1 
3-5 41 3 32 


23-55 __ | 34.9 

23.70 31.7 3? 
23.95 75 
24.31 2 | 25.9 
24.75 33 


25.28 
25.87 59 | 19.9 75 
26.52 95|19.0 9 
27.20 


69 4 
27.89 6 19.0 7 


28.57 20.2 
29.22 95 | 21.9 77 
29.82 °° | 24.2 3 
27.0 3 
O. 
; , 35 
31.09 | 33. 
31.30 "7 | 37.5 3 
31.37 7| 41.4 


Mag. 3.6 





Right 
Ascension 


s 
14.64 
14.79 *5 
14.88 9 
14.91 ° 
14.90 | 


14.84 

14.74 7° 
14.61 - 
14.45 0 
14.29 
14.12 

13.97 
13.83 - 
13.72 

13.64 5 


13-59 
13.59 
13.62 
13.69 

p fe) 
13.79 14 


13.93 
14.11 38 
14.31 7° 
14.53 - 
14.78 07 


15.05 
15.33 7° 
15.63 sr 
15.94 
16.26 3? 
33 


16.59 
16.91 3? 
17.23 3? 
17.53 30 
17.81 38 
25 
18.06 
18.27 77 
18.44 *7 


oO 


sO 


Declina- 
tion N. 





+164! 
44.0 
43-5 
43-1 
42.8 
42.6 


ONDWw AN 


42.6 
42.6 
42.7 
42.9 
43-0 


43.1 
43.3 
43-4 
43.6 
43.7 


43.8 
44.0 
44.1 
44.3 
44.4 


44.6 
44.7 
44.7 
44.7 
44.6 


44.4 
44.1 
43.6 


43.0 
42.2 


41.4 

40.4 7° 
39-4 °° 
se 
sr 5 
36.5 

35.7 ° 
35.0 4 


» 4 0 OO yb = NK ow ve See eS ~~ we DS O 


co OAM Ww 


Right 
Ascension. 


Mag. 5.1 





2.975 —2.802 
28°.283  39'.88 


—0.07 —0.06 +0.01 +0.01 +0.19 
0.1 +1.0 —O.1 +0.9 —O.1 +0.9 
{Eph 1s] 


7-743 +7-678 
169.654 42/'.85 


1.044  +0.300 
12°.571 40''.50 
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6 Volantis. t Geminorun. 
Mag. 4.0 Mag. 3.9 


7 Argis. 


Mean Solar Mag. 2.7 









Right Declina- Right | Decins: 


Right , 
Ascension. Ascension. tion S. Ascension. ' tion 5. 


Declina- 
tion S. 





- ol on m | 


h m ° 
716 -6747] 7 20 +273 


8s . ) 
56.15 _| 57.6 29.26 67.3 
56.18 3 61.4 3°] 29.42 7°) 67.5 
56.09 9; 65.1 37 | 29.52 7°| 67.7: 
° 20 68. 36 5: 8 i 
55-89 30 | 08-7 3,4 29:57 o. oe ay 
55-59 3171.9 3° | 29.57 0 | 68.6, 


55.20 '74.8 29.51 : 69.1 
54-73 * | 77.3 75] 29.41 7°: 69.6 


{ 

















53 20 I 
54.20 > | 79.3 7° | 29.27 70.1 
53-63 7 80.8 "5 } 29.10 ° 70.5, 
53.03 | 81.8 | 28.92 8 709 
52.43 82.2 28.74 73.1 
51.84 99} 82.1 1428.57 77 | 71.2 
51.27 571 81.5 ©} 28.42 TS] 711 
50.74 99 | 80.4 77 | 28.30 *7 | 71.0 
50.27 ay 78.8 6 28.21 : 70.7 
49.86 76.7 28.15 70.4 
49.53 33 | 74.3 74] 28.14 *| 70.0 
49.28 . 71.6771 28.16 7 | 69.5 
49.12 "6 68.6 ° 28.23 7 | 69.0 
49.06 3 65.5 3 28.34 14 68.5) 
49.09 62.2 28.48 68.0 
49.22 '3| 59.0 3? | 28.66 73 | 67.4 
49.44 7” | 56.0 3° | 28.87 oa 66.8 
49.75 >) | 53.2 7 | 29.11 74| 66.2 
9 2 26 | 
50.14 59 | 50.7 *9 | 29.37 °° | 65.5 


46 21 29 | 
0.60 48.6 29.66 , 64.8 
in 53 | 47.1 "5129.96 3°) 64.1 
, 30.28 37 | 63.4 
52.32. | 45.8 3] 30.62 34 62.6 
52.94 °7| 46.1 3] 30.97 35 | 61.8 
62 10 35 | 
31.32 61.0 





31.67 35 
32.01 
32.34 ie 
32.65 8 
32-93 
33.16 73 


60.2 
59-5 
58.9 
58.4 
58.1 
57-9 
57-9 


33-35 9 






Sec 6, Tan 6 
Mean Place 
D’ya, Dw a 
Dy é, De é 






2.647. 2.451 
52°.998 66''.13 
+0.01 +0.01 —0.06 0.05 
-0.1 +0.9 -O.1 +09 “| -o.r +0.9 

[Eph rs] 








1.132 


+0.532 


26.978 64'".77 


+0.01 
0.1 


+0.01 
40.9 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 
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7 Canis Majoris. | Groombridge 1308. 






an Mag. 2.4 Mag. 5.8 
Right Deciina- Right Declina- 
Ascension. tion S. Ascension. | tion N. 
h m el bm °° 
7 20 |-29 71 7 22 |+68 38 
8 oe 8 on 
n. 0.5 | 45.89 65.4 8.20 28. . . 
10.5 | 46.00 ™* | 68.5 37] 8.49 79 307 24 1 34. . 
20.5 | 46.05 5} 71.479] 8.65 | 33.2 25] 34.74 7°] 42.7 70 | 41.45 
30.4 1 46.05 °1 74.1 6 8.68 3] 35.7 3 34.78 *] 41.9 , 41.50 
b. 9.4 | 46.00 > | 76.6 . 8.59 ~ 38.1 3 34-77 41-3 | 41.50 
19.4 | 45.90 _ | 78.7 8.38 | 40.4 134-72 | 40.8 [41.44 
ar. 1.49 45.76 - 5 * 8.07 37 | 42.4 "6, 34.63 9140.5 3141.34 
11.3 | 45-58 ‘9 81.8 ‘3 7.68 39 | 44.0 | 34-50 28 | 40.4 TT 41.19 *5 
21.3 | 45-39 °? | 82.8 6) 7:22 4 | 45:2, 134-35 22 | 40.3 TT 41.02 
“31-3 | 45.187" | 83.4 ° 6.73 * 45.8 ; 34.19 - 40.3 : 40.84 
Dr. 10.3 | 44.97 83.5 6.24 6.0 .O oO. 0.6 
20.2 | 44.77 °° | 83.3 7] 5.75 458 33.88 "5 407 ° 40.47 
30.2 | 44.58 79 | 82.6 7] 5.3045] 45.0 °1 33.75 3] 41.0 31 40.31 
ay 10.2 | 44.42 6 81.6 TT 4.90 4°| 43.8 2 | 33.63 | 41.3 3 40.18 *3 
20.1 | 44.29 3 80.3 4.58 m4 42.2 "0 33-55 : 41.7 : 40.08 *° 
O.I I 8.6 . . . 
ne 9.1 tt 13 6 766 20 t 30 14 38 22 35.28 2 127 5 10.00 
19.1] 44.11 * | 74.5 03 4.16 ; 35-7 96 | 33-50 (| 43-3 ° 40.03 3 
we 222 44-12 6) 72.2 08) 4.21 2 | 33.1 26 33.56 5 | 43:9 6 | 40-09 
y 9.0] 44.18 9 69.7 34 4.36 as 30.5 97 33-65 12 | 44:5 6 | 49:20 
19.0 .2 67. 61 8 . 
29.0 | 44.40 °3| 64.94] 4.95 | 25.2 2°| 33.02 "545.6 5140.53 
ug. 7.9 | 44.57 1” | 62.6 23] 5.37 47 | 22.6 2°] 34.10 81 46.1 5140 
17-9 | 44.77 °° | 60.6 7] 5.87 2° | 20.3 73] 34.31 7" 46.5 4 40.99 * 
: , , 
27.9 | 45.00 58.8 4 6.44 4 18.1 . 34.54 2 46.7 : 41.26 
ept. 6.8 | 45.25 57-4 7.07 16.1 . 6.8 . 
16.8 | 45.53 7° | 56.5 91 7.75 © | 14.4 27 7 06 27 16.6 2 418. 
26.8 | 45.83 8°| 56.0 5] 8.47 77 | 13.0 4135.35 79 | 46.3 3 | 42.20 33 
ket. 6.89 46.14 3 56.1 5 9.22 75| 12.0 !°] 35.65 3°| as.7 Of 42.55 3 
16.7 46.46 © 56.7 | 9-99 a 11.3 ; 35.96 st 44.9 3 42.91 
26.7 | 46.79 57.8 10.77 11.0 36.2 . .2 
lov. 5.7 | 47.11 37 | 59.4 ©] 11.54 77 | 11.0 ° 36.58 3? 28 *t 4365 
15.7 147.42 oi 61.5 7°} 12.28 44] 11.5 5] 36.89 3" | 41.5 '3 1 43.99 
25.6 | 47.71 64.0 > 12.98 7°| 12.5 . 37.19 3° | 40.1 74 | 44.34 3 
Jec. 5.61 47.98 a3 66.7 0 13.62 7 13.8 3 37.46 6 38.7 ot 44.66 37 
15.6 | 48.21 69.7 14.19 15. 7.71 . . 
25.5 | 48.40 *9 | 72.8 37 1 14.66 47 4 20 30 02 ar 360 13 qe20 25 
35-5 | 48.54 “| 75.9 3" | 15.02 3° | 19.7 75 | 38.09 *7 | 34.8 “7 | 45.40 
6, Tan 5 1.145 -0.557 2.746 +2.557 I.OIr +0.149 1.179 +0.624 
ao Pisce 44°.023 71''.78 2°.963 27/'.05 32°.538 41°'.16 38°.789 = 16’'.89 
@2, Dea —0.01 0.01 +0.06 +0.06 0.00 0.00 +0.02 +0.01 
66, Dé -0.1 +0.9 —0.1 +0.9 -0.1 +0.9 -0.1 +0.9 


[Eph 15) 
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a 25 Monocerotis & Canis Minat 
Mag. 5.2 ( Procyon.) 
— Mag. 0.5 
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52.83 2 
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52-51 2 


52.17 
51.85 3? 
51.543) 
51.27 io 
51.06 - 
50.89 
50.80 9 
50.77 3 
50.81 3 
50.92 © 
51.10 
51.34 -4 
51.63 79 
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52.82 
53-30 
53-81 97 
54-34 6 
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49°.392 


+0.04 
-0.2 


Declina- 
tion N. 


° ’ 
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& Argis. ¢ Geminorum. 26 Lyncis. Groombridge 
Mean Solar Mag. 3.5 Mag. 5.0 Mag. 5.7 Mag. 5.6 
ate. 
° Right Declina- Right Declina- Right Declina- Right Dex’ 
Ascension. tion S. Ascension. | tion N. Ascension. tion N. Ascension. De 
h m °! h m nd h m °F hm 
745 |—2438] 7 48 |+2659] 7 48 |+4746] 7 50 |+7 
s oe 8 ve Ss ve 8 
44.95 38.5 20.11 13.2 34.73 68.9 9.63 46 
45.09 “| 41.4 3 20.30 *9 | 13.2 °1 34.97 - 70.1 +? 110.08 “5 48 
45.18 9} 44.2 7°] 20.44 741 13.3 7135.13 7° | 71.5 4110.36 51d 
45.21 3| 46.9 io 20.51 | 13.6 : 35.22 ° 73.0 . 10.47 ‘; 
45.19 6 49.3 7 | 20-54 5 14.0 6 35-24 6 74.6 16 (10-42 7 56 
45.13 51.4 20.51 14.6 35.18 76.2 10.20 59 
45.02 | 53.2 Sh 20.43 Sf 15.1 5] 35.07 1 | 77.6 41 9.84 39! 6: 
44.88 "4 | 54.6 4] 20.31 7 | 15.7 °1 34.90 '7 | 78.9 3] 9.35 49! 63: 
44.71 to 55.6 " 20.16 5 16.2 : 34.69 - 80.0 - 8.77 * 65 
> 
44.52 19 56.3 3 20.00 16.7 3 34.46 80.8 5 8.12 s 66 
44.33 56.6 19.82 17.0 34.22 81.3 7.44 | 66 
44.14 °9 | 56.6 °] 10.65 '7) 17.2 7133.98 74] 81.5 71 6.76 aa 66 
43.97 4 56.2 ; 19.50 '5|} 17.3 7133.76 77| 81.4 "| 6.11 9] 66, 
43.81 1 | 55-4 7119.36 4 | 17.4 2] 33.56 2 | 80.9 2] 5.52 521 65 
é 
43.68 5 | O43 14 19.25 17.2 133-40 80.2 | 5:00 63 
43.58 52.9 19.18 17.0 33.28 79.1 4.58 62 
43.51 7 | 51.3 ro 19.14 4) 16.7 3133.21 7) 77.9 P| 4.27 331 56 
43-47 © | 49-4 2] 19-14 || 16.3 | 33-19 1 76.5 r3| 4:09 ,| 57 
43.47 1 | 47-4 | 19.18 3 | 15.8 : 33-23 3] 75-0 0] 4.04 S154 
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43.84 '4| 38.7 * | 19.70 1 13.5 71 33.85 73 | 67.9 T | 5.08 451 42 
44.01 7 36.8 19.91 oa 12.7 , 34.11 ‘0 66.2 y 5.63 ee 40 
ba! 
44.22 | 35-2 |, 20.15 5 | 12.0 9 34.41 34 04-5 5. 28 ws 37 
44.45 | 33.9 20.41 II.1 34.75 62.8 7.03 35 
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44.98 ** | 32.5 *] 21.00 3°) 9.3 35.51 39 | 59.8 a 8.74 89! 35 
45.28 sr | 325 g | 22-32 . 8.3 1°] 35-93 3 58.5 3 9.68 ie 29. 
45.59 32 33.0 > 21.66 35 7-2 36.36 4s 57-4 9 10.66 tor 28 
45.91 34.0 22.01 | 6.2 36.81 56.5 11.67 27. 
46.24 33 | 35.5 151 22.3635, 5.2 7437.26 45] 55.8 (112.67 7 27. 
46.55 3° | 37.4 9} 22.71 35} 4.2 8 37.71 | 55.4 *113.66 %! 27. 
46.86 - 39.7 i, 23.05 3 3-4 ,| 38.14 “ 55.2 : 14.61 95} 28. 
I 2. 23.38 2.6 8. ; 15.48 “'| 29. 
47-14) | 42.3 29 | 23-38 2 : 88 3 55-4 - “| 29 
47.39 145.1 23.68 2.1 38.93 55.9 16.27 31. 
47.61 77 | 48.1 3°] 23.94 2°| 3.7 41 39.26 5S 56.6 L 16.94 | 33. 
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Sec 5, Tan 6 I.I00 —0.459 1.122 +0.509 1.488  +1.102 3-660 = + 3.5 
Mean Place 43°.165 44''.72 17°.882 12''.46 31°.771 69''.69 2°.805 48°’. 
. . +0.01 +0.02 +0.03 +0.03 +0.08 +01 
wd, De & -0.2 +0.9 -0.2 +0.9 -0.2 +0.9 -0.2 +09 
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X Geminorum. 27 Lyncis. 
Mean Solar Mag. 5.0 Mag. 4.9 
Date. 
Right Declina- Right Declina- 
Ascension. tion N. | Ascension. | tion N. 
h m o h m ° 4 
758 |+28 1f 8 2 [+5144 
8 vO s ve 
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War. ; 20.68 7| 62.7 °1 7.96 1? | 77.8 17 
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: 20.42 " 63.9 : 7.58 i 80.6 3 
e) 
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; 19.91 6 65.2 3] 6.80 7° 82.6 3 
| 19-75 -. | 65-3 TT 6.55 : 82.5 7 
Way 10.2 * | 19.61 4 65.3 6.32 "9 82.1 
5 | 19-50 "3 65.2 ; 6.13 ts 81.3 0 
19.42 65.0 5.98 80.3 
fune 9.1 7119.37 5164.7 3] 5.88 7°| 78.9 %4 
3119.36 ™| 64.2 5] 5.84 ‘ 77.4 3 
faly ; 19.39 , 63.7 o1 585 | 75:6 3 
¥Y 9.0 : 19.46 | Od! 6 591 73. - 
19.57 62.5 6.03 71.8 
> 119.71 141 61.8 7] 6.20 77 | 69.8 7° 
hug. 8.0 ‘19.87 | 61.0 21 6.42 i, 67.7 7% 
| ; 20.08 23 60.1 ° 6.68 1 65.7 no 
| 3 | 20-3! - 59.3 10 6.99 4 63.7 0. 
Sept. 20.56 58.3 7.33 61.7 
: , 9} 20.84 78} 57.3 !] 7.71 38] 59.9 78 
Of 21.14 9° | 56.2 ™] 8.12 47 | 58.2 72% 
t. 6.8 21.46 x4 55.1 - 8.56 is 56.7 3 
. . . t . . 3 
| 21.807 54.0 7 9.02 | 55-4 8 
22.15 52.9 9.50 _ | 54.4 
Nov. 22.51 3°] 51.87] 9.98 48] 53.6 8 
| 22.87 3° | 50.8 '°} 10.46 48 | 53.1 5 
Dec 23.22 io 49.9 ° 10.93 te 52.9 ; 
; 23. I IT. I 
| +553 ° : 3872 [59% 
| 23. 48.5 11.80 53. 
| 24.13 a 48.1 4]12.16 3°] 54.5 9 
| 24.36 “S| 47.9 * | 12.47 9° | 55.6 * 
be 5, Tan & 1.133 +0.532 1.615 +1.269 
18°.059 60''.52 4°.338 70’'.18 
Vea, Dea +0.01 +0.02 +0.03 +0.04 
¥é, Dd -0.2 +0.9 0.2 +0.9 
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4:57 | 
4.69 ; 
4.74 
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49°36 
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42.5 - 
43-9 14 
45-3 
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4.54 | 48.1 
rae 20 10 
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3-54 
3-35 
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3.06 
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3:59 3 
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27.8 
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25.2 
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5.96 
6.38 
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30 Monocerotis. @ Chamzeleontis 








Mag. 4.0 Mag. 4.3 
Declins- | Right | Dectina- | Right — Deciz 
tion Ss. Ascension. tion S. Ascension. tice < 
o +f bom +l pom ' 
—5913} 8 21 |- 337] 8 23) -7 
oe $ oe 8 "” 
26.62 I . 
7 26.81 *9 er 20 
5 26.95 **| 43.0 79 
3 27.04 9 | 44.6 - 
27.08 ‘ 46.1 ° 
32.47 _ | 19.5 27.07 _ | 47.3 
32.42 5119.7 ? 27.02 5] 48.3 7° 
32.33 2120.0 3 26.93 9149.0 7 
12 12 
32.21 ©" | 20.3 3 26.81 ©" | 49.5 5 
32.07 - 20.7 ; 26.67 4 49.8 ; 
31.91 21.0 26.53 49.9 
31.76 >| 21.4 4 26.38 | 49.8 7 
31.61 5} 21.7 3 26.23 7149.5 3 
31.48 8 21.9 ; 26.10 8 49.1 ; 
31.37 9 22.1 | 25.99 9 48.5 3 
31.28 22.3 25.90 47.7 
31.23 5] 22.3 ° 25.84 °|46.9 ° 
31.21 7] 22.4 7 25.81 3] 45.9 *° 
31.22 *| 22.3 . 25.81 °] 44.9 . 
31.26 3 22.3 © 25.84 : 43.8 
31.34 | 22.1 25.90 | 42.7 
31.45 7-7 | 21.9 ? 25.99 ?| 41.677 
31.59 ‘*| 21.6 3 26.10 ** | 40.6 *° 
31.75 6 21.2 4 26.25 39.8 
31.95 °° | 20.7 26.43 °° | 39-1 i 
32.17 20.1 26.63 38.7 
32.42 > 19.3 ° 26.85 - 38.5 : 
32.69 77| 18.4 9 27.10 75 | 38.6 
32.98 x 17.4 °° 27.37 09 39.0 8 
33.29 32 16.3 14 27.66 31 39.8 a 





34.94 0 9.7 3 29.21 3° | 47.8 °° 
2 8. 29. 
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24 8 21 a1 
35-75 6.7 29.96 “| 54.1 
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h m 
8 23 
6.8 
16.84 
17.19 °° 
17-45 16 
17.61 
17.68 ‘ 


17.64 
17.52 | 
17.32 


Declina- 
tion N. 





e ‘ 


+60 59 


67.6 


69.3 
71.2 ° 


+1.804 
72°'.47 

+0.07 

+0.8 


Groombridge 14650. 
Mag. 6.0 


Right | Declina- 


Right 
Ascension. tion N. j 


Ascension, 


e , h 
+3818] 8 27 
s 3. s 
28.3 | 49.79 
28.7 *1 50.01 77 
29.4 ’] 50.18 77 
30.3 2 50.29 *! 
71 31.4 '* 150.35 ° 


32.5 50.36 
33-7 | 50.32 3 
34-9 50.24 


36.0 ** | 50.12 77 


9 14 
19 36.9 5 | 49-98 15 


37-7 _| 49.83 
38.2 >] 49.67 * 
38.5 ° 149.52 
38.5 149.39 
38.3 1 49.27 


37.8 49.18 
37.2 49.12 
36.3 | 49-09 
35-3 | 49-09 

49.13 


34.1 17 

32.9 | 49.19 

31.5 +] 49.29 °° 

30.0 "5 | 49.42 73 
I 16 

28.5 "5149.58 


26.9 P| 49.77 19 


25.3. | 49-99 
23.7 | 50-23 
22.1 ' 7 | 50.50 i 
20.5 ©? | 50-79 ° 
19.0 9} 51.10 3 


14 
17.6 51.43 
16.3 73 51.77 34 
52.11 


I0 
52.45 34 


15-3 9 
as 34 

52.79 3 
53-10 


§ ° 
13 4 
53-38 7 
53.62 74 


13.4 
1.069 


13.4 i 
13.6 

47°.760 
+0.01 


~0.2 


26.18 

25.98 7° 
25.79? 
25.62 re 
25.47 *5 


25.35 
25.27 
25.23 ‘ 
25.22 
25.26 


25-34 
25-45 15 
25.60 ; 

25.79 


26.01 7? 
26 


6 


I 


0D A HW OW WN 


= 
Ar OW DH OO WN WF in 


26.27 

26.55 7° 

26.86 4 

27.20 

2 56 36 
38 


27.94 
28.34 *. 
28.74 4 
29.13 8 
29.51% 
29.87 
30.20 * 
30.48 7 


1.274 
23°.718 


+0.790 
31°’.60 
+0.03 
+0.8 
(Eph rs} 


+0.02 
~0.2 


” Cancri. 
Mag. 5.5 


Declina- 
tion N. 





° U 


+20 43 
49-3 
48.7 
48.3 
48.2 
48.2 


48.3 
48.6 
49.0 
49-5 
49-9 


59-4 
50.8 
51.1 
51.4 
51-5 


51.6 
51.6 
51.6 
51-5 
51-3 
51.0 
'§0.6 
50.2 
49.6 
49.0 


48.2 


“a= Om & WH 


ww Go tw A mh mn & WwW 


CNnAA & WAH OC O 


741 47.3 9 


46.3 
45-2 
43-9 
2.6 
a 2 4 
39.8 
38.4 
37.2 
36.1 
35-1 
34-4 
+0.378 
5§0°".34 
+0.02 
+0.8 
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Groombridge 1446. 
Mag. 6.3 


—_——— 


Right 
Ascension. 


3-612 


+0.07 
-0.2 





+3.471 


175.206 41'’.20 


+0.14 
+0.8 
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io.) 

©) 
H ON WGN ~7 OO 
~~ -& HA CO 


=m NG hb Mam ar fh 


62.1 


62.6 
63.1 
63.5 
63.8 
5 63.9 


63.9 


Or WwW hw rm AA AN nh &a WW 


I 
3 
4 
5 
6 
6 
6 
7 
7 
7 
6 
5 
5 
2 
I 


OMAR &FNHHHO 


On 

ioe) 

= 
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[Eph 1s] 














fean Solar 


an. 0.6 
10.6 
20.5 
30-5 

eb. 9.5 


19.4 

1.4 
I1.4 
21.4 
31.3 


pr. 10.3 
20.3 
30.3 

lay 10.2 
20.2 


far. 


30.2 
ine 9.1 
19.1 
29.1 
tly 9.1 


19.0 
29.0 
ug. 8.0 
18.0 


27.9 


ept. 6.9 
16.9 


26.8 
kt. 6.8 
16.8 


26.8 
fov. 5.7 
15-7 
25-7 
Yec. 5.7 
15.6 
25.6 
35-6 


e6,Tan é 
tan Place 


‘oa, De a 


68, Dod 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


a& Pyxidis. 
Mag. 3.7 


Right 
Ascension. 


hm 
8 40 
9 
12.19 
12.38 ” 
12.53 °9 
12.62 9 
12.65 ; 


12.63 
12.55 8 


12.44 77 
12.29 ir 
12.11 7 
19 
11.92 
19 
11.73 °° 


11.53 53 


11.35 
11.18 77 
t§ 
11.03 
10.91 7 
10.82 
10.76 


10.73 


10.74 ; 
10.79 3 
10.87 - 
10.99 | 
II.15 | 


9 
11.34 
11.56 7? 
11.82 ? 
12.11 32 
12. 
~ 33 
12.7 
13.11 399 
13.46 35 
13.80 3 
14-13 
14.44 
14.71 77 
14.94 73 
1.191 
10°.562 


~-0.OI 
0.3 


9 
6 
3 
I 


Declina- 
tion S. 


—0.646 
45°’.90 

0.03 

+0.8 


z Cancri. 
Mag. 4.2 


Right 
Ascension. 


1.144 
33°.460 
+0.0I 

0.3 


Declina- 
tion N. 


+29 3 
74-5 
74-3 
74-4 
74-7 
75.2 


75-9 
76.7 
77-5 
78.3 
79-1 


79-7 
80.3 


e~ mre nH AW OMAMH NOnw nw Ww 


“J 
‘o 
N 
OAM & Ww 


59-7 6 
59.1 
58.8 3 


+0.556 
77''.68 
+0.02 
+0.8 
(Eph rs] 







O Argos. 
Mag. 2.0 


€ Hydre. 
Mag. 3.5 


Right 
Ascension. 


Declina- 
tion S. 





e 0 


h m 
8 42 |—5423 



















8 
23.05 
23.27 - 
23.41 7 
23.48 / 
23-39 55-6 

15 31 

on a1 58.7 28 
3-03 | 61.5 

22.78 ° 

22.50 


37-1 

40.9 3 

44.7 3° 

48.5 im 
2.1 

5 35 


22.19 
21.86 x 
21.54 
21.22 3? 
39 
20.92 
9 27 


20.65 

24 
20.41 
20.21 7° 


20.06 15 


37-3 

6 38.1 8 
39.5 |* 
41.6 


26 
44-22 


47.2 

2 | 50.6 34 

54-3 37 
1.718 1.397 

21°.198 48'’.19 







21.38 
21.66 7° 
21.90 74 


1.007 
16°. 581 


0.00 
0.3 
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Oo? Cancri (mean). & Hydres. 






M es ° s e 
Mean Solar ag. 5-5 Mag. 3.3 
Date. 
Right Declina- Right ' Deckna 
Ascension. tion N. | Ascension. tien N. 


) ¢ 
m 


h 

8 49 |+3053 
§ ow 
5-94 63.6 
6.20 7° | 63.5 
6.40 - 63.6 * 
6.55 *> | 64.0, 
6.64 9 | 64.6 


I 


w 
CoN 


6.67 65.4 
6.64 3 | 66.3 
6.57 ° | 67.2 
6.46 ** | 68.1 
6.32 *4 | 68.9 


6.16 1 69.7 
sp res 
5.67 * | 71.0 
67 F171. 
5.54 33 | 74.1 
5-42 71.0 
5-34 &|707 3 
5.28 70.3 4 

6 

8 

9 


+ we Nin DH CO COO OO 6 


5.26 
5.28 


5°33 







37 1 
Oo I 
ae 
9-3 46.3 
6 
9.70 3) | 47-7 
9.98 47-4 
Sec 6, Tan 6 1.165  +0.598 
Mean Place 3°.755 67''.52 54°.154 50°.424 74'’.60 
D’ya, Dea +0.01 +0.03 0.00 0.00 0.00 +0.0T 
Dy 6, Da & -0.3 +0.7 0.3 +0.7 0.3 . -0.3 +0.7 | 





Date. 


an. 0.6 
10.6 
20.5 
30-5 

9:5 


19.5 

1.4 
11.4 
21.4 
31.4 


10.3 
20.3 
30.3 
fay 10.2 
20.2 


feb. 


far. 


\pr. 


30.2 
‘une 9.2 
19.1 
29.1 
luly 9.1 


19.1 
29.0 
lug. 8.0 
18.0 


27-9 


sept. 6.9 
16.9 
26.9 

6.8 
16.8 


26.8 
Nov. 5.8 
15.7 
25-7 

5-7 

15.6 
25.6 
35.6 

te 8, Tan 8 
fean Place 


Yea, De a 
4$,D.8 


dct. 
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6 Carinze. 
Mag. 5.1 

Right Declina- 
Ascension. tion S. 


59.8 

57.6 "3 
55-8 * 
54.5 °° 
53-8 7 
5/537 « 


54-3 
oO 55.6 13 


57-4 2. 
59-9 29 
62.8 
66.1 33 
69.7 3° 
—-1.658 
63’’.g 
0.08 
+0.7 


K Ursee Majoris. 
Mag. 3.7 


Right 
Ascension. 


1.480 
49°-777 
+0.02 

0.3 





13.1 9 


+1.091 
36°".53 
+0.05 
+0.7 
[Eph rs) 





0? Ursee Majoris. 
Mag. 4.9 


Right Declina- 
Ascension. tion N. 
+67 28 


te 


4l.t 
42.8 a 
44.8 
47.0 i. 
49-5 26 


52.1 
5 | 54:6 25 

57.0 
61.400? | 59.1 7% 
on 

62.3 
63.3 10 
63.8 5 
451 63.8 ° 
63.3 > 


Io 
62.3 

14 
60.9 3 
57.0 - 
5455 26 
91-9 
49.0 29 
46.1 79 
43.1 0 
38 40.1 0 
37.1 
34.2 79 
31.5 77 
29.1 “ 

2 
26.9 8 


25.1 
23.6 75 
22.6 %° 
22.0 


21.9 * 


22.3 


pce] 
23-3 
24.6 %3 


+2.412 
50’’.38 
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« Cancri. 


Mag. 


Right 


5.1 


| Declina- 


Ascension. | tion N. 





h m oF 
9 3 |j+tII1 O 
8 ve 
. 8. 
10.73 7+ | 36.83 
10.92 19 | 35.7 1 
11.06 14 34.8 9 
11.15 7 | 34.1 : 
11.19 33.6 ; 
11.18 33-4 | 
11.13 3 | 33-3 | 
11.05 "| 33-4 | 
10.94 13 33.6 3 
lS 
10.53 41 346 3 
10.40 73 | 35.1 95 
40 7 / 35-1 2 
10.29 535-5 7 
roar ®|363 4 
10.06 ° 36.6 ; 
10.04 | 36.9 3 
10.04 7 | 37-2 
10.07 37-4 , 
10.1 , 
1O2e 9 376 ° 
10.34 ©” | 37.5 > 
9 14 ‘a 
10.48 13 | 97°3 4 
70.86 %°| 36.3 $ 
11.09 73 | 35.5 
25 9 
a 8 
62 *) | 33-4 1, 
11.92 2.0 
2.24 3? 30.5 5 
12.57 33 | 28.8 */ 
12.90 33 | 27.0 i 
13.23 xs 25.3 " 
13. 23.6 
38a 29 320 16 
I 26 14 
4.10 20.6 
1.019 +0.195 
8°.719 39’'.25 
0.00 +0.01 
-0.3 +0.7 


>. 





364 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 





20'’.84 


Right 
Ascension. 


cn 
N 
co 
Ge 
wn OW HA © 


61.20 29 
61.49 
61.74 75 


1.001 
56°.613 


0.00 
-0.3 


Declina- 
tion N. 











—2.656 
61’’.19 

0.13 

+0.7 











15-90 
15.87 
15.87 


15.89 57.1 
1§-94 
10.02 1 56.4 
10.13 1 | 55-9 
16.27 9 55.2 


16.44 || | 54-4 
16.64 53-4 
16.87 73 | 52.3 
2 
17.12 * 
17-40 7 
17.71 
18.03 37 
18.37 34 
18.71 a 
19.0 
9 3 
19.3 
3.98 
19.97 *» | 


1.052 








» OW A ®w 


Con 


42.9 
41.3 
39.8 
38.4 
37-3 


+0.32 


+0.01 +0.c8 
“0.3 +0. rf 


0.6 
10.6 
20.6 
39-5 

9.5 


19.5 

1.4 
11.4 
21.4 
31-4 


10.3 
20.3 
30.3 
[ay 10.3 
20.2 


an. 


.:pr. 


30.2 
une 9.2 
19.1 
29.1 
uly 9.1 


19.1 
29.0 
lug. 8. 
18.0 
28.0 


rept. 6.9 
16.9 
26.9 

dct. 6.8 
16.8 


26.8 
Nov. 5.8 
15-7 
25-7 

5:7 

1§-7 

25.6 
35-6 


ec 3, Tan & 


Voa, Dua 
%6, Dod 
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z ArgQs. 
Mag. 2.2 


Right 
Ascension. 


Declina- 
tion S. 


9 ? 


— 58 54 
52.9 

56.6 37 
60.4 3° 


40 Lyncis. 
Mag. 3.3 


Right 
Ascension. 


58.43 
58.78 35 
59.10 37 


1.217 
52°.878 
+0.0I 

0.3 


° | 66.7 


1, | 73:3 


.O 
34 55 


Declina- 
tion N. 





+ 34 44 
63.1 
63.0 


4 | 63.3 


64.6 
65.5 


I 
3 
5 
63.8 3 
9 


67.9 
69.1 
70.2 


71.2 
72.0 
72.7 
73.1 


sa Dh ~*T 6 


73-2 | 
73.0 

72.5 ° 
71.8 ? 
70.9 ° 
69.8 
68.6 
67.2 
65.7 
64.1 


62.4 
60.6 
58.7 
56.9 


19 
18 
19 
19 
53.1 

51.4 1 
49.8 7° 
48.3 °° 


12 


I 
47 9 
46.2 


45.6 ; 
45.3 


+0.094 
69/ ’ 62 
+0.03 
+0.7 
[Eph 1s) 


6 Pyxidis. 
Mag. 4.9 


Right 
Ascension. 


h m 


9 17 


8 
45.03 
45.27 “4 
45.46 °° 
45.59 9 
45.68 ° 


45-71 | 
45.69 © 
45-63 | 
45-53 |) 
45-41 


45.26 

45.10 - 
44-94 
44.78 |. 
44.63 14 


44.49 
44.38 II 
44.29 9 
44.22 / 
44.18 4 


I 

44.17 

44.18 

44.23 
44.32 

I2 

44.44 15 


44-59 
44.77 © 
44.99 
45.24 73 
45:52 2. 
45.83 
46.16 33 
46.50 34 
46.84 “i 
47.18 32 
47.50 
47.80 i 
48.06 7 


oe on] 


1.109 

43°.581 
0.01 
0.3 


Declina- 
tion S. 





19.6 a8 
22.4 | 
25.43 
0.479 
12'’.89 
0.02 
+0.7 


h m 


9 23 
8 
26.16 


26.40 74 
26.60 7° 


I.OIT 


0.00 


8695 





> aA 


—0.146 


24°.653 22’'.41 


-0.01 
+0.€ 
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Mean Solar 
Date. 


Jan. 0.6 
10.6 
20.6 
39-5 
Feb. 9.5 


19.5 
Mar. 1.5 
11.4 
21.4 
31.4 


10.3 
20.3 
39-3 
May 10.3 
20.2 


Apr. 


~ 30.2 
June 9.2 
19.2 
29.1 
July 9.1 


19.1 
29.0 
Aug. 8.0 
18.0 
28.0 


Sept. 6.9 
16.9 
26.9 
Oct. 6.9 
16.8 


26.8 
Nov. 5.8 
15.7 
25.7 
Dec. 5.7 


15-7 
25.6 
35.6 
Sec 6, Tan 6 
Mean Place 


1)’ya, Dwa 
6,Da 
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A Ursee Majoris. 
Mag. 3.8 


Right 
Ascension. 


23 
9 | 59-7 


Declina- 
tion N. 





+ 63 25 
52.4 
53-7 2 
55-407 
57-4 


24 
62.1 24 
64.5 
66.9 74 
69.1 . 
710 


72.7 
73-9. 
74.6 7 
74.9 3 


T 


74.8 6 


33.2 5 
33-7 Io 
34-7 
+2.000 
63''.55 
+0.10 
+0.6 


@ Urse Majoris. 
Mag. 4.6 


Right 
Ascension. 


68.85 
69.58 iy 
70.22 4 
2.953 
59°.400 


+0.05 





+0.15 
+0.6 
(Eph 15) 


6 Ursee Majoris. 
Mag. 3.3 


Right Declina- 
Ascension. tion N. 





° ’ 


+52 3 


45.6 
46.3 7 


II 


47.4 


74 | 48.8 *4 


17 
50.5 7? 


52.4 
54-4" 
56.4 20 
58.3 °° 
60.0 *7 
14 
61.4 
62.6 7? 
63.4 
63.8 4 
63.8 ° 


+1.283 
55°’.70 


+0.07 
+0.6 


Arges. 
Mag. 3.6 





Right | Deckna- 
Ascension. ; tianS 


22.38 
22.64 2° 
22.84 7° 
22.99 *3 
23.07 | 


23.10 
23.07 : 
22.99 
22.87 *? 
22.71 7° 


18 
22.53 
22.34 *9 


22.13 77 


21.93 ne 
21.73 7 


21.54 
21.38 7° 
21.24 ‘4 
21.12 - 
21.03 

5 


20.98 
20.97 * 


20.99 ‘ 
21.05 


21.16 ™ 
14 


21.30 
21.49 *9 
21.73 74 
22.00 3 
22.31 

SY 3a 
22.65 
23.02 7 
23.40 
23.78 38 


8 
24.16 3 
4a} 4 36 


24.52 
24.85 3 
25.13 


1.307 


0.01 
0.3 





— 40 | 
30.5 
33.9% 
37-3” 
40.8 4 
44.25 


3 
47-4 
50.43 
§3.0 | 
55-4 
57-3 








i] _ . ln | 


59-9 
60.6 





43-7, 
46.3 ° 
50.0° 


—0.842 


207.963 40°'.03 


0.04 
+0.6 


lean Solar 
Date. 


un. 0.6 
10.6 
20.6 
30.5 

- 9.5 


19.5 

1.5 
11.4 
21.4 
31.4 


10.3 
20.3 
39-3 
fav 10.3 
20.2 


pr. 


30.2 
une 9.2 
19.2 
29.1 
uly 9.1 


19.1 
29.0 
lug. 8.0 
18.0 
28.0 


ept. 6.9 
16.9 
26.9 

6.9 
16.8 


26.8 

5.3 
15.7 
25:7 

5-7 
15.7 
25-6 
35.6 
6, Tang 
ean Place 


Yea, Dua 
'y6, Dod 


det. 


Nov. 


Dec. 


APPARENT PLACES OF STARS, 1915. 











367 
FOR THE UPPER TRANSIT AT WASHINGTON. 
& Leonis. 10 Leonis Minoris. | © Chameleontis. O Leonis. 
Mag. 5.1 Mag. 4.6 Mag. 5.2 Mag. 3.8 
ai | marae | it | Bit | ii | ar | bt / Rat 
Ascension. tion N. [ Ascension. | tion N. Ascension. tion S. Ascension. | tion N. 
h m ° e h m 3 ? h m e e h m e i] 
9 27 |+11 40] 9 29 |+3646] 9 36° |—8033] 9 36 |+1016 
$ o 8 ee ry en 8 2d 
23.66 34.1 3.48 24.4 28.84 5 | 19-0 38.59 5 | 44-2 
23.92 a 32.7 " 3.78 - 24.4 °}|29.60 7 | 22.4 34 38.85 ° 42.8 “ 
24.13 77 | 31.5 7 | 4.04 24.7 3130.13 53| 26.1 37 | 39.07 7? | ar.5 73 
I 20 6 2 18 10 
24.30 a 30.6 s 4.24 7125.3 , [30-42 . 30.0 so 39.25 | 40.5 *) 
24.42 “© | 30.0 5 4.38 3 26.1 - 30.48 3} 94° 30 39-37 3 | 39-7 6 
24.48 29. .46 27.2 0.30 ; ; I 
24.50 7/293 7] 448 7 | 28.5 [20.90 | 41.7 291 30.47 7/388 3 
24.47 ; 29.3 °| 4.44 , 29.8 " 29.30 75] 45-4 39-45 ¢ 38.7 : 
oo ras peed ped cael bored ee oe 
"O" 12 “ 31° ° 15 Tory "107 "26 rw}~ 7 3 
2422 | 200 a 498 | 885 2092 | $3 | 2920 | 8 
"13 a. eran a, 9 124 eo; 12 "4 
23-93 13 30.9 y 3.74 17 35.2 5 24.08 129 58.1 _ 38.95 14 e ; 
23. I. . , 22. , 82 O. 
33.68 12 at 4 or 16 7G 3 far he 730 Coe 6 38.70 1 41.0 4 
10 51°" x5 Oo “T* 128 ° II 5 
23.58 32.2 3.26 36.0 20.21 59.9 38.59 41.5 
9 4 12 2 123 5 9 4 
23.49 32.6 3.14 35.8 18.98 59.4 38.50 41.9 
6 3 9 Sie R- II5 10 7 4 
2339 *|332 3] 299 © [Gas 2 ]1678%%5| 569 15839 4] 427 4 
2 2 3 10 I 19 2 2 
897 , | 33-4 542-99 5 133-5, [15-87 74 se 24 oe | 47-9 , 
2342 4337 t] 300 4 [3103 [438 55] $0075] 9840 3/433 2 
23.49 7| 33.6 *] 3.07 7 | 29.6 5414.23 35| 47.1 791 38.45 >] 43.3 ° 
23.58 9| 33.4 743.18 77 | 27.9 77 414.10 73] 44.1 3°} 38.54 9] 43.2 * 
23.70 - 33.1 : 3.32 - 26.1 " 14.20 44 AI. 0 38.65 - 43.0 : 
23.85 32.6 3.50 24.3 14.54 38.1 38.79 42.5 
24.03 7° | 31.9 71 3.71 2% | 22.3 2° }15.11 7 35.3 7° | 38.96 77 | 41.9 ° 
24.24 771 31.0 99 3.96 7 | 20.3 7°]15.89 7°| 32.9 74} 39.16 7° | 41.0 9 
24.48 24 | 29.9 | 4.24 78 | 18.3 2°116.87 9] 30.8 22 | 39.39 73 | 40.0 7° 
24.75 a 28.6 i 4.56 * 16.2 9 18.02 . 29.3 3 39.65 * 38.7 - 
25.0 27.1 . 14. 19.2 28. . 2 
oo 35 3t oes 16 So 37 124 79 20.66 137 079 4 tod 3t 30°G 
25.67 37 | 23.8 171 5.65 39 | 10.6 8422.07 747] 28.2 3] 40.57 33 | 33.8 7 
34 19 49 TS 139 TO 33 19 
20.01 34 21.9 3 6.05 40 9.1 3 23.46 134 202 16 | 40:90 34 31.9 19 
26.35 32 20.1 6.45 38 7.8 9 24.80 30. 23 41.24 32 30.0 | 
76.96 3116.87 | 719 | 62 Taz rt 8] 358 27| qrdy [264 8 
27.26 78) 15.1 5] 7.52 33. | 5.9 328.00 *9| 39.0 37 | 42.16 79 | 24.8 ? 
1.021 +0.207 1.248  +0.747 6.097. —6.015 1.016 +0.181 
21°.973 36°'.59 1°.282 32/'.30 25°.656 34''.39 36".960 46’'.82 
0.00 +0.01 +0.0I +0.04 0.09 0.32 0.00 +0.01 
-0.3 +0.6 -0.3 +0.6 —0.3 +0.6 0.3 +0.6 


[Eph rs) 
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€ Argfts. 30 Monocerotis. ? Chamzeleontis 
Mag. 1.7 Mag. 4.0 Mag. 4.3 
—— 





Right Declina- Right Declina- Right Dect 
Ascension. tion S. Ascension. tion S. Ascension. tea 


+ 
ee | [| 





Right Declina- 
Ascension. tion N. 





h m 


h 

821 |- 337] 8 23° |-77] 
$ $s 

26.62 39.1 16.54 | 26.3 





32.16 27 | 20.3 7 26.81 79 | 41.1 7°916.81 77) 30.1 
32.32 1} 19.8 5 26.95 **| 43.0 9116.88 7 34.01 

{0 3 9 16 II | 
32.42 19.5 © 27.04 i 44.6 - 16.77 30° 37-8 
32.47 19-4 | 27.08 : 46.1 D 16.47 46 41.6 







. 27.07 47.3 16.01 45.2 

32.42 ° 19.7 ; 27.02 ° 48.3 7 15.40 or 48.4 
42> 

32.33 7 | 20.0 3 26.93 1p | 49° 5 14.65 8s 51.4 
32.21 14 20.3 i 26.81 14 49.5 3 13.80 9 53-9) 
32.07 6 | 20.7 ° 26.67 4 49.8 3112.87 ies 55-9 
31.91 21.0 26.53 49.9 11.88 57-5 | 
31.76 3 21.4 ; 26.38 te 49.8 ; 10.86 a 58.5 
31.01 13 21.7 26.23 13 49.5 4 9 4 co 59-0) 
31.4 {29 5 26.10 1 49.1 6 8.84 96 59.0 
31.37 9 22.0 | 25.99 9 48.5 7.88 Bo 58.5 

; 25.90 _ | 47-7 6.99 57-4 
31.23 > 22.3 ° 25.84 3 46.9 ° 6.18 no 35.9 
31.21 7 | 22.4 7 25.81 5 | 45:9» 5.48 57 53-9 
31.22 4 22.3 ° 25.81 3 44.9 1 4-91 aa 51.5 
31.26 3/223 , 25.84 , 43.8 4.47 73 48.8 





25.90 || 42.7. | 4.19 | 45.9 
25.99 9] 41.6 | 4.07 **} 42.9 
26.10 | 40.6 4.11 *] 398 


26.25 39.8 ®] 4.32 3 | 367 
26.43 © | 39-1 ; 4.70 - 33.8 
26.63 38.7 5.23 31.2 
26.85 77 | 38.5 5.91 OF} 28.9 


27.10 7) | 38.6 6.72 82) a7 1 


2 
I 
27 4 gr 

27-37 39.0 7-63 25.9 
27.66 iM 39.8 : 8.62 ae 25.3 
27.97 __ | 40.9 9.64 25-3 
28.28 37 | 42.3 “4110.67 79% 
28.60 3? | 43.9 7° 111.68 797 | 27.4 
28.91 a 45.8 8 12.62 | 29.4 
29.21 47.8 7° 113.46 a1 | 31-9 








29.49 49.9 14.17 34-9 

29.75 7? | 52.0 7114.73 58] 38.3. 

29.96 77] 54.1 77 415.11 3°] 42.0! 

1.055  +0.337 1.002  -0.063 4.517. 4.404 
29°.938 21’’.16 24°.869 42''.18 12.619 38°’.80 
+0.01 +0.01 0.00 0.00 ~0.09 0.17 
—O.2 +0.8 0.2 +0.8 
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O Urse Majoris. Groombridge 1450. 7 Cancri. 
fean So Mag. 3.5 Mag. 6.0 Mag. 5.5 
Date. 
J Right D Right Declina- Right Declina- 
Ascension. tion N. Ascension. | tion N. Ascension. tion N. 
h m ° e ° ‘ h m ° s 
8 23 |+6059] 8 27 |+3818] 8 27 |+2043 
$ oe 8 ” $s o 
an. 0.6] 16.84 67.6 26.19 28.3 49.79 49.3 
10.5 | 17.19 35 | 69.3 77] 26.45 7°] 28.7 4] 50.01 77 | 48.7 © 
26 I I 
20.5 [17-45 °° | 71.2 9 26.64 79 | 29.4 7150.18 a 48.3 ‘ 
30.5 | 17.61 73.3 . 26.77 *3 | 30.3 . 50.29 "| 48.2 ¢ 
feb. 9.5 117.68 : 75.6 °3 26.84 7 31-4 7150.35 >| 48.2 ° 
19.4 117.64 - 77.8 - 26.84 32-5 |. 50.36 1 48.3 3 
far. 1.4 917.52 - 80.0 : 26.79 to | 33:7 4 | 59°32 5 48.6 i 
11.4] 17.32 81.9 °9 | 26.69 °° | 34.9 | 59-24.) | 49-0 
21.4. 117.05 77 | 83.6 77 | 26.54 75 | 36.0 7 | 50.12 77 | 49.5 95 
32 13 17 9 14 4 
31.3 | 16.73 34 84.9 ~ | 26.37 19 36.9 2449.98 15 {49-9 
\pr. 10.3 | 16.39 85.8 26.18 37.7 49.83 50.4 
20.3 | 16.04 35 | 86.3 5] 25.98 2°] 38.2 5149.67 71 50.8 4 
34 I 19 3 15 3 
30.2 | 15.70 86.4 25.79 38.5 5 | 49:52 2] SET 
fay 10.2] 15.38 a 86.0 3 25.62 97 | 38.5 >| 49.39 3 51.4 ; 
20.2 | 15.09 85.2 | 25-47 > | 38.3 5 | 49:27 5 | ES 
30.2 1 14.85 8 84.0 15 25.35 37.8 6 49.18 P 51.6 ° 
‘une 9.1 | 14.67 82.5 25.27 37.2 49.12 51.6 
II 19 9 3 fe) 
19.1 | 14.56 so a | 25°23 36.3 10 4 49:99 5 51.6 : 
29-1] 14.5! 79.5 49.09 51.5 
I 22 4 2 
uly 9.1 a8? 9 es - 49-13 § | 51-3 3 
19.0] 14.61 73. 49.19 51.0 
15 25 10 4 
29.0 4-76 im hi 6 49.29 13 50.6 4 
Lug. 8.0] 14.9 - 68.7 6 49.42 © | 50.2 © 
17.91 15.25 34 66.1 - 49.58 19 49.6 6 
27-9] 15-59 7 63.6 | ; 49-77 9° | 49.0 
ept. 6.9] 15.98 61.2 49.99 48.2 
16.9 | 16.41 * | 58.9 ; 50.23 4 47.3 . 
26.8 ] 16.90 * | 56.8 50.50 77 | 46.3 
2 I 2 II 
Yet. 6.8117.42 57 | 54.9 ; 50.79 79 | 45.2 
16.8 | 17.97 3 53-3 4 51.10 37 | 43.9 - 
26.8] 18.55 51.9 51.43 42.6 
Nov. 5.71 19.15 ©] 51.0 9 51.77 34 41.2 *4 
15.7 | 19.74 o 50.4 ° 52.11 a 39.8 » 
25-7 | 20.33 57 50.2 3 52.45 4 38.4 - 
Dec. 5.6] 20.90 32 50.5 ; 52.79 31 37.2 
15-6] 21.42 51.2 53-10 36.1 
25.6 | 21.89 io 52.2 - °1 53.38 a 35-1. " 
35-6 | 22.29 "| 53.7 53-62 “| 34.4 
ac 6, Tan 6 2.063 +1.804 1.069 +0.378 
ean Place 12.908 72/'.47 47°.760 50''.34 
62, Dea +0.04  +0.07 ; +0.03 +0.01 +0.02 
+6, Dod —0.2 +0.8 -0.2 +0.8 -0.2 +0.8 
(Eph rs} 
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Groombridge 1446. 
Mag. 6.3 


Right Declina- 
Ascension. | tion N. 





e ’ 


+73 55 


35.0 
6 37.2 2 
39.7 °° 
42.4 , 
I 
9 4S ; 27 
47. 
50.4 26 
52.7 °° 
54.6 *9 
56.1 75 
II 


$7-2 

57-7 
6°) 57.7 ° 
57:2 2 
56.2 
54-7 
52.8 *9 
50.5 * 
s|a80% 
18.67 5 | 45:2 30 


42.2 

39.2 3° 
36.1 37 
33.0 3° 


30 
0.0 
61 3 29 


3.612 +3.471 


17°.206 41''.20 


+0.07 
-0.2 


MR, a 


+0.14 
+0.8 
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O Hydre. y Cancri. 


Mean Solar Mag. 4.2 Mag. 4.7 
Date. 
Right Declina- 

sion. tion N. 


N 
~“] 
.@) 

ND mt mt ON 





a nNWh Ee NTN AP 


Om WAN NAA AN nh & ww 
HNMNM DA TANT AAD An & Ww H 


N 
eed 
N 
6S TA AP PH ND HO 


3 3 
25-50 2) | 22.2 
25.82 20.8 
26.16 34 | 19.3 75 
20.9 7° | 26.51 35} 17.9 74 
26.85 na 16.5 - 
27.19 92 | 15.2 5 
27.51 14.0 
13.6 19 | 27.80 79 | 13.1 ° 
12.3 


1.077 +0.399 





Mean Place 22°.201 29’'.82 
D’ya, Dwa +0.01 +0.02 
Dy 6, Dw -0.2 +0.8 0.3 +0.8 





[Eph rs) 


in. 0.6 
10.6 
20.5 
30.5 

9-5 


19.4 

1.4 
11.4 
21.4 
31.3 


10.3 
20.3 
30-3 
fay 10.2 
20.2 


.pr. 


30.2 
une 9.1 
19.1 
29.1 
uly 9.1 


19.0 
29.0 
lug. 8.0 
18.0 
27.9 


sept. 6.9 
16.9 
26.8 

6.8 
16.8 


26.8 
Nov. 5.7 
15-7 
25-7 
Dec. 5.7 
15.6 
25.6 
35-6 
ec 8, Tan & 
Kean Place 


Mea, Dea 
Dé, De S 


Oct. 
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12.19 
12.38 ° 
12.53 7 
12.62 9 
12.65 ° 


12.63 8 
12.55 
12.44 os 
12.29 

12.11 9 
11.92 

11.73 2 
11.53 7. 
11.35 

11.18 re 


11.03 
10.91 
10.82 
10.76 
10.73 


10.74 

10.79 3 
10.87 3 
10.99 6 
I1.15 19 


11.34 
11.56 7? 
11.82 ? 
12.11 2 
12. 

. 33 
12.7 
13.11 39 
13.46 39 
13.80 3 
4.13% 
14.44 
14.71 77 
14.94 73 

I.191 
10°.562 


-0.0I 
0.3 


~ 
me DW HAO Ww 
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N 
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ewe Dm HO O00 000 NNW HH 
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O Argos. 
Mag. 2.0 


Declina- 
tion S. 


Right 
Ascension. 





h m ° eo 
— 54 23 
8 ae 
37-1 

38 
40.9 8 


O 


I 
44 37 
37-3 
38.1 8 
39.5 ° 
41.6 


26 
2 
38 44 30 


47.2 
50.6 34 


54.3 37 


1.718 1.397 
21°.198 48’'.19 
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Mean Solar 


Mean Place 





APPARENT PLACES OF STARS, 1915. 





FOR THE UPPER TRANSIT AT WASHINGTON. 


oO? Cancri (mean). & Hydre. 2 Urs Majoris. 
Mag. 5.5 Mag. 3.3 Mag. 3.1 





12.1 
11.2 . 
10.6 

2 


10.4 
10.6 ‘ 
11.2 


+1.125 
s4'26 | sotae_74"f0_ 


+0.05 0.00 3=—-_ +0.0 
+0.7 -0.3 +0.7 





APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


363 









Right 
Ascens: 


O? Ursse Majoris. 
Mag. 4.9 


Declina- 
tion N. 


° , 


+67 28 


o 


41.1 
42.8 77 


44.8 20 


8 47.0 22 


25 
49.5 26 
52.1 
54.6 75 
57.0 *4 
59.1 7) 
60.9 
14 
62.3 
63.3 10 
63.8 5 
63.8 ° 
63.3 5 


Io 


+2.412 
50’'.38 


+0.12 
+0.7 


« Cancri. 


Mag. 


Right 
Ascension. 


h m 


9 3 


8 
10.49 
10.73 “ 
10.92 *9 
11.06 ‘4 
1L.15 


11.19 
11.18 
11.13 > 
11.05 


10.94 


10.81 
10.67 *4 
10.53 a 
10.40 3 
10.29 
10.19 
10.11 
10.06 
10.04 


10.04 


10.07 
10.13 


10.22 
10.34 - 
10. 

48 18 


10.66 
10.86 3 
ee. 
11.62 7° 

30 


8 
5 
2 
) 
3 
6 
9 


11.92 

12.24 3? 
12.57 33 
12.90 33 


33 
13.23 % 
13-55 
13.84 
14.10 


1.019 


5.1 


| Declina- 
tion N. 





+1I oO 
38.1 

36.8 *3 
35-7 
34.8 
34.1 


33.6 
33-4 
33-3 
33-4 
33.6 


33-9 
34:3 
34.6 
35.1 
35-5 


35-9 
36.3 
36.6 
36.9 
37-2 


37-4 
37.6 
37.6 
37-5 
37-3 


36.9 
36.3 
35-5 
34.6 ; 
33-4 | 


32.0 

30.5 *5 
28.8 3 
27.0 7 
25.3 7 
23.6 
22.0 %® 
20.6 *4 


wma © 


Hw Www Bb aha w wWw BW we mH 


no oan fH HO WN 


4 


+0.195 


8°.719  39°'.25 


0.00 


+0.01 
+0.7 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
A Argh. 6 Hydre. BB Argos. 83 Cancri. 
Mean Solar ag. 2. Mag. 3.8 Mag. 1.8 Mag. 6.6 
Declina- Declina. Decii 
ion S. cont tion N. | Ascension. | ‘tion S. | Ascension. | tion 
hm . 4 hom an hm 
9 9 |+ 240] 9 12 |—6921] 9 14 [+18 
8 ot 8 +e 8 er 
58.26 25.0 18.49 47-4 16.26 5. 
58.50 0 23.2 - 18.84 51.1 397] 16.51 75 e | 
58.69 " 21.6 - 19.08 ** | 55.0 391 16.72 "6 53. 
58.83 4 | 20.2 4 19.20 59.0 © 16.88 _ 53. 
58.93 19.0 | 19-21 62.9 38 16.99 ; 53. 
58.97 18.0 19.10 66.7 17.04 53-4 
58.97 17.3 : 18.88 ar | 223 Tinos 7] 53. 
58.92 16.8 3 18.57 30 73-7 7417-01 3 | 53-9 
58.84 | 16.5 3] 18.18 38 | 76.7 a 16.93 53-1 
58.73 ©) | 16.3 2 | 17.72 4° | 79.3 ay | 20-82 - 54 
58.61 16.3 17.20 81.4 16.69 
. , 54. 
58.48 3 16.5 ; 16.65 xe 83.0 ° 16.55 *41 55 
58.35 © 16.8 ; 16.09 °, 84.1 "| 16.41 t4) 55. 
58.22 © | 17.1 = | 15:52 84.7 9116.27 “4 | 56. 
58.10 © | 17.6 = | 14-95 2 84.8 ; 16.15 - 56.9 
58.00 18.1 14.41 84.3 16 . 
8 6 ° 04 57-8 
57-92 | 18.7 , | 13-98 ic 83.3 - 15.96 S57: 
57.86 31194 6 13.46 © 81.8 » 15.90 ° | 57.8 
57.83 9 | 209 2 | 13-07 2 79.8 *° | 15-87 ; 57.9 
57-83 | 20.7 6| 12-75 3, | 77-5 ns | 15:87 2 | 5744 
57.85 21.3 12.51 74.9 15.89 57.1 
57:90 3 | 21.9 : 12.36 75 | 72.0 79115.94 5! 56.8 
57-98 ° | 22.4 2 | 22-32 5 | 69.0 3°1 16.02 *| 56.5 
58.08 04 22.8 4) 12.36 2 65.9 3° | 16.13 77 | 55.9 
58.22 ** | 23.0 7112.51 ® 62.9 . 16.27 a 55.2 
58.38 23.1 12.77 60.1 16.44 
. . 54-4 
58.57 9 22.9 : 13.12 . 57.6 9 16.64 7° | 53.4 ° 
58.79 7. | 22-4 2113.57 © | 55-4 26 | 16.87 73 | 52.3. 
59.04 °° | 21.7 7 F rg.r1 $F | 53.8 2 | 17.12 75 | 50.9° 
59.31 97 | 20.7 7 114.71 2 | 52.7 ‘ 17.40 a 49-5 
59.60 19.5 15.36 52.2 17.71 . 
59.91 2 18.0 3 16.05 9 | 52.4 ?| 18.03 3? 463 
23 37 | 16.3 77 116.75 7° | 53.2 2118.37 34 
60.56 io 14.5 0° 117-44 °9 54.8 7°91 18.71 34 | 42.9" 
60.88 32 | 125 a0 18.09 <. 56.9 19.05 33 41.3. 
3 | 
61.20 10.5 18.69 59.6 19.38 
. . 3 9.8 
61.49 8.5 i” 19.20 >" | 62.7 34 | 19.69 37 38.4 
61.74 6.7 | 19.62 # | 66.2 35 | 19.97 7° | 37.3 ' 
I.00l +0.047 2.838 2.656 1.052 +0.326 
_ es 56°.613  24''.73 16*.325 61’’.19 14°.425 58°'.66 
Des oe - . 0.00 0.00 -0.0§ 0.13 +0.01 +0.02 
’ +0.7 0.3 +0.7 0.3 +0.7 0.3 +0.7 





[Eph rs) 


B 
M 


an. 0.6 
10.6 
20.6 


39-5 
9:5 


19.5 


feb. 


far. 


21.4 
31.4 


10.3 
20.3 
30.3 
May 10.3 
20.2 


Apr. 


30.2 
fume 9.2 
19.1 
29.1 
fuly 9.1 


19.1 
29.0 
Aug. 8.0 
18.0 
28.0 


Sept. 6.9 
16.9 


26.9 
6.8 
16.8 


26.8 
Nov. 5.8 
1§-7 
25-7 

- §-7 
19-7 

25.6 

35.6 


Oct. 


Sec 3, Tan 6 


Wean Place 


D’¢a, Dea 
Dy$, Ded 


1.4 
11.4 
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t Argas. 
Mag. 2.2 


Right 
Ascension. 


h m 


9 14 


8 
50.50 
50.78 2° 
50.99 7 
51.12 *3 
51.16 ; 


51.13 
51.01 - 
50.83 * 

50-59 
50.30 


49.98 
49.63 35 
49.28 3° 
48.92 .s 
8. 
48.57 35 


48.24 
47-94 
47.67 77 
47.44 3 

2 


30 


I 


47.26 : 


47-14 

47.07 ! 
47.06 
47.12 13 
47.25 


47-45 
47-71 7° 
48.04 33 
48.42 3 
48.86 4 
47 
49-33 
49.83 5° 
50.34 > 
50.85 23 
133 
51.7 
52.18 * 
52.52 34 


1.937 
48°.782 
0.03 

0.3 


Declina- 
tion S. 





— 58 54 
92-9 
56.6 3? 
60.4 3° 
68.1 38 
; 37 
71. 
75-3 °° 
78.5 >) 
81.3 4 
83-7 


40 Lyncis. 
Mag. 3.3 


Right 
Ascension. 


° | 66.7 


.O 
4 55 


8 
oI 
7 47 


Declina- 
tion N. 





+34 44 
63.1 
63.0 
63.3 
63.8 
64.6 


65.5 


0 COmW m 


67.9 
69.1 
70.2 


71.2 
72.0 8 
72.7 ; 
73-1 3 

I 


8 | 73:3 


73-2 | 
73.0 

72.5 9 
71.8 / 
70.9 ° 
69.8 
68.6 
67.2 
65-7 
64.1 


62.4 
60.6 
58.7 
56.9 


53.1 

51-47 
49.8 ts 
48.3 12 
P 9 
46.2 

45.6 ° 
45.3 9 


+0.094 
69’’.62 
+0.03 
+0.7 
[Eph 15] 


0 Pyxidis. 
Mag. 4.9 


Right 
Ascension. 


hm 


9 17 


8 
45.03 
45.27 ** 
45.46 13 
45-59 
45.68 ; 


45-71 | 
45.69 | 
45-63 
45-53 
45-41 7 


45.26 

45.10 - 
44.94 7 
44.78 - 
44.63 | ; 


44.49 
44.38 II 
44.29 9 
44.22 

44.18 + 


I 


Declina- 
tion S. 





° a 


—25 36 


6.4 
9.4% 
12.4% 
15.3 °? 


28 
1d. I 
8 26 


20.7 
23.0 ° 
25.0 
26.6 

27.9 ° 
28.9 
29.6 


12.7 ™4 


20 
14.7 23 
I7.0 

7 26 


19.6 28 
22.4 
25.43 
-0.479 
12'’.89 
—0.02 
+0.7 
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Qa Hydree. 
Mag. 2.2 


Right 


Declina- 


Ascension. | tion S. 


h m 


9 23 


8 
26.16 
26.40 74 
26.60 i 
26.75 
26.85 " 


26.90 
26.90 ° 
26.86 , 
26.79 
26.69 *° 
I2 


26.57 

26.44 8 
26.30 *4 
26.17 73 


I2 
26.0 | 
5 II 


25-94 
25.85 
25.78 
25-73 
25-71 


25.71 
25-74 
25.80 
25.89 
26.01 


NO AW OoONnNwmMmnN oO 


~~ 
> 


26.15 
26.33 * 
26.53 04 
26.77 36 
27.03 | 


9 
27.32 
27.63 2 
27-95 
28.28 33 
28.60 3? 
32 
28.92 
29.21 * 
29.47 * 


I.0rr 


0.00 











— 817 
20.0 - 
22.3 

24.6 73 
26.6 9 
28.5 6 
30.1 

31.5 |4 


a oo 


N) 
b 
Aw wm > 


34.2 
36.6 74 
39.0 74 


-0.146 


24°.653  22'’.41 


-0.0I 
+0.6 
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Mean Solar 
Date. 


Sec 6, Tan 6 
Mean Place 







APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 





A Ursse Majoris. 
Mag. 3.8 
Right Declina- 
sion. tion N. 
h m e ‘ 
9 24 |+63 25 
8 ve 
54-53 | 52-4 
55.01 4° | 53.7 © 
55-4. 


63'’.55 
+0.03 +0.I0 
0.3 +0.6 








d@ Urse Majoris. 6 Ursze Majoris. 
Mag. 4.6 Mag. 3.3 
Right | Declina- | Right | Dectin 
Ascension. | tion N. | Ascension. | tion N. 

h m .-) td ° v 
9 26 |+701I1 +52 3 
8 +0 Ld 
64.45 65.6 45-6 
65.05 © | 67.1 75 71 46.3 7 
20 Ir 
65.54 4? | 69.1 47.4 
65.90 3° | 71.4 73 48.8 *4 
23 25 17 
66.13 9 73-9 36 50.5 19 
66.22 6. 2. 
66.18 4 Oe 27 S44 20 
66.02 7 | 81.8 7 56.4 7° 
65.74 28 84.2 24 58.3 79 
37 21 60.0 77 
65.37 4S 86.3 16 .O 14 
64.92 87. 61. 
64.43 9 | 89.2 3 62.6 2 
63.92 5% 190.0 ® 63.4 § 
63.4057 | 90.2 ” 63.8 4 
62.90 6 89.9 , 63.8 ; 
62. 89.2 63. 
62.03 ar 87 0 13 62> 8 
61.68 35 | 86.3 7 61.7 7° 
61.41 27 | 84.2 2% 60.3 "4 
61.22 79 | 81.8 7 58.6 ty 
61.12 I 6. 
61.11 7 oe 29 34.5 ” 
61.19 | 73.1 at 52.2 . 
61.85 25 | 66.8 3 17.25 
63 5. | 66.8 © 47.2 °8 
61.98 63.6 44.6 
62.42 ar 60.5 0 42.0 is 
pepper] peed ere 
6 25 23 
4.19 a1 52.2 °° 34-7 | 
64.90 O.I 2. 
68.67 a 78.3 18 30.6 19 
66.47 -° | 46.9 *4 29.1 * 
67.28 3 46.1 ® 27.8 33 
68.08 77 | 45:7 ; 26.9 9 
68.85 45.9 26.5 
69.58 73 | 46.6 7 26.5 ° 
70.22 °4 | 47.9 *3 26.9 4 
2.953 +2.778 +1.283 
59°.460 77’’.40 55/’.70 
+0.05  +0.15 +0.07 
—0.3 +0.6 +0.6 


(Eph 15) 





207.963 40’’.03 





a 
3 


22.38 
22.64 
22.84 
22.99 *> 
23. 
3-07 3 
23.10 
23.07 3 


22.99 
22.87 *? 


16 
22.71 
7 18 


22.53 


I 
22.34 
22.13 7" | 606 


20 
21.93 
21.73 29 60.7 


21.54 

21.38 * 
21.24 '4 
21.12 ™? 


21.03 ? 


39-5 
33-9) 
37-3 | 
40.8 
442 


47-4 
50.4 


20.98 
20.97 
20.99 ? 
21.05 
21.16 7" 
14 


21.30 
21.49 *9 
21.73 74 
22.00 3 
22.31 

3 34 


22.65 
23.02 37 
23.40 3 
23.78 8 
24.16 36 
24.52 
24.85 4 
25.137 


1.307 0.843 


-0.OI 
0.3 


“0.04 
+0.6 





im. o.6 
10.6 
20.6 
39.5 

9-5 


19.5 

1.5 
11.4 
21.4 
31.4 


10.3 
20.3 
39-3 
lay 10.3 
20.2 


pr. 


30.2 
une 9.2 
19.2 
29.1 
uly 9.1 


19.1 
29.0 
Lug. 8.0 
18.0 
28.0 


Sept. 6.9 
16.9 
26.9 


6.9 
16.8 


26.8 
Nov. 5.8 
15.7 
25.7 
Dec. 5.7 
15.7 
25.6 
35.6 
ec 6, Tan 6 
Mean Place 


ya, Dua 
De 6, Dud 


Oct. 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 





& Leonis. 
Mag. 5.1 
Right Declina- 
Ascension. tion N. 
h m e id 
9 27 |+11 40 
8 oe 
5) 3 
24.13 21 31.5 12 
24.30 7! | 30.6 9 
12 6 
24.42 “6 | 30.0 
24.48 ,|295 4 
24.50 7 | 20. 
34.47 3 29.3 ° 
24.40 '| 20.4 7 
24.31 2 29.7 ; 
24.1 0.0 
34.06 3 304 : 
|e 
23.68 14 31.7 4 
68 3 (3h-7 « 
23.58 2.2 
239 9 32.6 4 
23.43 : 32.9 ; 
23-39 2| 33? 3 
23-37 | 33-4 , 
23.38 1 33.6 : 
23.42 . 
23.49 ; 33.6 ; 
23.58 12 | 33-4 , 
3:70 | 33-1 & 
2403 | 31.9 7 
24.24 7* 131.0 9 
24.48 24 | 29.9 ™ 
24.75 7! | 28.6 ts 
25.04 | 27-1 5 
25. 25. 
26 28 7 
26.01 34 | 21.9 iH 
26.35 34 | 20.1 ‘3 
26.6 18. 
26.98 37 16.6 7 
2 2 15 
7.26 15.1 
1.021 +0.207 
21°.973 36°'.59 
0.00 +0.01 
0.3 +0.6 


h 


10 Leonis Minoris. 


Mag. 4.6 


Right 
Ascension. 


m 


9 29 


$s 
3.48 
3.78 
4.04 
4.24 
4.38 


4.46 
4.48 
4.44 
4.35 
4.23 
4.08 
3.91 
3-74 
3-57 
3.41 
3.26 
3-14 
3-05 
2.99 
2.96 


2.96 
3.00 
3-07 
3.18 
3.32 


3-50 
3:71 
3.96 
4.24 
4.56 


4.90 
5-27 
5.65 
6.05 
6.45 
6.83 
7:19 
7-52 
I. 

1°, 


30 
26 
20 


OW OO 


_ & 


II 
14 
18 
21 
25 
28 
32 
34 
37 
38 
40 
40 
38 
36 
33 


248 


282 


+0.01 
-0.3 





18.3 7° 
16.2 ne 


9 
14.3 
12.4 
10.6 
me 
78% 
6 9 
-9 
6.2 ? 
5.9 9 
40.747 
32''.30 
+0.04 
+0.6 
{Eph 1s] 


I 
19 


¢ Chamezleontis. 


Mag. 


Right 
Ascension. 


76 
53 
29 


18 


5.2 





I 
358 27 
39.0 3? 

—6.015 
34°".39 

—0.32 

+0.6 


on hn Oo 


ww Ww 
oo Co 
On > 
wr wa 

~ 

He Or Ww 


41.56 
41.87 37 
42.16 79 


1.016 


14 | 43:0 
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39:7 
39.1 


38.8 
39.0 
39-3 
39-7 
40.1 
40.6 
41.0 


41.5 
41.9 
42.3 
42.7 
42.9 


43.2 
43.3 
43-3 
43.2 


Oneh aA KHAN D HP WN Hw Hw HO © 


42.5 
41.9 
41.0 
40.0 
38.7 *3 


15 
37-2 
35.6 . 
33.8 * 
31.9 7° 
30.0 


Le | 
0D NO wm BW eH OO OF 


+0.181 


36*.960 46’'.82 


0.00 
0.3 


+0.0I1 
+0.6 
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Mean Solar 
Date. 


Jan. 0.6 
10.6 
20.6 
30:5 
Feb. 9.5 


19.5 

1.5 
II.4 
21.4 
31.4 


Apr.’ 10.4 
20.3 
30.3 
May 10.3 
20.2 


Mar. 


30.2 
June 9.2 
19.2 
29.1 
July 9.1 


19.1 
29.1 
Aug. 8.0 
18.0 


28.0] 


Sept. 6.9 
16.9 
26.9 

6.9 
16.8 


26.8 

5.8 
15.8 
25-7 

5:7 
15.7 
25.6 
35-6 


Sec 6, Tan 6 
Mean Place 
D’ya, Dea 
Dy 6, De 8 


Oct. 


Nov. 


Dec. 


APPARENT PLACES OF STARS, 1915. 
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[Eph 15) 


61.63 
62.14 57 
62.69 % 
63.26 7 
63.83 56 
64.39 
64.92 %8 
65.40 
1.967 
57°-451 
+0.02 
0.3 





53.2 aI 
51.5 24 
50.2 *3 


9 
49.3 | 
48.9 | 


49.0 
49.5 


+1.693 
81/.17 


+0.09 
+0.6 


58.05 
57.65 *° 
57.28 37 
56.95 33 
56.67 23 
56.44 

56.28 - 
56.20 
56.19 


I 


23.! 
28.¢ 
32.6 
36.5 
40.3 


44-4 
48.1 
§1.6 
548 
57.6 
60.1 
62.0 
63. 


64. 

64.7 
64.1 
63.0 


si 


59-4 


57.0 
4.4 
51. 

48.5 


56.26 . | 45.6 


56.42 
56.67 75 
57.00 33 
57-40 ‘2 
88 
57:88 © 


58.41 
58.98 ° 
59-58 | 
60.19 59 
60.78 
6 * 
1.34 
61.85 57 
62.28 43 


2.338 


0.03 
-0.3 


, 42.7 


40. 1 
37.8 
35-9 
34.6 


33.8 
33-7 
34.2 
35-4! 
37.2 


39-6 
42.6: 


| 45:9! 


4.1 


58°.688  39''.35 


0.12, 
40.0 | 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


Right 
Ascension. 


h m 
9 47 


1.117 
55°.921 
+0.01 

-0.3 





0.3 
33281°—1915———24 


9 | 23.9 


/t Leonis. 
Mag. 4.1 


Declina- 
tion N. 





e 0 

+ 26 24 
” 

21.2 
20.5 
20.1 
20.0 
20.1 


20.6 
21.3 
22.1 
23.0 


DAA C00 OY UHHnae 


24.9 
25.7 
26.5 
27.1 
27.6 


27.8 
27-9 


+0.497 
28''.24 
+0.03 
+0.5 
{Eph 15) 
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Groombridge 1586. | 19 Leonis Minoris. 
Mag. 6.0 Mag. 5.2 
Right Declina- 
Ascension. | tion N. 
h ‘m oo oo 
950 |+73 16 +41 27 
8 ee we 
54-22 49-5 29.3 
54.96 7* | 50.9 4 29.3 ° 
55-57 45 | 52-8 29.7 © 
56.05 55-0 30.4 1 
56.38 23 | 57.6 7 31.5 7 
56.55 60.3 32.8 
56.57 |” | 63.1 73 34-3 °5 
56.43 | | 65.9 7 35-9 | 
56.16 77 | 68.5 ? 37-5 | 
55:77 49 | 70.8 39.0 °° 
55.28 72.7 40.5 
6 
54-72 2° | 74.2 19 41.7 © 
54.12 °° | 75.3 42.7 
53-49 6, 75.8 > 43-4 : 
52.8 75.8 6 43.8 © 
52.29 75-2 | 43-9 
51-75 30) 74.1 | 43-7 
51.28 7 72.6 5 43.2 
50.88 * | 70.6 7° 42.3 9 
50.57 7 68.3 41.2 - 
50.36 65.6 39:9 
50.25 “ 62.7 9 38.4 P 
50.25 | 59-5 3 36.6 ‘9 
50.35 1 | 56.2 34.7 79 
50.56 31 52.8 32.6 - 
50.87 | 49.4 30.4 
51.29 © | 46.0 34 28.1 79 
51.81 * 42.8 3? 25.8 73 
52.43 7 39.8 3° 23.4 i 
53-13 53 | 37-0 2. 21.1 
32.52 18.8 
32.89 37 | 16.7 7! 
33.29 7° | 14.8 79 
33-71 2 13.1 - 
34.13 7] 17 0 
34.54 10.6 
34.93 2° | 9.9 7 
35-30 9.7 
1.334 +0.884 
29°.029 39''.74 
. +0.01 +0.05 
-0.3 +0.5 -0.3 +0.5 
















































a Leonis. 
Mag. 1.3 


Right 


Ascension. | 


h 
IO 


3 
s 
§2.36 


52.65 ° 


52.89 


53-09 7° 


53-24 °° 


I 
53-35 
53-40 
53-41 
53-37 
53-31 


53.21 
53.10 
52.98 
52.86 
52.74 


52.63 
52-53 
52-45 
52-39 
52-35 


52.33 
52-34 
52.37 
52.42 
52.51 


52.62 


15 
52.77 
52.95 7° 


53-16 - 
53.40 74 


53-67 

53-96 °9 
54.28 37 
54.62 24 


34 
54-96 34 


55-30 ., 
55-62 ° 


eH Otn | mm 


b= 


55-92 3° | 34.0 ' 


1.024 


50°.825 59/%.05 


0.00 


370 APPARENT PLACES OF STARS, 1915. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
@ Argts. 7 Leonis. 1 Leonis. 
Mean Solar Mag. 3.7 Mag. 4.9 Mag. 3.6 
Date. 
“ Right | Declina- | Right | Declina- [| Right | Declina- 
Ascension. tion S. Ascension. tion N. Ascension. tion N. 
hom 2 ee ae oo 
953 |-54 9] 955 jt 826] 10 2 {+1710 
Ss ve s oe s os 
Jan. 0.6] 53.87 34.4 44.90 66.1 43.56 33.9 
10.6 | 54.21 “ 37.9 3 45:17 y 64.5 ” 43.85 0 32.6 ‘3 
20.6 | 54.47 7 | 41.5 3° | 45.41 74 | 63.0 1 44.10 79 | 31.67 
30.6 | 54.67 7° | 45.3 3 | 45-60 9) 61.8 77? 144.31 771 30.9 7 
Feb. 9.5] 54.80 "3 | 49.1 7 45.74 " 60.9 , 44.46 3 30.5 ‘ 
19-5] 54.85 || 52.8 445-83 .| 60.2 144.57 | 30-3 | 
Mar. 1.5] 54.83 7] 56.3 35] 45.88 > 59.8 4 44.62 5 30.4 
11.4] 54. , 45.88 _ 59-6 *| 44.63 4 | 30-7 : 
21.4 6] 45-54 7 | 59-5 | 44-59 || 31.2 & 
31-4 45-77 | 59-7 || 44-52 0] 31-8 | 
Apr. 10.4 45.67 | 39-9 44.42 | 32.4 
20.3 45.56 © | 60.3 ; 44.31 °) | 33-1 ; 
30.3 45.44 | 00.7 7144-19 | 33-7 « 
May 10.3 45.32 °° | 61.2 ° 44.06 3 34-3 
20.3 45.20 61.6 ; 43.94 34.8 ; 
30.2 45.09 62.1 43.82 10 | 39°3 
June 9.2 45.00 3 62.6 5} 43.72 3 | 35°7 4 
19.2 44.92 ¢ | 63.1 5743.64 5 | 35-9 : 
29.1 44.86 ”| 63.5 *143.58 °| 36.0 5 
July 9.1 44.83 1 | 63.9 7143.54 2 | 36.0 | 
19.1 44.82 ' 64.2 , | 43-52 | 35-9 , 
29.1 44.83 | | 64.4 || 43-53 | | 35-7 
Aug. 8.0 44.86 3] 64.5 "| 43-56 35.3 ; 
18.0 44.93 ; 64.4 2 [43-62 0 | 34.7 | 
45.02 ° 64.2 3 43-71 7 | 34.0 9 
45-14 _| 63.9 ,| 43.83 __ | 33.1 
45-29 '5| 63.3 2 | 43.98 75 | 32.0 1 
45.48 *9 | 62.5 °]| 44.16 *° | 30.8 7? 
45-69 27 | 61.5 0° | 44.37 2° | 29-3 2 
45.93 93 60.3 15 44.62 27 27-7 8 
46.21 58.8 44.89 25.9 
46.51 3° | 57.1 m 45.20 37 | 24.1 78 
46.83 37 | 55.3 7° 1 45.52 3? | 22.1 7° 
47.16 53-4 0 45.86 xe 20.2 
47.49 33 51.4 46.21 18.3 8 
47.82 49.4 46.56 16.5 
48.14 37 | 47.5 19] 46.89 33 | 14.8 77 
48.44 3° | 45.8 *’ | 47.20 5 | 13.4 74 
I.O11  +0.149 1.047. +0.309 
Mean Place 43°.375 . 41°.95r 39°'.51 
D’ya, Daa . . 0.00 +0.01 0.00 +0.02 
N46, De S ~0.3 +0.5 0.3 +0.5 —0.3 +0.5 





[Eph rs] 





50.9 


| 54-6 | 


Goa N 
+122 


53.1 | 
51.9 | 


§0.2 


49-7 
49.5 
49.5 
49.7 
50.1 


59-5 
51.0 
31-5 | 
52.1 

52.6 


§3.-1 
53-3 
53-9 
54.2 | 
54-4 


54-5 
54-5 
54-4 
54.1 | 
53-7 


53.1 | 
52.3, 
51.2 

50.0 4 
48.6 ' 
46.9 
45:2 | 
43-3 |, 
414 | 
39-4 


37-5 14 
35-7 | 


+0.220 


+0.01 
40.5 
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¢ Leonis. 
Mag. 3.6 


AX Hydre. 
Mag. 3.8 


82 Urss Majoris. 


g Velorum. 
Mag. 5-7 


Mag. 4.1 





Declin 
tion S. 





67.3 
70.0 77 


341 73.1 3% 


—0.891 
61’’.69 

0.05 

+0.5 
[Eph 1s) 


6.10 
4 5 


Right 
Ascensi 


Declina- 
ion. N 


tion N. 





h m ®e ’ 


+65 31 


43.1 


5 I 
36.98 3° | 66.8 33 
56.58 *° | 67.7 9 
56.18 *° 68.1 4 


39 | 6 2 
55-79 _. | 97-9 

36 | 6 
55-43 3, 97-3 4, 
55.11 8 | 66.2 
54.83 °° 64.7 to 
54.61 7 62.8 ; 


3 
54.44 | | 60.5 
54.35 9| 57-9 72 
54.32 


55-1 
54.36 *| 52.07 


II 32 
54-47 |, | 48.8 32 


54-65 | 45.6 
54.91 7°! 42.3 3 
55-24 2° | 39-1 2 
55-64 16 | 35-9 2, 
| 33-0 
30.3 
| 27.9 *4 
57.84 és | 25.8 6 
58.50 6 24.2 . 
I 23.1 
59 7 6, | 23 s 
59.84. | 22. 
60.49 °5' 22.5 ! 
61.08 59 | 23.0 5 


56.63 


57-21 5° 


2.414 +2.197 
52°.653  §8’'.59 
+0.13 
+0.5 


+0.03 
~0.4 


Right 
Ascension. 


59-97 
59.86 7" 
59-77 
59-70 
59.65 


59-62 
59-61 
59.64 
59.69 
59-77 | 


59.88 
60.03 *5 
60.21 78 
60.42 7" 
60.66 74 
28 


60.94 
61.26 3? 


61.59 33 
61 - 35 

se 36 
62.30 36 


62.66 
63.00 34 
63.33 


1.093 


wns © 


Cot Ww we 


I 


+0.01 
~0.4 


Declina- 
tion N. 





+23 50 


21.0 
20.0 * 
19.3 
19.0 
19.0 


ce) 


»b OWA 


19.2 
19.7 
20.4 
21.2 
22.1 


eowmo on wN 


in 


23.1 
24.0 
24.8 
25.5 
26.1 


26.5 
26.8 
26.9 
26.8 
26.6 


COA tN HH WwW ean © O 


+0.442 


57°.954 28°'.88 - 


+0.03 
+0.5 


372 


Mean Solar 
Date. 


Jan. 0.7 
10.6 
20.6 
30.6 
Feb. 9.5 


19.5 
Mar. 1.5 


11.5 
21.4 


31.4 


Apr. 10.4 
20.4 
39.3 
May 10.3 
20.3 


30.2 
June 9.2 
19.2 
29.2 
July 9.1 


19.1 
29.1 
Aug. 8.0 
18.0 
28.0 


Sept. 7.0 
16.9 
26.9 
Oct. 6.9 
16.9 


26.8 
Nov. 5.8 
15.8 
25.7 
Dec. 5.7 


15.7 

25-7 

35.6 
Sec 6, Tan & 
Mean Place 
D’y a, Dea 
My 6, Do 6 
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X Ursse Majoris. . . [0 H. Urse Majerts 
Mag. 3.5 .2. . 3. Mag. 4.9 

































Right | Declina- - i Deciza 
ion. tion N. ion. i . ion. i . || Ascension. | tua X. 
h m ° / 1 
10 Il [+43 19 +659 
s ’ ” 
60.81 69.5 | 32.4 
61.17 * 69.4 ; 21 | 70-7 332 | 
61.49 °° | 69.8 19.48 ©! | 69.8 2 : 345] 
61.75 °° | 70.5 L 19.70 7 69.2 7 36.3 
61.95 14 71.6 14 19.87 - 69.0 ° | 38.4 
62.09 73-0 1 19-99 , 69.0 1 40.8 
62.16 7| 74.6] 20.06 7| 69.3 3 ' 3g 
62.17 *| 76.3 77 8 ? 4 

17 79.3 | | 20.0 69.7 6 46.1 
62.12 >| 78.077] 20.05 3/ 70.3 8.6 
62.02 *° g ti, ‘aia 8° eof 
° 13 79: 16 9.99 9 : 7 ° 8 51. 1 
61.89 81.4 19.90 | 71.9 53-2 
61.72 - 82.8 “ 19.80 | 72.7 ; 55. 
61.54 19 83.9 9 19.68 13 73.5 7 56.3 
61-35 19 84.8 6 | 19-55 13 | 74.2 6 §7.2 
ee 8 os >| 19-42 74.8 4 57-7 
9 5. 19.31 75.2 57.6 
60.82 . 85.5 , 19.20 9 75.6 4 57.0 
60.68 - 85.1 gf ott | 75.8 ° 56.0 | 
60.57 5 84.3 ro | 19-04 , | 75:8 54.5 | 
45 © | 83.3 |, | 18.99 3 | 75:7 ; 52.6 | 
60.43 81.9 18.96 ° 75.5 50.4 | 
; 47.3 | 
45.0 
41.9! 

8. 
wry 

35-4 
32.14 
28.94 
25.74 
22.67) 

19.8 

17.4 
15.3. 
13.6" 

12.4 
11.7 

17 

12.1 

43.245 

1*.440 48"'.46 

40.14 

40.4 

[Eph 1s] 





lean Solar 
Date. 


an. 0.7 
10.6 
20.6 
30.6 


‘eb. 9.5 
19.5 

1.5 
11.5 


{ar. 


21.4 
31.4 


\pr. 10.4 


20.4 


39-3 
fay 10.3 
20.3 


30.2 
lune 9.2 
19.2 
29.2 
luly 9. 
19.1 


29.1 
Aug. 8.1 


18.0 
28.0 


sept. 7.0 


16.9 
26.9 


6.9 
16.9 


26.8 
Nov. 5.8 
15.8 
25.8 
Dec. 5.7 
15-7 
25-7 
35-6 


ec6, Tan 6 


lean Place 


Yea, De a 
eS, De é 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


yt Hydre. 
Mag. 4.1 


Right 
Ascension. 


wan 08 O 


oan O WN 


60.00 
60.12 - 
60.28 9 
60.47 

23 
60.70 36 


60.96 
61.25 79 
61.57 37 
61.90 33 
62.25 35 
34 
62.59 
62.91 37 
63.22 37 
1.042 
58°.735 


0.00 
-0.4 


tion S. 


° ‘ 


—16 24 


oO 


6. 
On 27 


11.6 79} 


24 
14.0 | 
16.2 
18.2 
19.9 a 
21.3 
22.5 77 


23.4 
24.0 
24.3 
24.4 
24.2 


20 


23.8 
23.2 
22.4 
21.4 
20.3. 


19.0 
17-7 
16.4 
15.1 73 
13.9 


12.9 
12.1 


11.6 


11.4 
11.5 


12.1 
13.0 
14.4 7 
16.1 7 


18.2 7? 
2 


3 
20.5 
22.9 6 
25.5 
0.294 
7''.03 
—0.02 
+0.4 


a 


$1 Leonis Minoris. 
Mag. 4.4 


Right 
Ascension. 


60.20 
60.18 ” 
60.19 * 
60.22 , 
60.29 _ 
60.40 
60.55 *9 
60.73 18 
60.96 73 
61.22 2° 
3° 
61.52 
61.86 34 
62.22 3 
62.61 39 
63.00 99 
40 


63.40 
63.79 °° 
64.15 3 
1.254 
58*.420 


+0.0I 
0.4 


Declina- 
tion N. 





+ 37 


23.5 
23.0 
22.9 
23.2 
23.9 


25.0 
26.2 


[Eph rs] 


a 


oo 


I 


& Antliz. 
Mag. 4.4 


Right 


Ascension. 


Declina- 
tion S. 
— 39 37 

58.7 


° | 61.7 3° 


64.8 37 
67-95. 
71.07) 


0.592 
65’’.93 

—0.04 

+0.4 


373 


36 Urs Majoris. 
Mag. 4.8 


Right 
Ascension. 


10 25 

"56 
14. 
tog 46 
15.43 
15.77 7 
16.03 3 


16.21 
16.31 
16.32 6 
16.26 13 
16.13 3 


15.95 | 
15.72 79 
15.46 7 
15.19 
14.92 | 


14.65 , 
14.40 23 
14.17 | 
13.98 s 
13.82 * 


12 
13.70 
13.63 
13.60 
13.63 3 
13.70 


13.83 
14.01 78 
14.24” 
14.53 ~? 
14.88 0 
15.27 
15.71 “4 
16.19 48 
16.70 - 
17.2 

7 ; 53 
17.7 
18.27 5! 
18.75 


1.808 


10 
I 


oO w w ~) wn ~] te 
SC 


Declina- 
tion N. 





+56 24 


45.1 
45-5 3 
46.3 | 

47.6 
49.3 0° 


51.3 
53-5 5 
55.8 73 
58.1 . 
60.3 20 
62.3 
64.1 38 
65.5 °* 
66.6 * 
67.2 


27.4 rs 
25.9 > 
24.9 
24.4 > 


24.4 
+1.506 


11*.852 60°'.55 


+0.02 
—0.4 


+0.09 
+0.4 


374 


Mean Solar 
Date. 


Jan. 0.7 
10.6 
20.6 
30.6 


9.6 


19.5 

1.5 
11.5 
21.4 
31.4 


10.4 
20.4 
30.3 
May 10.3 
20.3 


39.3 
June 9.2 
19.2 
29.2 
July 9.1 


19.1 
29.1 
Aug. 8.1 
18.0 
28.0 


Feb. 


Mar. 


Apr. 


Sept. 7.0 
17.0 
26.9 

6.9 
16.9 


26.8 

5.8 
15.8 
25.8 

5:7 
1§-7 
25-7 
35-7 


Oct. 


Nov. 


Dec. 


Sec 6, Tan 6 


Mean Place 


D’y a, Dea 
- é, De 6 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 




















9 H. Draconis Pp Leonis. 
. Mag. 3.8 
ecli Right ecli 
on. tion N Ascension. tion N. 
h ° é h ° é 
10 27 |+76 8] 10 28 |+ 944 
r ae 8 on 
60.17 47.4 21.62 35.1 
61.10 3 48.4 - 21.92 x 33-4 7 
61.92 63 | 90° 22.18 31.9 5 
62.60 52.1 7" | 22.40 77 | 30.7 *? 
63.11 a 54.5 " 22.57 u 29.7 - 
63.44 57.2 22.69 29.1 
63.58 ™| 60.1 29] 22.77 °| 28.7 4 
63.54 *) 63.079] 22.81 4] 28.5 ” 
aI 2 I I 
63.33 37 65.8 6 22.80 ; 28.6 3 
62.96 50 68.4 23 22.75 , 28.8 4 
62.46 70.7 22.68 29.2 
61.85 60 72.7 7 22.59 2 29.7 ; 
61.16 74 74.1 22.48 ir | 30:2 ; 
60.42 6 | 75:3 22.37 30.7 & 
59.66 m6 7575 ‘ 22.26 - 313 
58.90 75-4 22.15 31.8 
58.18 br 74.7 Z 22.05 5 32.3 5 
57-SI 6 | 73-5 17 21.9 , 32.8 y 
56.91 / 71.8 a 21.89 ¢ | 33-2 
56.40 ie 69.7 os 21.83 3 | 33°5 ; 
55-99 67.2 21.80 33.7 
55-69 3°| 64.3 79] 21.78 7| 33.9 7 
55-51 61.23 21.79 *| 33.9 ° 
55-45, | 57.8 34] 21.82 3) 33.7 ° 
55-52 | 54.3 " 21.88 || 33-4 : 
55-72 50.7 21.97 32.9 
6 
56.04 "6 47.1 , - 5 
.50 . 
57.08 3°| 40.1 34 
I 


-0.4 


39°’.87 
+0.01 
+0.4 

[Eph 15) 





Right 
Ascension. 


h m 


IO 37 


$ 
5-96 
6.25 
6.51 
6.73 
6.91 


7-04 
7.12 
7.16 
7.16 
7.12 


7.06 





49.8 
59-9 
51.7 
§2-3 
§2-7 


52.8 


Lae! 


~ & CH OO 


en Mm AA NWI AAA Nn bw WwW HO 























50.70 4 


50.69 *| 5 
50.65 ; 


50.58 

50.48 *°| 54 
50.37 1) | 53 
50.24 *3 


12 
0.12 
5 12 









50.00 
49.88 ** | 58 
49.78 *° | 58 
49.69 7 | 58 
49.62 


49.57 
49.54 
49.54 
49.56 
49.61 
49.69 
49.81 * 
49.96 *° 
50.14 | 
59-37 26 
50.63 
50.92 79 
51.24 37 
51.58 34 
52.30 
52.65 39 
52.99 4 
1.092 +€ 
47°.842 61’. 
+0.¢ 
+0. 










COmnkn Ow Har Oo 








6.00 
0.4 










































APPARENT PLACES OF STARS, 1915. 315 
FOR THE UPPER TRANSIT AT WASHINGTON. 
0 argos. 42 Leonis Minoris. ” Argis. }t Argts. 
Mean Solar Mag. 3.0 Mag. 5.4 Var. 1.6-6.6 Mag. 2.8 
Date. - - —_ - 
Right Declina- Right Declina- Declina- Right Declina- 
Ascension. | tion S. Ascension. |; tion N. tion S, Ascension, | tion S. 
h m ° ; h m e c ° c h m ° c 
10 39 |—63 56] 10 41 |+31 7 —59 14] 10 43 |—4858 
$s oe 8 oe ve 8 on 
Jan. 0.7 | 56.18 43.5 10.18 37.8 1.1 7.53 4.3 
10.6 | 56.66 * | 46.6 3] 10.52 34| 36.9 9 4.2371 7.9037] 7.437 
20.6 | 57.08 4 | 50.0 34 | 10.83 - 36.4 9 7.6341 8.23 3 10.7 33 
30.6 | 57.41 33 53.7 3 11.09 . 36.3 ; 11.3 7 8.49 _ 14.2 “6 
Feb. 9.61 57.65 | 97°5 30 11.30 1s 36.6 . 15.0 38 8.69 14 17.8 36 
19.5 | 57.80 61.4 11.45 37.2 18.8 8.83 21.4 
Mar. 1.5 157.86 °| 65.3 29911.55 7° | 38:1 9 22.639] 8.91 2| 24.9 35 
11.5 157.84 7| 69.097} 11.59 *] 39.2 7 26.22°] 8.93 7] 28.2 33 
21.4 | 57.74 1? | 72.5 3 11.59 : 40.5 3 29.6 xr 8.89 31.3 7 
31.41 57.58 75.8 oat 12-54 3 41.8 13 32.7 -3 8.81 4 34.0 ; 
Apr. 10.4 ] 57.35 78.7 ~ 111.46 43.1 35-5 8.68 36.5 
20.4 157.07 7° | 81.2 75] 11.36 7° | 44.4 33 37.9 *4] 8.52 - 38.5 * 
30.3 | 56.75 37 | 83.3 * 11.23 *3 | 45.6 77 39.9 7°91 8.34 | 40.1 7 
May 10.3 | 56.40 35 | 84.9 7° | 11.09 74 | 46.6 7° 41.4 8.13 771 41.4 79 
20.3 | 56.03 37 | 86.0 - 10.95 a4 47.4 ° 42.4 " 7.92 42.1 4 
30.3 155.64 86.6 10.81 42.9 7.70 42.4 
June 9.21 55.26 3° | 86.6 ° 42.9 °f 7.49 77 | 42.2 ‘ 
19.2 | 54.89 37 | 86.2 4 42.4 2 7.28 . 41.6 
a 29.2 1 54.54 85.3 ts 414 7.09 iH 40.6 - 
July 9.1 | 54.22 83. 3 40.0 QI ts 39.2 75 
19.1 | 53-93 82.0 38.2 6.76 37.4 
29.1 } 53.70 73 | 79.8 - 36.077] 6.64 *? | 35.3 ., 
Aug. 8.1 [53.53 *7 | 77-3 2 33-5 °5] 6.55 9} 33.0% 
18.0 | 53.42 7" | 74.6 30.8 6.51 ‘ 30.6 as 
28.0} 53.38 71.7 2 28.1 38 6.51 6 28.1 i 
Sept. 7.0] 53.43 68.8 25.3 6.57 25.6 
17.0 | 53.56 *3 | 66.1 wv 22.6771 6.68 6 23.2 74 
26.9 | 53.78 77 | 63.5 ? 20.2 74] 6.84 ™ | 21.1 77 
Oct. 6.9] 54.09 0 61.2 8 18.1 i 7.07 3 19.4 a 
16.9 | 54.48 y 59.4 13 16.4 af 7:35 33 18.0 3 
26.8 I 54.94 58.1 15.2 7.68 17.2 
Nov. 5.8155.46 © | 57.3 8 14.5 ’] 8.05 3/| 16.8 4 
15.8 | 56.03 37 57.2 14.5 °F 8.467 | 17.1 ; 
Dee 25.8 | 56.63 °° | 57-7 > 15.1 : 8.90 is 17-9 
- 5.71 57-24 bo 58.8 8 16.3 3) 9°35 ds 19.4 > 
15.7 | 57-84 60.6 18.1 9.79 21.4 
25.7 | 58.42 5° | 62.9 73 20.5 74] 10.22 43 | 23.8 74 
35-7 | $8.94 97 | 65.8 79 23.4 79 | 10.62 4° | 26.7 79 
Sec 6, Tan 6 2.277. 2.046 —1.680 1.524 —I.149 
Mean Place 55%.223 57'’.98 14'’.78 6.611 15’’.91 
ya, Dea ~0.02 0.13 . , —o.11 -0.01 0.07 
Dg 5, Da 8 -0.4 +0.3 -0.4 +0.3 0.4 +0.3 0.4 +0.3 


(Eph 15] 


316 


Mean Solar 
Date. 


Jan. 0.7 
10.6 
20.6 
30.6 


9.6 


19.5 

1.5 
11.5 
21.5 
31.4 


10.4 
20.4 
30.3 
May 10.3 
20.3 


30.3 
June 9.2 

19.2 

29.2 
July 9. 


19.1 
29.1 
Aug. 8.1 
18.0 
28.0 


Feb. 


Mar. 


Apr. 


Sept. 7.0 
17.0 
26.9 

6.9 
16.9 


Oct. 


26.9 
Nov. 5.8 
15.8 
25.8 
Dec. 5.7 


15.7 

25-7 

35-7 
Sec 6, Tan & 
Mean Place 
D’ya, Dwoa 
~y 5, De d 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 





KDRNDDWDAWw mw ma 


NWA Nw 






32.0 


61.60 78 | 33.9 19 
62.77 117 | 36.5 76 


5-813 —-5§.726 
59°.830 30°'.67 
0.05 —0.36 
0.4 +0.3 


[Eph 1s) 


38 ; ° 
6 28.08 


28.05 


27-99 ° 8 
27.91 

27.81 *° 
27.70 - 
27.59 7 


27.47 
27.37 * 
27.27 

27.18 
27.10 


27.04 
27.00 
26.98 
26.98 


27.02 


oO 0 6 


Ar ON Db 


27.08 

27.18 *° 
27.32 74 
27.49 07 
27.70 9) 


27.94 
28.22 t 
28.53 
28.86 s 
29.20 

9 35 


29.55 
29.89 34 
30.20 37 
1.039 
25°.774 
0.00 
~0.4 


—0.282 
54’’.10 

0.02 

+0.3 














_~ hm OW 


63.% 
60.8 
58. 4 
56.¢ 
9 54-4 

§2.2 
8 §0.4 

49.5; 
1.216 = +06 
33°-747 84” 
+0.0 
+0.3 


+0.01 
0.4 


Mean Solar 
Date. 


‘an. 0.7 
10.6 
20.6 
30.6 

9.6 


19-5 

1.5 
11.5 
21.5 


dar. 


31.4 


10.4 
20.4 
39.3 
May 10.3 
20.3 


30-3 
June 9.2 
19.2 
29.2 
July 9.2 


Apr. 


19.1 
29.1 
Aug. 8.1 


18.0 
28.0 


Sept. 7.0 
17.0 
26.9 

6.9 
16.9 


Oct. 


26.9 
Nov. 5.8 
15.8 
25.8 

5:7 

15-7 

25-7 
35-7 

Sec 6, Tan 6 
Mean Place 


Yee, Doa 
Dys, Do 8 

















APPARENT PLACES OF STARS, 1915. 377 
FOR THE UPPER TRANSIT AT WASHINGTON. 
54 Leonis. i Antlie. Groombridge 1706. a Crateris 
Mag. 4.5 Mag. 4.7 Mag. 6.3 Mag. 4.2 
Right Declina- Right | Declina- Right | Dectina-_ Right Declina- 
Ascension. | tion N. ion. , tion S. Ascension. | ‘toa N- tion S. 
h m ef h m °- , h m and 
10 51 |+2511] 10 52 |—3640 10 53 +78 121 10 55 |—1750 
fd oO 8 oe 
2.29 | 61.9 46.41 [40.7 [17st 73. 4,438.89 | 43.1 
2.62 33 | 60.7 ™2 | 46.75 34 | 44.7 3° 118.63 ©"?! 74.2 * | 39.203" | 45.7 2 
2.92 3° 159-9 =| 47.05 3° 47.8 19.64 "3° | 75-5 >| 39-47. | 48.3 ° 
18 © | 59-4 147. so 51.0 3 120.50 3] 77-4.) | 39-71 -4 | 50.8 °° 
339% 59-3 7 ].47-50 1. | 54.2 22 J21.18 2) 79-7 27 | 39.90 0? | 53.3 2° 
3-55 59-5 _ | 47: 65 57-4 | 21.66 82.4 140.04 | 55.6 
3-65 *? | 60.0 5147.74 9 | 60.4 30} 21.93 *7) 85.3°9 | 40.14 P| 57.6 * 
3-71 © |60.8 2} 47.78 4| 63.2 6 21.99 88.279! 40.20 ° | 59.5 ° 
3.72 ; 61.8 * 47.78 4 65.8 ° 39 121.84 ae QI. 3 40.21 61.1 3 
3.69 , 62.8 121 47°74 8 68. O° 21.49 52 94.07 | 40. 18 : 62.4 ID 
3.62 64.0 47. 66 | 70.0 20.97 96. 5. 40.13 63.4 
3-53 9 | 65.4 7147.55 7 | 71.6 120.32 95) 98.7771 40.05 #1 64.2 8 
3-42 ** | 66.2 * | 4755s 72.9 "3119.55 27 |100.4 "7 | 39.95 '° | 64.7 > 
3.30 - 67.1 3 47.28 ° ts 73.8 9118.69 “101.7 "3 | 39. 85 °° 64.9 . 
3.18 © | 67.9 | 47: 13 °° 174.3 > 117.79 ot 102.4 7139.74 1) | 64.9 ° 
3.06 68.6 46.98 74.4 16.88 102.5 39.62 64.7 
2.94 1? 169.0 4146.82 1°} 74.1 3415.99 9 102.1 4139.51 7" | 64.3 4 
2.83 ™ 169.3 3146.67 15 /73.5 °$15.13 “lror.2 9} 39.41 1°] 63.6 7 
10 ° 13 79 14 10 
2.73“, | 69.3 ° 1 46.54 13 | 22 6 3 14.34 7° 78 39-31 “| 62.7 a 
2.65 6 69.2 1 46.41 71.3 13.64 60 97. 8. 39.23 . 61.7 2 
2.59 68.8 46.31 69.7 13.04 95-5 39.16 60.5 
2.55 4168.2 ©} 46.23 °| 67.9 3412.56 43] 92 5 39.11 2] 59.3 77 
1 8 6 I 6 I 1 
2.54 67.4 ° 146.17 ° | 66.0 79 [12.20 3°] 89.63%} 39.08 3] 58.0 *3 
I Io 20 21 I 12 
2.55 | 66.4 03 46.14 ; 64.0 °° 111.99 , 86. 3513 39.07 * | 56.8 
2.58 65. 6.1 61. 11.92 82. . 6 
58 3 /65.1 131 46.15 ¢| 61.9 2° f11.92 7) 82.757) 39.09 2 | 55.6 © 
2.65 63.7 46.20 59.9 12.01 79.0 39.14 54.5 
2.75 | 62.0771 46.290 9] 58.1 12.25 74| 75.337] 39.23 9| 53.6 9 
1 18 I 16 12 
2.89 *4 | 60.2 7 146.43 74 | 56.5 7° $12.64 39| 71.637 1 39.35 77 | 52.9 7 
I 1 I I 6 I 
3.06 a 58.3 ° 46.62 i 55-2 ; 13.18 68. oF 39-52 ©” | 52.6 3 
. . . . 64.6 . . 
3-28 56.2 |, 46.85 (° | 54-3 5 13.86 g;| 4°, o96 52-5 | 
3-53 53-9 [47-12 ., | 53-8 114-69 61.4 439 52.9 
3.81 7 | 51-7 2) 147-44 57 | 53-9 £115.64 98 58.6%" | 40.24 © | 53-7 0 
4-13 49.4 ~ | 47-79 <) | 54-4 7 [16.69 2 | 56.1” | 40. 54 °° | 54.9 ; 
4.47 .s 47.1 ; 48. 33° 55-5 16 | 17- os 54.2 101 40.87 © | 56.4 re 
4.82 37 45.0 | 48. 55 5 57-1 19-05, 52.8 g | 41-21 55 58.3 oe 
5.19 43.1 "| as. 04 59.2 20. 28 52.0 41.56 60.5 
5-55 3° | 41.4 77 | 49.32 61.6 *8 [21 at 51.7 3] 41.90 34 | 62.9 *4 
5.89 34 | 40.0 4 | 49.68 3° | 64.4 7° J 22. 22.65") | 52.2 > 10) 52.2 5] 42.23 33 | 65.4 79 
1.105 +0.471 1.247 0.745 4.899 +4.796 I.05I 0.322 
o°.813 72°'.25 45°.515 §50°'.23 11°.477 93°’.02 37°-895 45’’.95 
0.00 +0.03 -0.01 ~0.05 +0.04 +0.31 0.00 -0.02 
0.4 +0.3 ~0.4 +0.3 -0.4 +0.3 0.4 +0.3 


{Eph 1s] 


Mean Solar 
ate. 


Jan. 0.7 
10.7 
20.6 
30.6 


9.6 


19.5 

1.5 
11.5 
21.5 
31.4 


10.4 
20.4 
30.4 
May 10.3 
20.3 


39.3 
June 9.2 
19.2 
29.2 
July 9.2 


19.1 
29.1 
Aug. 8.1 
18.1 
28.0 


Feb. 


Mar. 


Apr. 


Sept. 7.0 
17.0 
26.9 
Oct. 


Sec 6, Tan & 
Mean Place 
D’y a, De a 
Dy 6, De 6 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 





d Leonis. 
Mag. 5.0 
Right | Declina- 
Ascension. tion N. 
h m o 
10 56 |+ 4 4 
s ial 

II. 22. 
I 96 3t 20 20 
12.04 7° | 18.7 78 
12.28 74] 17.1 6 
12.48 7°| 15.8 8 
12.63 14.8 
10 8 
273 3| 140 | 
12.81 7] 13.2 3 
12.79 : 13.1 
12.74 | 13.2 
12.67 7113.5 3 
12.58 ° 13.8 : 
12.39 | 148 5 
II 5 
12.28 15.3 
12.18 im 15.9 . 
12.09 3 16.5 5 
12.01 || 17.0 ° 
II. 17. 

94 5 7-5 5 
11.89 18.0 
11.85 4118.3 3 
11.83 7| 18.6 3 
11.84 *| 18.8 7 
11.87 3] 18. 

8 8.8 © 
It. 18.6 
2.02 9] 18.2 4 
12.14 7717.6 © 
12.30 1°] 16.7 9 
I 19 II 
2.49 24 15.6 14 
12.99 26] 12.5 7 
12.28 79 18 
3.28 107 . 
13.60 34 7 1 
13.94 34 6.6 - 
14.28 . 
461 33 33 21 

2I 
14.93 37 | 0.2 

1.003 +0.071 
10°.282 26’’.68 

0.00 0.00 

0.4 +0.3 


f Urse 


Majoris. 


Mag. 2.4 


Right 
Ascension. 


1.828 
43°.315 
+0.0I1 

—0.4 


Declina- 
tion N. 





° , 


+ 56 49 


60.1 
60.1 ‘ 
60.7 
61.7 i 
63.2 19 


65.1 
67. 
69.6 23 
72.1 i 
74.5 74 
76.7 
78.8 77 
80.5 77 
81.9 4 
82.8 : 


22 


38.9 ? 
38.6 3 


+1.530 
77'' 88 


+0.10 
+0.3 
[Eph x5] 


a& Urse Majoris. 


Mag. 2.0 
Right Declina- 
i tion N. 


h m e s 
10 58 |+62 11 


8 
32.46 
33.02 5° 
33-52 °° 
33-96 xs 
34.31 °° 
34-57 
34.74 77 
34.81 
34-79 
34-69 


34.51 
34.27 ° 
33-98 
33.67 3 
33-33 34 
32-99 
32.66 33 
32.34 37 
32.05 79 
31.80 75 
2I 


31.59 

31.42 77 
31.30 - 
31.24 ° 


31.24 | 
31.30 | 


2.145 
29°.677 


+0.01 
0.4 


77-9 


56.3 * 
+1.897 
96’’.50 
+0.12 
+0.3 


O.1 
al* 7 


° 1} 39.97 


h m . 
Ir O |+ 7 


s 


$s 
39.20 
39-51 
39.80 *9 
40.04 °% 
40.24 16 


40.40 
40.51 
40.57 
40.59 
40.58 


40.53 
40.46 
40.37 
40.28 


I 


I 


we ON NM 


mu OO SI 


md 
fe] 


40.07 


39.88 
39-79 
39-72 
39.66 


39.62 
39.60 
39.60 


39-63 


39.68 
39-77 
39.89 | 
40.04 ro 
40.23 23 


40.46 
40.72 26 
41.01 
41.33 7 
1.6 
41.07 34 
42.01 


3 
42.35 
42.67 3” 


asm? 0 6 


oO NW OD & 


T.009 








39-7 ‘ 
37.8 
36.1 
34-7 
33-6 


32.8 
32.2 | 
31.9 | 
31.9 
32.0 


32-3 

32-7 
33.2 
33.8 
344 


35.0 
35-6 
36.1 
36.6 


37.0. 


37-3 
37-5 
37.6 
37-5 
37-3 


36.9 
36.3 
35-4, 
34-4 
33-1 | 


31-5, 
29.7 | 
27.8 
i 
25-7, 
23.6 ; 








21.4 
19-3 | 
17.4 


+0. 137 


38*.013  -45°"-22 


0.60 
0.4 


+0.01 
+0.3 


fean Solar 
Date. 


an. 0.7 
10.7 
20.6 


30.6 


19-5 

1.5 
11.5 
21.5 
31-4 


10.4 
20.4 
30-4 
May 10.3 
20.3 


39-3 
June 9.2 
19.2 
29.2 
July 9.2 


19.1 
29.1 
Aug. 8.1 
18.1 
28.0 


Apr. 


Sept. 7.0 
17.0 
26.9 
Oct. 6.9 
16.9 


26.9 
Nov. 5.8 
15.8 
25.8 
Dec. 5.8 


15-7 
25.7 
35-7 
sec 6, Tan 6 
Mean Place 


Yea, Dea 
Dyé, Dod 


‘35.68 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


pf" Leonis. 
Mag. 5.7 


Right 


h m 

II 2 
$s 

35-25 
35-56 3 
35.84 * 
36.08 _ 
36.28 15 
36.43 | 
36.54 
36.61 7 
36.63 
36.62 


36.57 
36.51 
36.43 
36.33 
36.23 


36.13 
36.03 
35-94 
35-86 


35-78 


35-72 
35.68 
35.66 
35.66 


I 


35-73 
35.81 
35-93 
36.08 
36.27 23 


36.50 
36.76 7° 
37-05 °° 
37-36 33 
6 
37-69 % 


38.03 


38.37 *4 
38.69 3? 


onmN OW H oo 006 


1.001 
34°.123 
0.00 
0.4 


Declina- 
tion N. 





+ 224 
8.4 
264 21 
54-4 2 
52.8 14 
Sh4 a, 
50.2 
49-3 
48.7 
48.3 
48.1 


oO Nt ADO 


48.1 
48.3 
48.6 
49.0 
49-5 


50.0 
50.6 
51.2 
51.8 


52-3 
52.8 
53.2 
53.6 
53.8 
53-9 


53.8 
53-5 3 
53.0 3 
52.2 

51.2 : 


49-9 
49.3 
‘oa 
44-5 

21 
42-4 
40.2 
38.0 7? 


35-9 7" 
+0.042 
62°'.26 


0.00 
+0.2 


aw Dh AAMAAA An re |W & 


° 
3 


16 


> Ursee 


Majoris. 


Mag. 3.2 


Right 
Ascension. 


un 
Ny 
N 
m ww 


wn 
yu 
N 
Ww 
oO 


Declina- 
tion N. 


60.0 
58.7 *9 
57.8 ? 


+0.998 
95.81 


+0.06 
+0.2 
[Eph zs) 





f Crateris. 
Mag. 4.5 
Right Declina- 
Ascension. tion S. 

bh m 7 
Il 7 |—2221 
8 ee 
29.43 38.1 
29.75 .° 40.8 4 
erate 
“ ? 20 27 
30.49 |, | 48-9 | 
30.65 51.4 
30.76 © | 53-7 2° 
30.83 55-8 19 
30.85 | | 57-7, 
30.84 4 | 99? ° 
30.80 60.5 
30.73 / | 61.6 
30.64 9] 62.3 7 
30.53 +" | 62.8 5 
30.42 tt 63.0 2 
wr" oar a 
303 1/8 
“9 It ‘< 6 
30.08 61.9 3 
29.97 ** | 61.1 
29.88 : 60.1 . 
29.80 58.9 
29.73 || 57.6 
29.69 i" 56.2 15 
29.07 1 | 54:7 7) 
29. . 
9 4 53-3 33 
29.72 §2.0 
7 II 
2979, | 39 
30.06 '5| 49.4 ° 
06 | 4, 
30.26 14 49.1 © 
30.50 49.2 
27 5 
31.08 3 | so.7 
31.41 93 | 52.1 - 
31.76 x6 53-9 
32.12 55-9 
35 24 
32-47 7 58.3 6 
32.81 60.9 
1.081 -©O.4II 
28°.530 42°'.15 
0.00 0.03 
0.4 +0.2 
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O Leonis. 
Mag. 2.6 
Right Declina- 
Ascension. | tion N. 
h m @ ’ 
Ir g |+2058 
8 ve 
36.73 72.4 
34 T5 
37:37 3°| 69.8 © 
37.63 26 69,0 8 
63 |, 9. 1 
37.86 68.6 : 
38.03 68.5 
I2 2 
38.15 3 68.7 ; 
38.23 69.2 
38.26 3] 70.0 : 
38.25 , 70.8 
38.21 71.8 
38.14 ; 72.9 °° 
oon W 73-9 9 
3 3 wr | 7+ 9 
37-93 1, | 75-7 7 
3 br 11 70.4 6 
37.50 7 774 4 
. 7, 10 77-4 
3 4 8 77° 1 
37-32 7 77-7 
37-25 77°5 
37.20 ; 77.1 ; 
al ee 
; 2 "5 10 
37.18 1 74.8 - 
37.22 73.6 
8 14 
yr |7o8' 
"TIS "9 18 
37.57 68.8 
37.76 *? | 66.8 * 
37-99 __ | 64.7 
38.26 0 62.4 - 
38.88 3 | g7-8 23 
39.23 35 | 55.6 °° 
39-58 | 53-5 
6 19 
39-94 51.6 
40.28 34 | 50.0 7° 
1.071 0.384 
__35°-433_ 82''.42 
0.00 +0.02 
0.4 +0.2 
































380 APPAR 
ENT PLAC 
; ES OF STARS, 1915. 
OR THE UPP 
ER TRANSIT AT WASHINGTON. 
6 Leonis Vv 
. U 
Mean Solar Mag. 3.4 Ma O Crateris. 
Date. 7 Mag. 3.8 
Declina- | Righ 
tion N. Ascen : Declina- : 
° , — - | tion N. 
11 9 |+15 a ° ') bm —— 
s SD o3p ht ts +33 32] 11 15 Tae 
Jan. 0.7] 48.09 | 31.1 ° ° s ir 16 u 62 
10.7 | 48.41 37 29.5 1612499 76.1 0 6.29 Py " 
20.6 | 48.71 3° | 28.1 %4 55-35 33 75-1 6.61 32 49.35 ._ 137-7 
30.6 | 48.97 7° ig | 99°08 3 | 74-5 61 6.90 29 46.67 37 | 35.8? 
Feb 48-97 1, | 22-1 55-97 -> afore 46.96 79 | 1 
. 9.6 49.19 2 26 7 74-3 7.15 25 | 34.0 
; -4 56.22 79 174.6 3 21 47.22 2.3! 
19.6 y 4 6 7.36 22 32-5 
9.6] 49.36 | 26.0 6 17 47-44 77 | 31.3" 
Mar. 1.51 49.48 21560 ° ae 75-2 7.53 17 “| 
11.5149.55 7| 26.2 ? 3e35 9 76.2 1°] 7.65 7? 47.61 | 304, 
21.5 | 49.58 3 4 56.64 77°4 13 7.72 47-73 29-7 
31.4] 49.58 ° 26.6 §| 56.67 3 | 78.8 6] 7-75 47.81 0: 293 
A . 4 27.2 . 56.65 2 80.4 16 7.75 47.85 4 29.2 | 
pr. 10.4 | 49.54 | 27.9 6.60 16 . 47.85 ° 29.3 
30.4 | 49.38 9 29.6 9 6. 11 3-5 1 7-66 ° 6 | 29-5 
May 10 10 8 59.40 84.9 4 47-76 29.9 { 
10.3] 49.28 1 | 30.4 | 56.28 7 | 86.2 © 7-59 47-69 7 304 
3] 49.18 0 | 31.2 | 56.14 04 | 87.3 7 oe 47.60 9 31.0! 
39.3 | 49.07 31 6 “ af 47.51 9 31.5 
June 9.3 48.96 II >. 6 59.00 14 88.1 7.29 10 ( 
19.2 48.86 1O i 4 55.86 : 88.6 5 7.19 10 47-41 ; | 32.1 
29.2 | 48 9 32-9 55-73 >| 88.9 3 10 47-31 7° | 32.7 
49.77 33.2 3 12 7:09 |. ‘ 
July 9.2 | 48.6 g| 33-7 3 55-61 77 | 88.8 *} 6.99 ? 47.22 9 | 33.3 
69 | 33-4 || 55-50 ° | 88.5 3 6.91 47-13 9 | 33.8 
19.1 | 48.6 | 47.05 © | 
29.1 48.38 5 333 , [55-41 | 87-9 , | 6.83 ° oe 
Aug. 8.1] 48 3 ‘3 55-34 87.0 6 46.99 _ | 34-6 
48.55 3| 33.0 3 5 77 6 5 | 
18.1 48.54 I 5 §5-29 85.8 12 6.73 4 -94 ! 34-9 
28.0 | 48.56 2 32.5 / 55-27 2 84.4 4] 6 71 46.90 4 35.1 i 
56 | 31.8 55-28 7 | 82.777] 6. 46.89 ™| 35.1 ' 
sept. 7.0] 48.6 9 4 1g) 7? 46.90 ° ‘ 
17.0 | 48.69 8 29.8 1H “3 80.8 6.75 4 i 
27.0 | 48.80 11 28. 13 55-40 - 78.7 217 6.82 46.94 _ 34.6 ; 
Oct. 6.9] 48.95 75 ‘Se | 55-5! 76.4 731 6.93 © 1 | 47-08 6 | 34° 
16 ‘95 1g | 27-0 55-67 * | 74.0 74 I 47-11 °° 2 : 
9 4 I 18 4 7- 4 2 33- 
913 45] 75-7 55-87 7° | 71 26] 707 38 47.25 '*| 32.2 . 
26 3 19 24 -4 26 7.25 14.7 I 1 32.2 
9 | 49.36 2 23 47-43 31.0 
Nov 26 | 73°39 56.11 68.8 5 a1 
. §.81 49.62 7°} 21.2 77 28 | 7. 7-48 15.2 
15.8] 49.91 79 | 1 . aI 56.39 32 66.2 7° 7.74 26 16.0 8 47-64 > 29.5 
25.8} 50.23 37 ?- 23 56.71 63.6 20 8.03 79 “5 12 47.89 °° | 27.8 " 
Dec. 5.8 -23 34 16.8 im 57.06 35 | 61.2 74] 8 32 17.2 6 48.18 79 25.8 ° 
-© | 50.57 35 14.6 2 | 57-43 37 | 59.0 2? eo _ 18.8 ; 48.49 3% | 23.8 20 
15.7 | 50.92 12.5 57 81 38 20 “99 34 | 20.7 _ 48.82 i 21.6 33 
25. ; .O 22 
387 65 33 | 10-5 1g | 58:20 3 35.3 17 | 2°03 54 | 22-8 2, | 49-28 4, | 19-4 
. 7151. 8.7 * | 58.57 37 | 54.0 *3 9:37 34 25-1 . 49.50 34 | 17.3 
Sec 6, Tan 6 1.0 9.71 34 | 27.5 74} 49.83 8 | 15.2 3 
Mean Place 6" 40 +0.285 1.200 +0.663 49037 LTO 
D’ 46°.859 39/’.62 53°.502 89/".97 7-038 0.255 1.006 40.114 
ya, Dea 0.00 5 381 6’'.26 9 te 
5, Deo 8 -~o +002 0.00 +0.04 p_45':270 43% 
4 +0.2 -0.4 40.2 ee —0.02 0.00. +001 
‘4 t0.2 0.4 +02 


[Eph 15) 


Date. 


n. O.7 
10.7 
20.6 
30.6 


19.6 


It.5 
21.5 


31.4 


pr. 10.4 
20.4 
30.4 

lay 10.3 
20.3 


30-3 
une 9.3 
19.2 
29.2 
uly 9.2 


19.1 
29.1 
lug. 8.1 
18.1 
28.0 


sept. 7.0 
17.0 
27.0 

6.9 
16.9 


26.9 
Nov. 5.8 
15.8 
25. 


I 
2 


35-7 
ecé, Tan dé 


Aa oH 
NN @ © 


Yya, Dea 
8, Dub 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


7% Centauri. 
Mag. 4.3 


Right 
Ascension. 


7.62 6 
7-47 °° 
7-37 “6 
7-31 0 
7-31 
7-37 ° 
7.50 73 
7.69 
7-95 2 
8.27 
8.65 38 
9.08 #8 
9.55 47 
10.0 
+ 49 


10.53 
11.01 # 


11.48 47 
1.702 
7°-546 
-o.01 
-0.4 


Declina- 
tion S. 


20.09 
+0.2 





2 Leonis. 
Mag. 4.0 


+0.194 
51°’.30 

+0.01 

+0.2 
{Eph rs] 





T Leonis. 
Mag. 5.2 
Right Declina- 
Ascension. tion N. 
hm ° 
Il 23 |+ 319 
s ve 
35.00 23.3 
35-32 0 21.3 9 
35.01 26 | 19-4 5 
35:97 1 | 17-7 | 
36.09 ©, | 16.3 4 
36.27 1§.2 
13 9 
3648 "1137 ° 
36.53 1 | 34 
36.54 9113-3 | 
36.52 13.4 
36.47 ° 13.6 ; 
36.40 3 | 24-0 5 
36.32 9 14.5 : 
36.23 10 | 1° 6 
36.03 | 162 § 
35-94 ° 16.7 ° 
35-85 3 | 17-3 ; 
35-77 , 17.8 : 
35.70 18.3 
35.65 >| 18.7 4 
35.61 *]19.0 3 
35:59 7|19.2 ? 
. ° 2 
35-59 3 19.2 9 
35.62 g | 19° 3 
3378] 181 ° 
35.91 3] 17.2 9 
36.09 18 16.1 Il 
" ar ; 13 
36.30 14.8 
24 16 
30.54 28 13.2 8 
36. 2. 11.4 
tha 9-4 3 
37-4 7-2 
22 

.80 .Q 
38 14 34 8 22 
8 32 2I 

38.46 0.7 
1.002 +0.058 
33°-984 28/’.29 
0.00 0.00 

—0.4 +0.2 
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X Draconis. 
Mag. 4.1 


Right 
Ascension. 


II 26 
s 
25-59 
26.33 a 
27.01 
27.61 
28.12 5! 
39 


28.51 
28.78 77 
28.93 *5 
28.96 3 
28.86 *° 
20 


28.66 29 
28.37 
28.00 37 
27.57 - 
27.10 *! 
7 49 
26.61 
26.11 49 
25.62 
25.16 ‘ 
24.73 38 


24.35 

24.03 - 
23.77 * 
23.58 ty 
23.47 © 


23-44 « 
23.50 15 
23.65 14 
23.89 34 
24.2 

4 343 


24.66 
25.18 57 


25-77 > 
26.44 -/ 
27.16 7? 

75 


27.91 
28.68 77 


29.43 7 
2.895 


5° 


+0.01 
-0.4 


Declina- 
tion N. 





° é 


+ 69 47 


40.0 
40.1 * 
40.8 ? 
42.0 - 
43.8 


46.0 
48.5 7° 


51.3 * 


31.4 
28.2 0 
25.3 
22.8 75 
20.8 7° 


15 
19.3 
18.4 9 
18.1 3 


42.717 


22°.439 61''.25 


+0.18 
+0.I 
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Mean Solar 
Date. 


Feb. 


Mar. 


Nov. 


Dec. 


Sec 6, Tan 6 
Mean Place 
D’ya, Dw a 
hy 6, De 6 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


& Hydre. 
Mag. 3.7 


Right 
Ascension. 


h m 
Ir 28 


Ss 
49.82 
50.17 3 
50.49 > 
50.77 7° 
51.00 : 


51.19 
51.33 “4 
51.42 
51.46 
51.47 


51.44 
51.38 
51.30 
51.20 7 
51.08 *? 

12 


9 
9 
4 
I 
3 
6 
8 


50.96 
50.83 73 
50.70 *3 
50.57 °° 
50.45 © 


50.34 
§0.25 
50.17 
50.12 
50.10 


I 


me Win C8 O 


50.11 
50.16 95 
50.26 7° 
50.40 - 
50.58 14 


50.82 
51.10 28 
51.41 3" 
51.75 34 
52.12 37 


52.50 
52.87 37 
53.23 3° 
1.172 
49°.112 


0.00 
~0.4 








Declina- 
tion S. 


° , 


— 31 23 


7.8 
10.5 77 
13.3 28 
16.2 0 
19.1 
22.0 
24.8 os 
27.47 
29.7 3 
31.8 19 


22.8 7° 


14 
24.2 
4 18 


26.0 
28.2 7? 


30.7 75 
~0.610 
14°’.19 


0.04 
+0.1 


A Centauri. 
Mag. 3.3 


Right 
Ascension. 


h m 
II 31 

8 
§1.53 
52.07 4 
52.56 49 
52.99 xs 
53-34 35 


53.61 

53.80 *9 
53.92 ~ 
53-95 ; 
53.91 4 


53-81 
53-65 7° 
53-44 ° 
53-19 23 
§2.91 31 


52.60 

52.27 33 
51.94 33 
30 
51.27% 


50.97 

50.69 7° 
50.46 73 
50.28 78 
50.16 ‘ 


50.11 
50.14 3 
50.25 ** 
50.45 29 
O. 

59-74 39 
51.11 

51.56 49 
52.07 > 
52.63 5° 


59 
53-22 ¢° 


53.82 
54.41 9 
54.98 97 


2.169 


51*.141 


~0.01 
~0.4 


Declina- 
tion S. 

e é 

— 62 32 


” 


46.6 26 
49.6 3° 
52.9 xs 
6. 
§0.4 37 


60.1 3 
63.9 3 

67.6 7 
71.2 xs 
74-7 7 


77-9 
80.7 78 
83.2 75 


2r 


61.1 7 
61.6 5 


12 


62.8 


9 | 64.5 °7 


66.8 73 
“1.925 
58’'.03 


0.13 
+0.1 
[Eph rs] 


U Leonis. 
Mag. 4.5 
Right Declina- 
Ascension. tion S. 
h m e , 
Ir 32 |— o21 
8 oe 
6. 19.6 
a7 oe 3? 28 22 
37-35 30 | 23.8 7° 
37.61 26 | 55.6 38 
"9, 33 5: 16 
37.84 3 | 27°2 14 
38.02 14 28.6 - 
$3.26 | z05 8 
38.31 5|31.1 © 
8 2 3 
38.33 °| 31-4 3 
3.3! 4 31.5 | 
38.21 °| 312 ? 
38.14 ; 30.9 ; 
38.05 9 30.5 y 
37-96 9 29.9 ; 
37.77 | 28.8 ° 
37.68 3 28.2 : 
37.60 8 27.6 6 
37-52 ‘5 27.0 ; 
, 26. 
oF at 5 260 5 
37-39 *|25.7 3 

g 3 
37-38 *| 25.4 3 
37-40 625-4 , 
37-4 25-5 

9 4 
ras | 
67 | 265 5 
37-83 | | 27-445 
38.28 * | 30.0% 
38.55 °! | 31.7 77 
38.85 3° | 33.6 79 
39-18 3 | 35-7 2 
52 , 
39.86 34 | go. 22 
40.19 33 | 42.3 77 

1.000 -0.006 

35°-798  15''.61 

0.00 6.00 

0.4 +0.1 


wz Chamseleantis 
Mag. 5.7 


Right 
d iscension - 


aom| ° 


Ir 33 


8 
1 44.87 


45-77 
46.58 
47-27 
47-84 


48.28 
48.57 
48.72 
48.74 
48.62 


48.39 
48.05 
47.61 
47.08 


46.49 


45.84 
45-15 
44.44 
43-72 
43-03 


42.37 
41.77 
41.26 
40.84 
49-55 


40.39 
40.38 
40.53 
40.83 
41.30 
41.92 
42.66 
43-52 
44.46 


45-45 | 


46.45 
47-44 
48.39 


oo 


95 


3-975 


44°.826 33.58 


~0.O! 


0.4 








Gos 


—— 


—75) 
17-7 
20.0 
22.9 
26.2 
29.7 


33-5 
37-4 
41.3 
45.2 
48.9 


52-5 
55:7 
§8.6 
61.1 
63.1 


64.7, 
65.7 
66.2 
66.1 
65-5 
64-4 
62.8 
60.7 
58.3 
55-0, 


57-7 
49.7 | 
46.8 
44.0" 
41-5, 


39-3 | 
37-7 | 
36.5 
36.0 
36.2 


37-0 
38.4, 
40.4 


—3-847 


0.25 
40.1 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
3 Draconis. C Crateris. Y Ursse Majoris. fi Leonis. 
Denebola. 
an Solar Mag. 5.5 Mag. 4.9 Mag. 3.8 Mee ola.) 
Date. + —_- 
Dectina | Right | Dectina- | Right | Dectina- | Right | Dectine- 
tion N. Ascension. tion S. | Ascension. tion N. | Ascension. | tion N. 
h m - h m > h m - 
Ir 40 |—1752] 11 41 |+4814] II 44 /4+15 2 
s ee 8 oe s id 
27-89 |39.5_|35.70 |43.9 .]44.54__ | 40.5 
28.23 a 42.0 ° 36.14 4 43.1 > 144.87 38 38.7 - 
28.54 5° | 44.5 75 | 36.55 47 | 42.8 3145.19 3° | 37.2 75 
28.81 y 47.0 i 36.92 37 | 43.1 + 45-47 28 36.0 7 
29.05 18 | 49-3 i 37-24 5° | 43-9 13 | 45:73 | 35-1 ° 
29.2 1.6 .50 2 QI 6 
29.38 14 $3.7 7 | 37.69 19 | 46.8 161 46.07 "| 34.4? 
29.58 °|s7.1 | 37:88 °| $0972) 4624 °/349 4 
29.58 3| 58.5 '4|37.89 '| 53.1 77] 46.27 3) 35.5 ° 
I II 23 I 7 
29.57 59.6 37.84 55-4 46.26 36.2 
4 9 10 21 4 9 
20a ©lerr ©| 37.60 | 355 %| 46.16 °| 38.0 9 
29.40 ? | 61.5 ‘ 37-44 6 61.2 "7146.09 4 | 38.9 ? 
29.31 2 61.7 * | 37.25 9 | 62.6 ' | 46.00 . 39.8 3 
29.21 61.6 37.05 63.7 45.90 40.6 
29.11 7°] 61.3 3136.85 7°| 64.4 7145.80 7°] 41.4 3 
29.01 . 60.9 ; 36.65 "0 64.7 ; 45.69 o 42.0 : 
28.31 | 504 ®| 36.28 | 640 Sf asco 2| 427 3 
9 10 ee 10 9 2 
28.72 58.4 36.11 63.0 45-41 42.9 
28.64 © | 57-4 1° | 35.97 * | 61.7 3145.34 7 | 42.8 ¢ 
28.58 °| 56.3 ** 135.86 ** | 60.0 *7 145.28 °| 42.6 7 
28.54 ‘ 55.1 - 35.78 ~| 58.0 7°] 45.24 ; 42.2 ; 
28.52 © | 54.0 135-73 >| 55-6 i 45.22 * | 41.6 5 
28.53 | 53-0 135-72 | 53-0 | 45-23 | 40.7 
28.57 4| 52.1 9135.76 4] 50.2 791 45.27 4| 39.7 1° 
28.65 °| 51.4 7135.84 °| 47.2 3°] 45.35 °| 38.4 73 
28.77 1 | 51.0 4135.97 13 | 44.1 37] 45.46 1! | 36.8 7° 
28.93 | 50.9 * 36.16 *9 | 40.9 37 | 45.61 79 | 35.1 77 
21 3 "3 "7 32 19 20 
29.1 I.2 6.40 ; .80 I 
20 34 25 28 6 36.69 29 56 3! 10.03 23 36 31 
29.67 78 | 52.7 91 37.04 35 | 31.6 3° | 46.30 77 | 28.8 22 
29.98 3" | 54.1 a 37.42 28.9 ° 46.60 3° | 26.5 : 
30.32 34 | 55.8 ‘6 37.84 7 | 26.5 “4 46.93 xy 24.2 - 
0.6 . 8.28 24. .2 21. 
3108 35 ae 22 38.73 45 028 16 ty 6 35 19.8 3t 
31.37 35 | 62.3 741 39.18 45 | 21.7 ** 1.47.96 34 | 17.8 7° 
. +2.380 I.0§I 0.323 1.502 +1.120 1.035  +0.269 
44°.648 55''.43 27°.154 41’'.26 34°.089 62°’.66 43°.528 50°’.16 
+0.01 +0.16 0.00 —0.02 0.00 +0.07 0.00 +0.02 
' 0.4 +0.1 0.4 +0.1 0.4 +0.1 0.4 +0.1 
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Mean Solar 
Date. 


Feb. 


Mar. 


11.5 
21.5 


31.5 


10.4 
20.4 
30.4 
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19.3 
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29.1 
Aug. 8.1 
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Sept. 7.0 
17.0 
27.0 

7.0 
16.9 
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26.9 
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15.8 
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Dec. 


Sec 6, Tan 6 
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APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 
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11 46 [+ 214 
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32.4 
30.2 


17.57 3) | 28.3 


8 
17.85 7 
18.08 73 | 25.0 15 

20 I 
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18.44 


18.55 7 
18.62 ? 


18.65 


18.65 
18.62 


18.57 
18.51 


18. 
43 9 


18.34 
18.25 


18.16 ? 
18.07 ? 


17.98 
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17.78 
17-75 
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18.31 


18.12 
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26.5 


23.8 
22.9 
22.2 
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3 | 21.6 
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21.6 
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° 22.2 
3 | 22: 
23.1 


23.7 
9} 24.3 
24.9 
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° 26.0 


23-5 


18.54 73 | 21.9 


18.81 77 | 20.1 78 
19.11 °° | 18.2 79 
19.43 37 | 16.07 

34 2 
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Groombridge 1830. 


Mag. 6.5 
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Ascension. 


hm 
Ir 48 
6.39 
6.79 *° 
7.17 3° 
7-51 56 
7.81 05 
8.06 
8.25 79 
8.38 73 
8.46 ® 
8.49 3 


8.48 
8.42 


1.275 
5°.075 
0.00 
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Decti 
tion N. 
+38 18 
87.0 

85.6 *4 
84.8 ® 
84.4 4 
84.6 : 


85.1 
86.1 *° 


go.6 
88.1 » 
85.4 
82.5 70 
| 79-57, 
76.4 
73.4 5° 
| 70.35" 
74% 
| 64.8 34 
| bot 20 
, 58.8 16 
+0.790 
103’’.70 
+0.05 
+0.T 
(Eph 15] 


y Ursse Majoris. 
Mag. 2.5 


Right 
Ascension. 


1.708 
22°.014 
0.00 

~0.4 


>| 41.4 


Declina- 
tion N. 


e ‘ 


+54 9 


42.2 
4.5 7 
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41.8 4 
pce) 
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44.3 
46.1 8 
48.3 22 


24 
50.7 24 






























% Virginis. 
Mag. 4.6 
Right Decizos 
Ascension. ‘ ton ¥. 
h m | ° 
II 56 i+ 7 | 
; 
31.89 __ | 70.5 
32.22 33 as 
32.53 >. | 66.6 
32.82 as i 65.1 
33-07 °° | 63.8 
33-27 | 62.8 
44"! | 62.1 
33-56 77 | 618 
33-64 ~ | 61.7 
33.68 4 61.8 
33.68 62.1! 
33-66 7 | 62.6 
33.62 * | 63.2 
33-55 / 63.8 
33-48 ; 64.5 
33-39 — 65.2 
33.30 9+ 65.9) 
33-20 °° 66.6 
33.11 9} 67.1 
33.02 9| 67.6 
32.94 g | 08.0 
32.86 6) eo 
32.80 68.4 
32.75 >| 684 
32.72 3 | 68.2 
I 
32.73 . | 67.8 
32.75 «| | 67.2 
32.82 / 66.4 
32.92 v4 65.3 
33-06 3 64.0, 
33-24 62.5, 
33.46 yi 60.7 | 
33-72 7 | 58.8 
34.01 © 56.7; 
34.66 | 52.? 
35.00 34 50.0: 
35-34 **| 47-9 
1.008 +0.524 
31°.032. 77°’.87 
0.00 +0.01 
-0.4 0.0 
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APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


O Virginis. 
Mag. 4.2 
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I2 O 


$s 
53-04 
53-98 34 
54.29 3° 
54.58 i 
54-83 9° 


55-04 
55-21 7 
55-34 5 
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55-46 


55-48 
55-46 
55-41 
55-35 
55-28 


95-19 
55-10 
55-00 
54-90 
54.81 


54-72 
54-64 
54-58 
54-53 
54-50 


54-49 
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54-57 | 
54.6 13 
54.80 B 
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55.20 i 
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4H. Draconis. 
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17.0 
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APPARENT PLACES OF STARS, 1915. 387 


FOR THE UPPER TRANSIT AT WASHINGTON. 








f Chameeleontis. 1) Virginis. a’ Crucis. 
Mag. 4.4 Mag. 4.0 Mag. 1.6 


Right | Declina- Right Declina- Righ Declina- 
Ascension. __ tion S. Ascension. tion S. Ascension. tion S. 








h m ° ‘Tl ob m ‘7 






12 13 |-78 50] 12 15 |— OT! +2121 
8 oo 8 oo oe 
18.80 9.3 34.11 45-7 46.9 
20.03 173) 11.1 78 34.45 34 | 47.9 7? 45.1 78 
116 23 31 20 15 
21.19 13.4 38 34.76 29 49.9 19 43.6 D 
22.23 90 16.2 32 35-05 51.8 6 42.4 7 
_ 74 19.4 35 35-37 9) | 53-4 14 41.7 
23-87 | 22.9 135-53 _, | 54-8 41.4 
24.45 5°| 26.6 371 35.71 1 | 55-9", aus * 
24.86 24| 325 a0 35-85 © | 56.7 : 41.9 4 
25-10 **| 34.4 22 135-95 °¢ | 57-2 ° 42.6 7 
25-17 38.2 38 36.01 3 57-5 * 43.6 2 
25.07 42.0 36.04 57:6 44.8 
24.82 . 45.5 2 36.04 3 57.5 : 46.1 %3 
24.42 © | 48.7 2 | 36.01 2 | 57-3 | 47.4 ts 
2324 | $4225 | 350% &| g64 5 50.0% 
75 a1 9 8 5 mes: 
22.49 , | 56.3 _. 9135-83 . | 55-9 51.1 
21.66 05] 57.9 1° | 35-75 5 {553 52.1 70 
20.76 93 58.9 ; 35.66 9 54.7 6 52.9 
19.83 94| 994 5] 35°57 5 | S41 53-5 
18.89 97) 59-4 6135-47. | 53-5 53-9 * 
17.96 58.8 35-38 52.9 54.0 
17.08 "0 57-7 14] 35:30 5 | 52-4 5 53-9 7 
16.29 60 56.1 35:22 | 52.0 © 53-5 ; 
15.60 55 54.1 35 35-16 1 51-7 © 52.9 
15-05 to 51.6 47 35-12 750-5 | 52.0 ° 
14.65 48.9 35.10 51.5 50.9 
14.44 " 46.0 °° 35.11 ; 51.6 i 49.5 ut 
14-43 | 43-020 135-15 9 | 52.0 ¢ 47-9 ° 
14.63 g2| 40°° 38 | 35-24 ye 52.6 5 46.0 "9 
15.05 §.| 37-2 9. 35-36 1, | 53-5 2 43-9 - 
15.68 34:7 35-52 54-7 41.6 
16.50 32.6 im 35-73 4 56.1 " 39.2 - 
17.48 9" | 30.9 1135-97 28 | 57-7 | 36.6 * 
18.60 "| 29.8 ; 36.25 3 9-6 x. 34.0 i 
19.82 3 29.3 ° *s 33 - 31.5 - 
21.10 29.4 36.89 3. 29.0 
22.40 15° 30.2 2437.23 34 | 66.0 7? 26.8 7? 
23.68 *7°| 31.6 41.37.57 34 | 68.2 77 24.7 77 
5.168 —5.070 1.000 -0.003 2.175 +0.391 
19°.926 24''.94 33°-429 40''.25 51°.556 27°.180 60’'.10 
+0.0I 0.34 0.00 0.00 0.00 0.13 0.00 +0.03 
—0.4 -0.!I 0.4 —o0.I 0.4 ~O0.I “0.4 —O.I 


(Eph 1s) 





388 


Mean Solar 
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June 9.3 
19.3 
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July 9.2 


19.2 
29.2 
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18.1 
28.1 


Sept. 7.1 
17.0 
27.0 

7.0 
17.0 


Feb. 
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Apr. 


Oct. 


26.9 

3-9 
15.9 
25.8 

5.8 
15.8 
25.8 
35-7 
Sec 6, Tan & 
Mean Place 


D’ya, De a 
“y 6, De 6 


Nov. 


Dec. 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 

















0 Corvi. y Crucis. g Canum Venat. K Draconis. 
Mag. 3.1 Mag. 1.6 Mag. 4.3 Mag. 3.9 
Right | Declina- Decline. | Right | Dectina- Right | Deckm 
Ascension. tion S. tion S. Ascension. | tion N. Ascension. {| tion X 
h m 7. e oF h m ° 
12 25 |—16 2 — 5638] 12 29 |+41 48 
s ow” ve 8 ” 8 
28.36 32.5 2.1 43.64 49.8 53-71 59-7 
28.70 34 | 34.8 73 4.1 2°] 44.05 4 | 48.4 41 54.47 7° | 59.0 
29.03 38 37.1 . 6.6 *. 44.45 * | 47.4 7°14 55.21 7% 58.9 
29.34 7 39.4 03 9-4 2 | 44-82 27 | 47.0 3 55-91 6, 594, 
29. 3 41.67 12.5 32 45-15 3147-2 215 53 6 
29.84 | 43-7 5-7 145-43. | 47.8 957.07 _ | 62.3 
30.03 ts 45.6 7 19.1 xe 45.66 * 48.9 s 57.50 x 64.5! 
30.18 47.3 22.6 45.84 50.4 57.81 67.0 
30.29 - 48.8 i 26.0 34 | 45.97 *3 | 52.2 ® 58.00 ° ! 69.8. 
30.37 || 50.1 18 29.3 i. 46.04 7 | 54.3 7) | 58.07 ‘ 72.8: 
30.41 51.1 32.4 46.06 56.5 58.03 _ i 75-7 
30.42 ; 51.9 . 35.3 ° 46.03 >| 58.6 ot 57-87 1° | 78.6! 
30.40 7 | 52.5 37-9 °°] 45-96 ° | 60.7 © | 57-61 | 81.2 
30.36 4] 52.9 ‘ 40.2 73 | 45.86 a 62.7 8 57.27 >* : 83.5 
30.31 ° 53.1? 42.1 i 45-74” | 64.5 7 56.87 * 85.5 
30.23 53-1 43.6 45.60 66.0 56.41 87.0 
8 2 II 16 12 49 
jog 9/23 4 tha 7{4c27 7 | 680 ®| esg0 8 [ass 
29.96 *°| 52.1 4 45.5 ™145.10 77] 68.5 5154.88 57 | 88.5 
29.86 *°| 51.4 7 71 44.93 7 | 68.5 °} 54.36 > | 87.9 
7. 7? ae , | 6. 68. sae 3s | 
29.75 50.7 44. 44.7 2 53- | 0.9 
29.66 949.8 9 43-4 17 | 44.60 | 67-5 ,7 | 53-40 % | 85.3 
29.57 3 48.9 41.9 44.46 - 66.4 | 52.98 83.2 
29.49 ~| 48.0 9 40.0 *9 | 44.34 * | 64.9 7 | 52.61 37 | 80.8 
29.44 >| 47.1 9 7.8 77 | 44.24 7° 63.1% §2.31 3° | 77.9 
44° to 37.8 | . 7 | O3-F a, BY | 77-9, 
29.41 | 46.3 3 35.5 25 44.17 61.0 24 52.08 15 74-7 | 
29-40 1) 45-5 33-0 9° | 44-14 58.6 a7 | 51-93 6 | 713: 
29.44 — | 45.0 30.5 9° | 44-15 6 | 55-950 | 51-87 | 67-7 
29.51 7 | 44.6 4 28.1 741 44.21 °| 53.079] 51.91 4 | 63.9° 
29.63 12 44.5 I 2 9 7? 44.31 fe) 31 52.0 14 60.1! 
“! 6) 5" 2 S: iol 6 49-9 31 O35 34/0 1 
29.79 _ | 44.7 24.0 144.47 | 46.8 152.29 | 56.3. 
30.00 77 145.3 © 22.5 15 | 44.68 7" | 43.6 37 1 52.64 35 | 52.6° 
30.25 °5| 46.2 9 21.5 7} 44.94 7° | 40.5 3% | 53.09 45 | 49.1 
“24 29] ay 4 12 Pee gx | Oe gr PSE sa [AP 
30-54 4, | 47-4 |. 21.0 9 [ 45-25 >. | 37-428 53-63 63 46.07 
30.86 4 48.9 3 21.0 ys 45.60 °3 34.6 36 54-26 6 43-2 | 
31.20 50.7 21.6 45.98 32.0 54.95 40.9 _ 
31.55 29 | 52.7 7° 22.8 ™ | 46.38 © | 29.8 77 | 55.68 73 39.2" 
31.90 3° | 54.9 77 24.5 7} 46.79 * | 28.1 77 1 56.44 7° | 38.0° 
1.040 -0.288 1.818 1.519 1.342 +0.894 2.959  +2.785 
27°.862 32/'.34 26°.420 13'’.90 42°.626 69’'.o1 §1°.770 83°’.68 | 
0.00 -0.02 0.00 —0.10 0.00 +0.06 —~0.0I +0.18 
0.4 -0.1 0.4 —O.I 0.4 -0.1 —~O.4 -0.1 
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56.54 3 
56.82 ” 
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57.62 5 


57-67 
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§7-31 7° 


57.21 
II 
57-10 


56.99 |. 
56.88 

56.78 *° 
56.70 8 
56.63 ; 


56.59 | 
56.58 
56.61 3 
56.68 7 
56.80 *7 
17 
56.97 
57:18 7 
57-44 1. 
57°73 
58.06 33 
3 35 
58.41 
58.77 3 
59-13 9 
1.086 
55°.114 


0.00 
0.4 


Cow f HH H 


Declina- 
tion S. 





e e 


—22 55 
34-4 
36.7 73 


24 
39.1 24 


55-3 
54-1 
53.0 


51.8 
50.7 
49-7 © 
49.0 
48.5 > 


48.3 
48.4 
48.9 > 
49.8 3 
51.1 
52.7 

54.5 3 
56.7 


0.423 
36°’.53 


—0.03 
-0.1 


24 Comee seq. 
Mag. 5.2 





Right Declina- 
Ascension. | tion N. 
h m ad 
12 30 {+1850 
8 ” 
52.76 28.7 
53.11 25 | 26.8 ° 
53.7632] 23.9 5 
54.04 7° | 23.1 © 
040) 23-1 
S42 4) 26 
54.64 °° | 22.9 3 
It “7 6 
24-25 23-5 8 
54.83 ° | 24.3 
Io 
54.86 25.3 
54.87 ; 26.5 - 
54.84 5 | 27-7 33 
54-79 >| 29.0 3 
54.73 9 | 30.2 0 
54.64 | 31.3 
9 10 
54-55 2 32-3 3 
a1 | 93! ¢ 
4-34 - 33-7 4 
54-23 10 34-1 2 
54.13 | 34-3 
p Co] (2) 
orEe 
86° 33.6 5 
53-86 (33.6 5 
53.80 , | 32.8 © 
53.76 31.8 
53-75 | | 30.6 © 
53-77 6 | 29-1 °° 
53-83 II 34 20 
53-94 11 | 25-4 2 
.08 23.2 
ee *9 209 23 
54.51 °4| 18.5 *4 
yg 27 25 
54.78 16.0 
55-09 * 13.5 i 
42 11.0 
55.77 °8| 8.773 
21 
56.12 35 | 6.6 
1.057 +0.341 
52°.010 41°’.21 
0.00 +0.02 
0.4 -O.1 


[Eph 15] 





a Musce. 


Right 


bh m 





I2 32 


8 
5-47 
6.20 
6.90 
7:54 
8.10 


8.59 
8.99 
9.30 
9.51 
9.63 


9.67 
9.62 
g.50 
9.30 
9.04 


8.73 
8.36 
7-96 
7°53 
7-09 


6.64 
6.21 
5.81 
5-46 
5:17 
4-95 
4.82 
4.80 
4-90 
5.10 


5-43 
5.86 


6.39 
7.01 


7-79 


8.43 
9.18 


| 9.93 


73 
70 
64 
56 
49 


4° 


43 
53 
62 
69 
73 


75 
75 


2.749 
5°.988 

+0.01 

-0.4 





Mag. 2.9 


Declina- 
tion S. 


— 68 39 
48.5 
50.3 18 
52.5 22 
55.2 i 
8. 
: 733 
I. 
65.2 3° 
68.8 * 
72-5 
6.1 36 
7 35 


79.6 
82.9 38 


86.0 3% 
88.8 28 
gI.2 


oO 
93.2 
94.7 *5 


Io 


68.2 ‘ 
68.3 
69.1 8 
70.5 °4 
—2.561 
62°’.42 


-0.17 
-0.I 


52.30 34 
52.63 3 
52.93 7 
53-20 77 


53-44 
53-64 7° 
53-79 
53-91 
54.00 


54-04 
54.06 
54-05 
54-03 
53-98 


53-91 
53-84 
53-75 
53-66 


93-57 


53-47 
53-38 
53-29 
53-21 
53-15 


53-12 
53.11 : 
53-13 

53.20 2 
53-30 © 
53-45 

53-64 9 
53-88 74 
54.15 0 
54.45 3° 


54.78 
55.12 34 


~~ 
PFO NM 


00 OO *! Nin WN WwW WN 


~ 


1.009 


0.00 
-0.4 


w HW OO 0) 


55-47 


389 





wr 
Co 
nN 
DANAN oC a” a et) wm 


wm 

on 

fe) 
man AAN 


66.2 7? 


—— 


~0.132 


51°.448 40/'.65 


-0.0!1 
0.3 
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Mean Solar 
Date. 


Jan. 0.7 
10.7 
20.7 
30.7 

9.6 


19.6 

1.6 
11.6 
21.5 


31.5 


10.5 
20.4 
30.4 
May 10.4 
20.4 


30.3 
June 9.3 
19.3 
29.3 
July 9.2 


19.2 
29.2 
Aug. 8.1 
18.1 
28.1 


Sept. 7.1 
17.0 
27.0 

7.0 
17.0 


Feb. 


Mar. 


Apr. 


Oct. 


26.9 

5-9 
15.9 
25.8 

5.8 
15.8 
25.8 
35-7 


Nov. 


Sec 6, Tan 6 


Mean Place 


D’y a, Daa 


Wy 6, Du 6 


APPARENT PLACES OF STARS, 


FOR THE UPPER TRANSIT AT WASHINGTON. 


y Centauri. 
Mag. 2.4 








Right 
Ascension. 


Declina- 
tion S. 


a” 


25.9 | 
27.9 ° 
30.3 ° 
353 
35-9 ° 


38.9. 
42.0 3" 
45.25 
48.3 3° 


h m ° ? 
12 36 |—48 29 
29 
St? 8 
54.0 
56.5 7 
58.8 * 
60.8 





1.509 
49°.362 


— 





0.00 
0.4 


y Virginis (mean). 











Mag. 2.9 
Right Declina- 
Ascension. tion S. 
h m e ¢ 
12 37 |— 059 
21.76 
2] 22-75 ,, Br 2 
22.42 10.1 7 
22.72 ° ° On 9 
22.99 ° 7113.7 0 
2323 oo 
23.59 liz.1 9 
23.71 7) 17.7 ° 
2 8 3 
3-79 18.0 © 
23.84 ; 18.1 ; 
Bt 
23.82 : 17.4 : 
2 16. 
3.77 $ *9 
23.71 ,| 16.4 
8 6 
2353 8/132 ° 
25:40 2 | 14.6 § 
3-36 | 140 «5 
23.26 I 
17 9 129 5 
23.08 3 12.5 ; 
23.00 6 | 12:2 3 
94 [ing 3 
22.90 | 11.9 | 
oe 
22.97 °|12.8 5 
2 10 8 
3-07 14 13.6 
23.21 14.7 
23.40 16.0 6 
239077 | 19.4 8 
2 3° 
4.20 ©. 21.4 ° 
24.52 |2 
2186 34 25.7 2 
25.19 % | 27.9” 
1.000 ~-0.017 
__ 21°.a10 0.07 
0.00 0.00 
~O.4 ~0.2 


[Eph rs] 











P Virginis. 
Mag. 5.0 
Right | Dectina- 
Ascension. | tion N. 
h m e , 
12 37 |+104!1 
35- “61 34 ee 
35-95 I 
36.28 y 59.8 8 
36.59 3) | 58.3 * 
36.87 © | 57.0 3 
37-11 | * | 36.2 
37-31 155-7 > 
37-47 1155-5 
37-59 "5 | 55-6 
37.67 ”| 56.0 4 
5 5 
37:72 | 56-5 . 
37-74 =| 57-3 
37-72 *| 58.2 9 
37-69 3) 59.1 ° 
37.64 ° 60.0 ° 
37-57 60.9 
37.48 9| 61.8 9 
37-39 °| 62.5 7 
37.30 9 | 63.2 7 
37-20 * 70 ® | 63-7 ° 
37.10 ” | 64.1 
37.00 "| 64.3 7 
36.91 9 | 64.4 7 
36.84 f 64.2 ; 
6. 63. 
39.77 4 3-9 5 
36.73 | | 93-4 
36.72 62.6 
36.74 , 61.6 *° 
36.80 5 | 60.3 ts 
36.89 14 58.8 a 
37-03 57-1 
37.22 io 55.1 i 
37-45 °3 | 53.02 
37-71 30 so 14 
Ol . 
he * B43 
39-33 49.1 
38.67 34 | 43.8 * 
35 22 
39.02 41.6 
1.018 +0.189 
34°.974 73°'.65 
0.00 +0.01 
0.4 -0.2 


1915. 


76 Urss Majoris. 




















Mag. 5.9 
Right  Deckos 
Ascension. tin N. 
hm ° 
12 37 +63! 
s Yo 
52.81 22.8 
53-41 | 21.8! 
53- 99. 21.4 
54- 54 2 | 21.6 
55-04 50, 22.5, 
55-48 __ “ 23.9 
55-83 > , 25.8 
56.10 */ | 23.1 
56.27 “1 | 307, 
56.36 9 | 335 
56.36 36.3, 
56.27 9| 391 
56.12 791 417 
55-91 7) | 44.1 
55.64 . ‘46.2 
55-33 | 47-8. 
54-99 3 49.0 
34- 64.3 S | 49-7 
54-27 36 | 499 
OL , 
53-9 35 49 
53-56 48.8 
53-23 3 | 47-5 
52.93 <_ | 45-3 
52.66 “! | 43.6 
52.43 i 41.0 
52.26 38.1 
52.15 °| | 34-9 
52.10 >| 31-4 
52.13 | 27.8 
52.23 1)! 24.1 
52.41 20.4) 
52.68 74 , 16.7 
53.03 3 | 13.2 
53-45 *) | 10.0 
53-93 20] 71, 
54-47 “ 46 
35-04 60. 2.6" 
55.64 °° 2 
2.216 = +1.977 
St 390 8, 
-0.0l +0.15 
0.4 0.2 — 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 







32 H. Camelop. seq. 
Mag. 5.3 











Declina- 


Right Right 
Ascension. tion N. Ascension. 


e ‘ 


+ 83 51 


64.1 
63.4 


aN 
nN 
Le | 
wn 

0 AW OW 


1.300 
43°-435 
0.00 
0.4 


[Eph rs] 
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n Centauri. 
Mag. 4.3 


Declina- 
tion S. 





—0.831 


60’’.51 


0.05 
-0.2 


392 


Mean Solar 
Date. 


Jan. 08 
10.7 
20.7 
30.7 


Feb. 9.6 


19.6 

1.6 
11.6 
21.5 
31.5 


10.5 
20.5 
30.4 
10.4 
20.4 


30.3 
June 9.3 
19.3 
29-3 
July 9.2 


19.2 
29.2 
Aug. 8.2 
18.1 
28.1 


Mar. 


Apr. 


May 


Sept. 7.1 
17.0 
27.0 

7.0 
17.0 


Oct. 


26.9 
Nov. 5.9 
15.9 
25.9 
Dec. 5.8 


15.8 

25.8 

35-7 
Sec 6, Tan 6 
Mean Place 
D’ya, Dea 
Vy 6, De & 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 











ary ‘oth) O Virginis. a Can. Ven. seq. 5 Musce. 
Mag. 1.7 Mag. 3.7 Mag. 2.9 Mag. 3.6 
Right Declina- Right Right Declina- Right Deckn: 
Ascension. tion N. | Ascension. Ascension. tion N. | Ascension. | tiasS 
h m > hm hm °° bh m ° 
I2 50 |+5624] 12 51 I2 §2 |+38 45] 12 56 |-7! 
8 ” r 8 ” s " 
18.69 52.7 19.77 4.02 78.9 23.09 12.8 
19.20 97 | 51.4 73} 20.11 4.41 39 | 27.9 7123.93 841 141 
19.70 5°] 50.6 ®} 20.44 33 4.80 39 | 76.0 7? | 24.73 © | 15.9 
20.18 © | 50.5 * | 20.75 a 5.16 3° | 75.3 7125.48 75 18.3) 
20.61 3 51.0 2 21.03 7) 5.50 0 75.1 ’ 26.17 8 | 21-1) 
21.31 | 53.7 | 21.48% B53 25/55 8] a7.55 | an 
21.56 751 55.7 7°] 21.66 * 6.25 7° | 977.6 3h az.71 4 | 31.1 
21.74 1 | 58.0 73 | 21.79 33 6.39 74 | 79.2 1° | 28.03 3? | 34.7 
21.84 !° | 60.6 29 Bq 10 “2 10 "1 19] 58 34 27 | 28 
.84 1 6. 21.89 © 6.49 5 81.1 28.24) | 364 
21.88 63. 21. 6. 83.1 28.36 2.0 
21.85 3 66.0 27 318 3 bos t Se 22 28.38 2 154 
21.76 9 | 68.6 7°} 21.98 C1 6.52 3 | 87.4774 28.32 ©| 48.6: 
21.62 ‘9 71.0 i. 21.96 , 6.45 2 89.4 0 28.16 7 51.61 
I 
21.43 07 | 73-1 | 21-92 7 6.35 in | OE me 27.92 31 54-3 
21.21 ; 21.86 6.2 .O 27.61 6. 
20.97 74 763 "41 21.79 8 6.10 *4 O43 *3 2 24 37 383 
20.70 77 177.2 9} 21.71 71 5.95 * | 95.4 ** | 26.82 # | 597 
20.43 7! | 77.7 5] 21.62 ©} 5.79 7 | 96.1 71 26.35 47 | 60.6 
20.15 78 o}2 $1 5.63 7 | 96.4 3 85 5° | 60.9 
1520 27-7 2 | 21-52 | 5 | 5:63 12 | 96-4 3] 25-85 % | 60. 
. . . . . . ‘| 60.8 
19.62 | 56.2] o1g22| arg | oar tS loc Sf ana 5 | Go. 
19.37 75 | 74.8 "44 21.22 *° 31 5.16 75 | 95.0 24 24.35 4] 589. 
19.15 77 | 73.0 8} ar.14 8 21 5.02 *4 | 93.8 1? | 23.90 4 | 57.2 
18.96 79 | 70.7 73] 21.07 7 °F 4.91 ™ | 92.3 15] 23.52 391 55.2) 
15 26 5 2 9 “19 30 | 
8.8 68. 21.02 8 . 23.22 2.8 
1871 70 65.2 29 30.99 3 4 497 5 38.2 22 3301 21 1 
18.66 >| 62.037} 21.00 7 Cl a7s 7 | 85.7 25] 22.92-9| 473 
18.67 , 58.6 6 21.04 5 8) 4.78 , 83.0 77 22.95 a 44-5, 
8 
18.74 15 55.0 36 21.13 3 4.85 13 80.0 31 23.11 29 ALD 
19.107" | 978 £36 #8 | 73.83" | 25.89 # | 369 
19.38 78 | 44.3 35 5.39 73 | 70.6 3 | 24.36 541 35.0, 
19.72 5* | 40.9 3 5.67 78 | 67.5 3] 25.01 %5 | 33.61 
20.13 4 | 37-9 a 5.99 6 64.6 991 25.74 32.8 
. 2. 
ee sm (etfs 
51 17 3 “T 20 { 
21.57 31.3 7.12 57-4 28.20 ©" | 33-9 
1.808  +1.506 1.002 1.283 +0.803 3.086 -2.959 
17°.640 75’'.62 19°.267 3°-235 97’".95 24°.108 26.22 
—0.01 +0.10 0.00 0.00 0.00 +0.05 +0.02 0.19 
0.4 0.2 ~0.4 0.2 ~0.4 0.32 0.4 -0.2 
{Eph 1s) 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


fean Salar 
Date. 












$ 
an. 0.8] 57.25 12.9 
10.7 | 57.60 35 1.077 19 
20.7 1 57.93 9 17.1 77 ° 
30.7 | 58.25 . 19.1 "8 
‘eb. 9.7 1 58.54 i 20.9 3 
19.6 | 58.79 22.4 47-5 
far. 1.6]59.01 72 23.73 8.3 % 
11.6159.19 ° 24.8 - 
21.5 59-33 | 25.6 | 31 
31.5 1 59.43 , 26.2 3 53.2 7 
(pr. 10.5 # 59.50 26.5 . 
20.5 | 59-53 ° 26.7 * 57-73 
30.4 1 59.54 26.6 * 60.0 73 
2 22 
Mav 10.4 ] 59.52 ; 26.4 ; : 
20.4 1 59.48 26.1 
6 4 19 
30.4 | 59-42 25.7 . 
June 9.3 59-34 , 25.2 ° 67.8 1 
19-3 | 59:26 ,, 3 24.7 0” 
9.3 | 59-16 °° . 24.1 ; 
uly 9.2 | 59.06 1 , 23-5 « ° 
19.2 | 58.95 | 47-3 135-05 __| 22.9 
29.2 | 58.85 _ 47.6 ; 34.95 . 22.4 ; 
Aug. 8.2 | 58.75 10/477 a 34.85 21.8 1 
18.1 1 58.65 2 | 47.5 * | 34.76 : 21.4 3. 
28.1 | 58.57 | | 47-2 ; 34-68 © | 21.0 ; 66.8 
Sept. 7.1 | 58.51 46.7 34.62 20.7 . 
17.1 58.48 45.9 ° 34.58 ‘ 20.6 : 62. i? 
27-0} 58.48 || 44.9 9134.57 || 20.7 | 0.2 *8 
Oct. 7.0 58.51 3 43.6 ts 34.61 ; 20.9 ; 4 0 
17-0} 58.59 | | 42-1 3 34.68 | 224 3 54.4 
26.9 | 58.71 40.3 
’ 16 20 
nm 8 39.08 - 36. - 44.7 33 
25 23 33 
Dee. 5.8) 30.62 79| 31.5 7 38.3 3% 
15.8 I 59.93 29.1 
25.8 | 60.26 33 | 26.8 73 26 
35-8 | 60.60 34 | 24.6 7” 
xc 6, Tan 6 1.020 +0.202 1.136 +0.538 1.325  +0.870 
Mear Place 56°.741 56’'.75 §4°.514 91’’.63 44°.057 71°’.61 
Vya, Dea 0.00  +0.01 . 0.00 +0.03 -0.0r +0.06 
Dy3, Da & -0.4 -—0.2 -0.4 0.3 -0.4 0.3 -0.4 0.3 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
ie 7 S! Ursee Majoris. 
(Mizar.) 
Mean Solar Mag. 2.4 












Date. 


APPARENT PLACES OF STARS, 1915. 
















ee 





34.01 | 65.7 1 
nope 
33.29 20) 69.6 9 
33.01 Sl 0.0 4 

27 I 


32.74. | 69.9 
32.46 a | 69.3 ° 
32.19 7/ | 68.2 

31.94 ° 66.7 ° 
31.72 19 64.7 23 


I. 62. 
31.38 9 59.7 a 
8 Io 6 6 31 
31.2 ; 56. 33 
31.23 2 | 53-3 35 
31.25 3 49.8 36 
31.33 46.2 
31.48 2 42.6 e 
31.71 38.9 e 
32.00 35-4 
32.35 8 32.2 


32.76 29.2 
33.21 45] 26.7 75 


33.69 % | 24.6 7 
























>. 
wn 
v 
bo 
fe) 
» ND wt he ae mm OF on OA a CaAtn wt moh 


















1.084 -0.419 
17°.827 24’’.10 






0.00 —0.03 
—-0.4 0.3 






APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 
























Groombridge 2001. 70 Virginis. « Octantis. 
an Mag. 6.1 Mag. 5.2 Mag. 5.6 
an Solar - _ 
Right Declina- | Right | Decline | Right | Declina- 
tion N. | Ascension. | tion N. | Ascension. | tion S. 
eo! h m 7 h m ° 
+7249] 13 24 |+1413] 13 26 |—85 20 
rl 8 ” 8 oe 
in. o.8 1.8 6.72 . 8.86 I. 
10.8 304 14 17.06 34 23 i 31.91 395 518 5 
20.7 29.7 7 17.40 34 | 40.4 6 54.92 307 53-0" 
‘ 30.7 29.6 © 117-73 x0 38.8 | 157-81 oe 54-7. 
eb. 9g. 18.03 8 37.6 8 60.52 56.9 7 
18.31 36.8 62.99 59-6 
18.55 "4 36.3 > 65.16 707 62.63% 
18.75 36.2 7.00 66.0 
18.92 7 | 36.5 3168.47 47| 69.6 3° 
19.04 1 | 37.1 © |69.56 79} 73.3 37 
“* t0 “Fg p95 70 3: 38 
128 6) 309 sol 7O26 sol 28 
19.22 * | 40.1 170.45 a 84.42 
19.22 ; 41.3 - 69.95 87 87.97 
19.20 4 42.5 - 69.08 22 91.20 
19.16 43-7 67.86 94.1 __ 
19.09 ; 44.8 - 66.31 - 96.6 °° 
19.01 45.8 3 64.49 6 98.7 6 
18.92 2 46.6 ; 62.43 °° 100.3 1 
_ _ “8 5 a 101.4 ; 
18.70 47. 57- 101.9 
18.59 7 | 48.1 3155.52 73°l101.8 7 
12 I 231 7 
18.47 - 48.2 243-2! 101.1 
18.36 ** | 48.0 7 151.0377"! 99.9 
18.26 3 47.6 ‘ 49.06 me 98.2 au 
18.18 47.0  |47.38 96.1 
18.12 ; 46.1 . 46.07 So 93-57, 
18.09 © | 44-9 145-17 7 | 90.7, | 
18.09 © | 43-5 5 | 44-76 2 87.7", 
18.14 3 41.9 19 44.86 61 84.67, 
18.23 40.0 45-47 81.6 
18.37 1] 37.9 2! [46.60 3] 78.87 
18.55 35. 48.22 76.2 
18.78 y 33.1 i. 50.27 on 74-1 
19.05 30 30.6 2 52-69 4 72.4 0 
19.35 28.1 55-41 71.3 
19.67 3? | 25.7 74 158.33 297 | 70.9 4 
20.01 34} 23.4 73 161.37 39%| 71.0 | 
+3.236 1.032 +0.254 12.347 12.306 
57°'.36 16".359 56’’.80 56°.42* 64".05 
Vea, Dea -0.03  +0.20 0.00 +0.02 +0.12  -0.76 
Dy3, Do & “0-4 -0.4 0.4 0.4 ~0.4 -0.4 
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¢ Virginis. 
Mag. 3.4 


Right 
Ascension. 


h m 


13 30 


3 
21.87 
22.21 3 
22.54 
22.86 0 
23.16 8 


23.44 
23.68 74 
23.88 7° 
24.05 */ 
24.19 * 
I 
24.29 
24.37 
24.41 
24.42 
24.42 


24.39 
24.34 
24.27 
24.19 


24.10 
4 I 


24.00 
23.89 
23.78 
23.67 
23.58 


23.50 
23.44 
23.41 
23.41 
23.46 


23-55 
23.69 im 
23.87 7 
24.10 . 
24.36 30 
24.66 
24.98 3? 
25.32 34 


4 
° 
8 
4 
I 
° 
3 
5 
7 
8 
9 
° 


It 


1.000 


215.625 


s 





0.00 
0.4 





Declina- 
tion S. 
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FOR THE UPPER TRANSIT AT WASHINGTON. 




























17 H. Canum Venat. € Centauri. . T Botts. 

Mean Solar ag. 5.0 Mag. 2.6 Mag. 4-5 
Date. nT Sane , a 
Rig Dectina- 

Ascension. tion S. 





Jan. 0.8 
10.8 
20.7 
30.7 
Feb. 9.7 


19.7 
Mar. 1.6 
11.6 
21.6 
31.5 


Apr. 10.5 








20.5 4 
30-5 31.2 | 
May 10.4 32.6 


20.4 


39.4 
June 9.4 





19.3 38.0 
29-3 39.0 
July 9.3 30.8 


19.2 
29.2 
Aug. 8.2 


18.2 40.6 
28.1 40.2 
Sept. 7.1 39-4 | 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
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Mag. 4.3 Mag. 6.1 
Aston. tion N. | Ascension. tion N 
h m ol hom oo 
13 57 |+ 156] 13 57 |+27 47 
8 ” 8 ow 

19.27 70.7 19.48 31.0 
19.60 33 68.6 ** 19.83 35 | 28.7 3 
19.93 34 | 66.6 : 20.19 3° | 26.9 
20.26 33 | 64.8 *? | 20.54 35 | 25.4 75 
I 16 4 10 
20.57 29 63.2 33 20.87 24-4 7 
20.86 61.9 21.18 23.9 
21.12 7°| 61.0 9] 21.46 7° | 24.0 * 
21.35 3 | 60.3 71 21.7074 | 24.4 4 
“S20 “4 “20 * 10 
21.55 7° | 59-9 4] 21.90 °° | 25.4 | 
21.71 © 59.8 2 | 22.07 a 26.7 re 
21.84 60.0 22.19 28.2 P 
21.93 ?| 60.4 +} 22.28 9 30.0 * 
22.00 ; 60.9 5 22.33 ° 31.9 8 
22.04 » 61.6 7 22.35 | | 33-9 19 
22.06 ' 62.3 9 22.34 4 35.8 8 
22.05 63.2 22.30 37.6 
22.02 - 64.0 ; 22.23 ; 39.3 6 
21.96 64.8 22.14 © 40.8 2 
21.89 5 65.5 f 22.03 | 42.0 
21.80 to 66.2 6 | 22-9! 14 42.9 © 
21.70 66.8 21.77 43.5 
21.59 1? | 67.4 °| 21.62 75] 43.8 3 
21.47 77 | 67.8 4] 21.47 g ° 
31.36 | 68.0 2] or. a4 4 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
 Hydre. 8 Centauri. @ Draconis. d Bodtis. 
team Solar Mag. 3.5 Mag. 2.3 Mag. 3.6 Mag. 4.8 
Date. 
Right | Dectine | Ri 
ca | tate | mete | ate | mae. | eet | ee. | Bete 
h m ° 'T bh m ° ‘fT bh m 2 rae a 
14 I |—2616] 14 1 |—35571 14 2 |+6446] 14 6 [+2529 
8 o 8 oo 8 ue s ty 
an. 0.8] 31.49 24.0 40.21 5.0 5-33 29.8 1.51 21 
10.8 | 31.86 37 | 25.6 - 40.61 | 6.4 » 5.91 © 378 31 86 35 8.9 23 
20.8 | 32.23 37 | 27.4 8 4r.01 “| 8.07 6.51 © 26.4 *41 32.21 35 | 17.0 79 
‘eb 30.7 32.59 29.2 0 [41-412 | 9.9 . 711 | 25-7 ? 32.55 34| 15.4 7° 
- 9-7 | 32.93 3 | 31.2 41.78 a {TED aa] 7:70 25.6 (| 32.88 i 14.3 6 
19.7 | 33-25 33.2 42.12 14.1 8.2 6. . 
far. 1.61 33.54 35.1 9 42.43 oa 163 22 87, 49 or A 13 3347 8 136 t 
11.6 | 33.80 °° | 37.0 i 42.71 7° | 18.5 77} 9.16 4 | 29.2 19] 33.72 75| 14.0 4 
21.6 | 34.02 9 38.8 © | 42.95 \ 20.7 771 9.51 35} 31.4 72 | 33.93 2771 14.8 2 
31.6 | 34.21 re | 40-4 1 43-16 ** | 22.8 9.77 - 34.0 2 34.11 5 15.9 ** 
Apr. 10.5 | 34.36 41.8 43.32 24.8 ° 
. . 9.94 36.9 34.24 17. 
20.5 | 34.48 ‘9 43.1 8 43.45 73 | 26.6 ® 110.02 °| 39.9 3° I 34.34 2° 130 16 
‘ 30.5 134.57 6 | 44-3. | 43-54 : 28.3 7 10.02 8 42.9 2° 1 34.40 °| 20.9 79 
ay 10.5] 34.63 || 45.3 3 | 43-60 7 | 29.9 7 | 9.94 5 | 45-8 ng | 94:43 3 | 22.8 02 
20.4] 34-65 © 146.1 (143-63 2| 31.2 9] 9.78 4 48.6 a 34.43 ; 24.6 - 
30.4 1 34.65 46.7 43.62 32.3 9.55 51.1 34.40 26. 
June 9.4] 34.62 : 47.1 ‘ 43.58 4| 33.2 91 9.27 79 | 53.2 771 34.35 35 381 7 
19.3] 34-57 3| 47-3 7143-51 7133-9 7] 8.94 33 | 55.0 181 34.27 ®| 29.6 15 
aly | 3449 9 | 474 2 | 43:42 21343 4] 8.565" | 56.2 "134.17 © | 30.8 © 
July 9.3] 34.40 9| 47.3 1 /43.30 0 | 34-4 i] 8.15% 57.0 ° | 34.05 1, | 3t8 0 
19-3134-28 | 47-0 || 43.17 __ | 34.3 7-73 | 57-2 | 33-92 __ | 32 
. , 5 
aug 72.2 | 3435 7, | 46-5 ; 43.02 '° | 33.9 &| 7.30 83 | 57.0 6133-77 |5| 32.9 4 
ug. 8.2] 34.02 - 45.8 7} 42.86 © | 33-3 6.86 4 | 56.2 °1 33.62 5| 33.0 ? 
18.2 33.88 +3 | 45°2 ; 42.70 - 32.4 2 6.44 7 | 54.9 "3 | 33.48 ™4 | 32.7 3 
e e t 
28.2 | 33.75 13 | 44.2 9] 42.55 °5| 31-3 | 6.05 32| 53.2 27 | 33.33 1S | 32.1 
Sept. 7.1 33-64 | 43.2 [42-41 | 30.1 5.69 50.9 33.20 31.2 
17-1 | 33-54 "¢ | 42-2 0° | 42.30 7? | 28.7 141 5.37 37 | 48.3 7° 1 33.09 7 | 30.0 7 
27.11 33-48 | 41.2 °° | 42.23 7 | 27.3 741 5.11 7°] 45.3 3°] 33.01 °| 28.4 7° 
Oct. 7.0] 33.46 7 | 40.2 “) | 42.20 3 25.9 “4 ’ 4.92 79 | 42.0 33 | 32.96 5] 26.5 79 
17.0 | 33-48 7, | 394 6142-22 2 24.6 3 4.81 5 38.4 32.95 ; 24.4 i 
27.0 | 33-55 38.8 42.29 23.4 4.78 34.7 2. 22.0 
Nov. 6.0] 33.68 i: 38.4 ; 42.42 13} 22.5 91 4.84 °| 30.8 39 33,08 9} 19.4 76 
15.9] 33-86 © | 38.3 | | 42.62 201 91.8 71 5.01 77 | 27.0 3° | 33.22 74 | 16.6 7° 
Dew 25.9 34°09 38.6 ; 42.87 0 21.5 3 5.26 : 23.2 391 33.40 8 | 13.7 29 
. 5.9] 34. I I 21. .60 34 35 34 29 
1S 3 39-1 3] 43-17 7, [21-5 | 5.60 19.7 7 33-64 3 10.8 
15.9 | 34. 39:9 43.51 21.9 6.03 16.5 .92 . 
25.8 35.02 9 41.1 2143.88 37 | 22.7 81 6.52 49 | 13.6 29 3423 37 52 27 
35.8 1 35.385 | 42.5 “4 | 44.27 39 | 23.8 FT 7.07 951 11.3 73 1 34.56 33 | 2.7 75 
Sec 8, Tan 6 1.115 -0.494 1.235 0.725 2 
x ° . . +347 #2..123 1.108  +0.477 
— 31°.624 24’’.30 40°.478 8.22 §".304 5477.53 31°.390 377.59 
¢a, Dea 40.01  -0.03 40.01  -0.04 -0.03 +0.12 0.01 +0.03 
De6, Da 6 “0.3 “0.5 -0.3 —0.5 -0.3 -0.5 -0.3 -0.5 
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37- 37 


38.43 
39.13 2 
39-94 
4.153 
41°.302 


~0.06 
0.3 


83 
78 


98 
64 
I 
3 
87 
87 
86 
3 


Declina- 
tion N. 


+4.031 
86.15 

+0.22 

-0.6 


Pp Bodtis. 
Mag. 38 





Right Deckns 








hm . 
14 28 {+304 
3 e 
10.00 34 
10.34 36 | 

10.70 

11.05 se : 

11.40 7? | 
33 


Il. 
2103 3° | 39.9 
12.30 7/ | 13.4 
12.54 74, 14.4" 
20 ' I 
12.74 2° 15.7! 


12.89 | 17.4 

13.01 7? | 19.4? 
13.10 ; 
13.14 ‘ 


21.5 

| 23.67 

z 

13.15 2) 25.8 
13.13 


i 27-9 
13.08 i 29.9 ° 
13.00 | 31.6) 
ee 
47 yi 34-: 


12.63 16. 35°? 
epee 17 |; 35:7 
30 -' 1 35.8 
12.13 77 1 35.6 
17! 
11.96 16 | 3o° 


11.80 34.1 
11.66 *4 | 32.8' 
11.55 - 31.1 
11.47 29.1 
11.43 ‘ | 26.7 


11.44 | 
11.50 


20.7 
18.3° 
16.27 
14.6 4 
13.5" 


13.0 








a 


i 





| 
| 


{ 


I 
P 
2. 
2 
24.2, 
21.4 
11.60 7 18.4° 
II. 1 15§.3° 
1190 22 | 12D S 

26 z 
12.25 


30 | 9.2 

12.55 6.3 

12.88 33 | 3.7 7 
1.163 





¥0.595 


10°.035 38’’.50 


~-0.01 
0.3 


+0,03 
-~o.6 

















APPARENT PLACES OF STARS, 1915. 403 
FOR THE UPPER TRANSIT AT WASHINGTON. 
y Bottis. Oo Bouts. o? Centauri 
Mag. 3.0 Mag. 4.5 Mag. 0.3 
Right Right Declina- Right Declina- 
Ascension. Ascension. tion N. Ascension. | tion S. 
h m h m . h m > 
14 28 14 30 ;+30 6] 14 33 |—6028 
$s $s ” s ” 
39-30 58.76 | 32-5 148.49 _. | 52.7 
6 
39.66 ; 59.10 34 | 30.0 : 49.07 © | 53.0 
40.04%, , 49.66 59 | 53.8 13 
0.42 
40.79 37 30.7 19 
35 20 
41.14 ; 
41.46 61.0 73 
2 
42.00 ; 66.2 37 
42.21 7% 28 
16 "~ 28 
42.37 
00 ae 
42.61 4 80.1 27 
42.61 7 82.6 ‘8 
42.57 9. 
ng. ae 
42.26 13 Oo 14 
15 90-0 Oo 
42.11 + 0% 
41.94! . 
41.75 ae 91.8 7 
41.55 . 
41.35 °° 37 
41.16 *9 II 
19 tS 
40.97 | 
40.81 86.3 * 
40.67 74 
40.57 °° 81.9 73 
5 24 
40.52 79-5 
40.51 
40.56 > 
40.67 *" 
40.83 *° 71.0 38 
41.05 27 69.6 a 
41.32 ; 
41.63 3 68.2 4 
41.98 3 , 
1.281 
39°.366 
0.01 ; 
0.3 0.3 





Mean Solar 
te. 


Sec 6, Tan 8 
Mean Place 





APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


33 Bodtis. 
Mag. 5.4 


Right 
Ascension. 


h m 
14 35 
$s 
40.34 
40.72 9 
41.11 99 
41.52 0 
41.91 3. 


42.29 
42.64 35 
42.96 - 
43.23 77 
43-46 ° 
43.64 

43-77 *3 
43.85 

43.88 3 
43.88 : 


43-83 


Declina- 
tion N. 


6 ‘ 


+44 45 


53-9 
sia 
49.3 ° 
47.8 * 
46.9 ° 


2 
46.7 
47.0 3 
47.9 a 
49.3.0 
51.2 ° 


53-4 

55-9 29 
58.6 7/ 
61.3 i 
63-9 2. 


+0.992 
74°" 81 

+0.05 

—0.6 


& Apodis. 


Mag. 


Right 
Ascension. 


h m 
14 37 
§ 
10.33 
11.64 
13.00 *3 


14.37 36 
15.72 139 


17.01 
18.21 17° 
19.32 1! 
20.31 
21.16 35 
7o 


21.86 55 
22.41 

22.79 3 
23.01 

23.06 ° 
22.95 
22.68 
22.25 
21.69 
21.00 


131 


27 
43 


20.21 
19.35 
18.44 
17.51 
16.61 


15.78 
15.04 
14.44 
14.00 
13.76 


13-73 
13.92 
14.34 
14.98 
15.82 


19 
42 
64 
84 

IoI 

16.83 - 

17.98 ae 

19.25 77 


5.098 
14*.370 
+0.08 

0.3 





3.8 


Declina- 
uon 8. 





e c 


—78 40 


56.8 

56.5 3 
56.7 7 
57-4 ‘4 
58.7 © 


60.4 

62.6 io 

65.27 

68.07) 
1.I 

7 33 


74.4 
77.834 
81.2 34 
84.607 
87.87 


90.9 
93-770 
96.2 75 
98.3 aT 

100.0 77 

I2 


101.2 
IOI 9 
102.0 
101.6 4 
9 
100. 
7 1s 


78.3 25 
22 
76.1 8 
74:3 
73.0 ° 
72.2, 
4.999 
66’".42 


—0.26 
—o.6 


(Eph 15} 


#/t Virginis. 
Mag. 4.0 


Right 
Ascension. 


h m 


14 38 


3 
34.58 
34.90 3° 
35.24 34 
35-57 
35-89 © 
36.20 


29 
36.49 75 


QW 
N 
N 
~ 
Oona vw oO WwW DH 


1.004 
34°.732 
0.00 
0.3 


tion S. 


— §17 
28.5 

30.4 °9 
32.3 0° 
34.1 : 
35-7 | 
37.1 
38.3 
39.2 
39-9 
40.3 


40.5 
40.5 
40.3 
39-9 
39-5 


39.0 
38.4 
37.8 


37.2 
36.6 


36.0 
35-5 
35-0 
34.6 
34.2 


34.0 
33-9 
33-9 
34-1 
34-5 


35-1 
35-9 
37.0 II 
38.3 te 
39.8 
41.4 
43.2 7° 
45.1 °° 


0.093 
21’’.29 


4 


* 
w 


Yt ~1 0 


DBAARDA Nn & & NY O 


Soa hNN 


ao At FW OO MH 


0.00 
-~0.6 


h m 
14 4! 
6. 
10.37 
16.70 33 


17.05 39 
17.40 


17.74 a3 


18.06 30 
18.36 

18.64 75 
18.88 s 
19.09 = 
19.26 

19.39 “9 
19.49 7° 


19.55 ° 
19.58 3 


o 
19.58 
19.54 
19.48 
19.39 
19.28 


19.15 
19.00 

18.84 7° 
18.68 y 
18.51 6 


18.35 
18.21 "4 


18.09 12 
18.co 9 


17.95 > 


I 
17-94 
17.99 > 
18.09 ; 
18.24 75 
18.44 i 
18.69 
18.97 8 
19.29 3 


4 
6 
9 
II 
13 


1.127 


167.494 -55°".14 


—0.0r 
-0.3 

















41.8 
39.2 
36.4 
33-4) 
30-4 | 
27.5 

24-7 | 
22.0 








+0.519 


+0.0 
~0.6 








[Eph rs) 








APPARENT PLACES OF STARS, 1915. 405 
FOR THE UPPER TRANSIT AT WASHINGTON. 
109 Virginis. 8 Libre. & Libree. Groombridge 2164. 
wan Solar Mag. 3.8 Mag. 5.3 Mag. 2.9 Mag. 5.7 
Dec Right | Declina- | Right | Dectina- [| Right | Declina- 
tion N. Ascension. tion S. Ascension. tion S. Ascension. | tion N. 
e o b m e ’ h m e e h m e ’ 
+ 214] 14 45 |—1538] 14 46 |—-15 41] 14 49 |+5937 
” 8 ” s ae $ oo 
2.1 8.68 2 10.1 25. 16.31 . 
200 21 29.02 34 487 tS 10.46 33 3G 16 1677 46 ie 26 
48.1 79} 59.36 34 | 47.4 77 | 10.81 35 | 28.5 | 17.27 5° | 52.9 2° 
46.3 i 59-71 . 49.0 , 11.15 34 | 30.2 7 17.78 ° 51.5 " 
44.8 13 60.04 32 §0.7 15 11.49 31.8 6 18.29 <0 50.8 : 
. 60.36 2.2 11.81 . 18, O. 
tee 70 60,66 3° 236 47 2.11 or 8 74 19.26 47 ars 6 
41.9 ©} 60.94 2° | 54.9 73 | 12.38 27 | 36.0 7? | 19.68 4 | 52.5 7? 
41.6 3 61.18 _ 56.0 - 12.63 ° 37.1 - 20.05 *o 54.2 7 
41.6 3 61.40 ” 56.9 7 12.84 38.0 g | 20-35 4 56.4 96 
1.8 61.58 6 13.0 8.8 20. .O 
123 5 614 16 ae 5 1316 16 30.3 5 7076 7 29 29 
42.9 °| 61.87 3 | 58.5 4113.32 '31 39.7 41 20.86 7°| 64.9 3° 
43-7 5 61.97 > 58.8 3 13.41 ’ 40.0 ; 20.88 ; 68.0 0 
44.6 9 62.04 J 58.9 13.48 J 40.1 20.84 to 71.0 8 
fos ]62.09 1/389 SLagsa *| ao 2] 20.08 "| yon4 % 
47.4 9162.07 7158.7 7113.52 7139.9 7] 20.36 77 | 78.7 79 
48.3 : 62.03 , 58.5 ; 13.48 , 39.7 3 20.10 "0 80.6 i" 
I 61. 8.2 . . 80 82.0 
49.0 | 96 9/5 af 4h g | 394 4179-802, | 82 
49.8 ‘ 61.87 | 57.8 13.32 39.0 19.46 6 82.9 
50.4 >| 61.76 * ' 57.4 4413.21 ™ | 38.6 4119.10 3° | 83.4 5 
50.9 >] 61.64 *7 | 56.9 5413.08 73 | 38.1 5418.73 37 | 83.4 ° 
51.2 3161.50 4] 56.4 5112.95 73 | 37.6 5] 18.3637] 82.8 ° 
51.4 : 61.36 “4 | 55.9 ° 12.81 *4| 37.1 ; 17.99 6 81.8 - 
I. 61.23 . 12.68 6.6 17.6 80.2 
oy 7] 61.12 77 2S 5] 12.56 7? 36.1 5 aha 33 | 78.2 7° 
50.9 *1 61.02 *2| 54.4 5] 12.47 9| 35.6 5417.02 7° | 75.7 75 
50.3 . 60.96 ° 54.1 ; 12.41 ; 35-3 ; 16.78 “3 72.9 x 
49.5 1 60.94 5 | 93:9 ' 12.38 3 35-1 | 16.60 69.8 35 
48.5 60.96 53.8 12.41 35.0 16.49 66.3 
47.2 3161.03 7154.0 7412.48 7135.2 7116.46 3| 62.7 3° 
45.7 1161.15 17 | 54.4 4] 12.60 7? | 35.6 4116.51 5| 58.9 38 
44.0 "3 61.33 6 55.0 12.77 7 36.2 ° 16.65 " 55.1 . 
42.2 61.55 36 | 25°9 a, | 12-99 07 37-1 7 16.87 30 51.4 35 
40.2 61.81 57.0 13.26 8.2 17.1 . 
38.1 7* | 62.11 3° | 58.3 73 3 66 3 305 3 754 37 We 3? 
36.0 7* | 62.44 33 | 59.8 754 13.88 3? 41.0 7% 17.97 43 | 41.8 79 
+0.039 1.038 -0.280 1.039 0.281 1.978  +1.707 
61°’.72 58°.934 39°’.87 10°.380 21°’.05 16°.884 80°'.62 
0.00 0.00 0.01 0.00 —0.01 0.03 +0.08 
-0.6 -0.3 -0.7 0.3 0.7 0.3 0.7 


fi Urse Minoris. 
Mag. 2.2 


Mean Solar 
Date. 


Right 
Ascension 


Jan. 0.8 
10.8 
20.8 
30.8 


9-7 


19.7 

1.7 
11.7 
21.6 
31.6 


Feb. 


Mar. 


10.6 
20.5 
30.5 
May 10.5 
20.5 


30.4 
june 9.4 
19.4 
29.4 
July 9.3 


19.3 
29.3 
Aug. 8.2 
18.2 
28.2 


Sept. 7.2 
17.1 
27.1 

7.1 
17.0 


Apr. 


Oct. 


27.0 
Nov. 6.0 
16.0 
25.9 
Dec. 5.9 


15.9 
25-9 
35.8 


—_——_ $= 


Sec 6, Tan 6 
Mean Place 





3-741 
56°.467 
-0.06 








Declina- 
tion N. 


+74 29 


45.8 
43.4 3 
41.6 
40.4 12 
39.9 > 


2 
40.1 
41.0 4 
43-4 6 


54.7 
50.9 38 
47.0 99 


*5 | 43.2 * 
3) 39-527 


36.0 
32.9 3? 
30.2 77 
+3.605 . 
70"".25 
+0.18 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 





&? Libre. Piazzi 221. 
Mag. 5.6 Mag. 5.8 
Right | Declina- 
Ascension tion S. 
h m - ? h m .- 
14 52 |—I1I 4] 14 52 [+14 46 
$ oP r PP 
8.93 8.0 12.26 67.8 
9.26 33 | 9.7 "7 9} 12.58 3? | 65.5 73 
9.59 33 | 11.4 *7 | 12.90 3? | 63.4 "3 
9.93 24 | 13.1 iH 13.23 33 | 61.6 7 
10.26 33 | 14.7 7 113.56 33 | 60.1 75 
32 14 3r to 
10.58 16.1 13.87 59.1 
10.88 3°| 1744 13 f'14.16 79 | 58.5 ° 
11.15 77 | 18.5 - 14.43 77 | 58.3 7 
11.39 “ 19.3 14.67 _ 58.5 . 
11.61 20.0 14.88 I 
19 af ee’ 7 [OF g 
11.80 20.4 15.05 60.0 
11.96 7° | 20.7 3} 15.20 15] 61.1 7 
12.09 *3| 20.8 7] 15.32 '? | 62.5 74 
12.19 9 20.8 ° 15.40 : 64.0 ° 
12.26 5 20.6 | 15-45 3 65.6 6 
12.31 20.4 15.48 67.2 
12.32 *| 20.1 3115.47 *| 68.7 75 
12.31 *|19.7 4115.44 3] 70.1 ‘4 
12.27 ; 19.3 : 15.38 : 71.4 8 
12.21 18.8 15.30 2. 
0/8 5-30 5 | 72-5 
12.12 18.4 [15.20 | 73.4 
12.01 "| 17.9 5} 15.08 77 | 74.2 8 
11.89 *7} 17.4 5114.94 | 74.6 4 
11.76 - 17.0 : 14.80 ts 74.8 . 
11.62 16. 14.6 8 
re] 165 5] 14.65 25) 74.8 & 
11.49 16.1 14.51 74.5 
11.37 7115.8 3114.38 3/739 © 
11.28 9) 15.5 3114.27 7173.0 9 
11.21 ; 15.4 ; 14.19 : 71.8 - 
11.18 | E54 of t4-14 ; 70.4 | 
11.20 15.6 14.14 68.7 
11.26 ©} 16.1 S]14.18 4] 66.7 7° 
11.37 7" | 16.8 7914.28 | 64.6 77 
11.54 7 17.7 2 14.42 “ 62.2 Oe 
11.75 - 18.8 13 14.62 23 59-7 2s 
12.00 20.1 14.85 57.2 
12.29 79 | 21.6 "5 ] 15.12 77 | 54.7 75 
12.60 31 | 23.2 7115.43 3! | 52.3 74 
1.019 -0.196 1.034 +0.264 
9°.179 2°°.22 12°.434 . 
0.00 -o0.oI 0.00 +0.01 
-0.3 ~0.7 -0.3 -0.7 


[Eph 15] 








58.82 35.8 
59-20 3 1 37.71 
59-55 35 | 39.6 | 
59-87 53 | 41.6) 

I 3.7 

5 35 | 43-7 


4 
coer | arr] 
60.78 a 49.6 

.92 51-4 
61.01 53-1 


1 
61.06 54-6 

61.07 56.0 | 
37-1 
58.0 


58.7 
59.1 


59.2 
58.9 





1.363 -0.926 
57°.352 32".73 | 





APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 






Y Scorpil. 
Mag. 3-4 


Right Declina- 
Ascension. tion S. 


e ’ 


— 24 56 


ov 


56.6 
57.8 " 


m OWN WwW 


NJ 
bat 
oO 
WOhAMMN UMN ANN AW DN HH 


Anxsws7 8 tO NAN BD 


HK COXA Ft WO HH HN 


68.6 
68.9 


69.4 
70.2 


71.2 %° 


CoO wm BH HM Nt 


—0.465 
54°°.64 

0.02 

-0.7 


(Eph 1s] 





407 


) Boutis. 
Mag. 4.7 


Right 
Ascension 


i] 
1° 6) 
mt 


5 
23 3 
51.15 | 
51.05 13 


50.92 
50.77 °° 
50.61 * 
50.44 17 
/ 
50.27 17 
50.10 
49-94 7° 
49.80 *4 
49.70 "0 
49.63 ; 


49.60 | 
49.62 3 
49.70 | 
49.83 * 
50.01 * 

23 


50.24 
50.51 77 
50.81 3° 


1.125 


Declina- 
tion N. 





+2716 
25-9 
23.3 26 
21.1 - 
19.3 
18.0 *%3 
, 9 


17.1 
16.8 3 
17.0 , 
17.7 
18.8 77 
15 
20.3 
22.0 7 
24.0 
26.1 i 
28.3 - 


30.5 

32.5 °° 
34.4 °° 
36.0 4 
37-40 


38.5 
39.3 ° 
39.8 5 
39-9 
39.6 


39.0 
38.0 3 
36.7 3 
35-0 20 
33-0 7 
30.7 
28.2 > 
25-4 
22.5 0 
19.5 3° 
16.5 
13.6 
10.9 


+0.516 


48°.194 42°’.50 


-0.01 
-0.3 


+0.02 
~0.7 





408 APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


c Boutis. € Lupi. t Libree. y Triang. Aust. 
Mean Mag. 5.0 Mag. 3.5 Mag. 4.7 Mag. 3-1 
e. ‘ 
h Declina- ht Declina- Right 
Ascension. tion N. Ascension. tion S. Ascension. 








h m . h m > hm aad h 
15 3 |t25 11] 1§ 6 |—51 46] 15 7 |—1928] 15 10 |—6821 
2 00 ry iid 3 
Jan. 0.9] 33.80 42.3 9.26 30.9 21.99 
10.8 | 34.11 3% | 39.8 75] 9.73 47 | 31.0 *} 22.32 3 
20.8 | 34.44 35 | 37.6 7? | 10.22 49 | 31.5 5] 22.67 35 
30.8 | 34.78 34 | 35.7 79] 10.72 5° | 32.4 91 23.02 35 
| 























Feb. 9. 12 34 | 34.3 4] 11.21 9 | 33.6 77 | 23.36 34 | 24.6 15] 58.18 7 { 
9-71 35 33; °F 9 ; 48 33 15 3-3 34 4 14 a — 
19.7135-45 | 33-4 _1 11-69 _|35.1 (123-70 | 26.0 [58.94 _ | 55. 

Mar. 1.7] 35.76 3% | 33.1 3] 12.15 4°] 36.9 7°] 24.01 3 | 27.4 74] 59.66 7? | 57.5 

3 8 I 

11.7 | 36.04 “6 33.2 ; 12.57 0 38.8 ° 24.30 °9 28.7 * 60.34 59-6 

21.6 | 36.30 33.7 12.96 41.0 24.57 29.8 60.96 61.9 ° 

22 | 10 34 22 24 Io 5 _ 

; 31.6 | 36.52 19 47 14 33° 31 43.2 3 24.81 ar 30.8 61.52 64.5 
r. 10.6 | 36.71 I 13.61 . 25.02 1.6 62.01 . 

P 20.6 36.87 6 378 7 13.87 26 28 23 32 20 . 393 71 62.42 or 
30.5 | 36.99 9 39.7 ° 14.09 - 50.1 °3 25.36 a 32.8 5 62.75 - 73.1 
aie Per pees eccdeed eect 

; ; 2 a1 7 20 ; 7\~°°" 2 ° ' 
30.4137.16 | 45.9 14.44 | 56.4 25.64 338 63.24 81.6 

June 9.4] 37.15 ; 47.9 ” 14.46. 7 58.3 9 25.67 3 33.9 63.22 * | 84.2 

ie ores ec ee ea eas here 
4 | 37 ro | 14h, . o> W21en,UPn~ -p 6(/2° 2 2 “7¢ 26] > 
July 9.3} 36.94 1g O27 ay | 1423 17 62.3 7 25.58 3 337 | 62.68 |. go.2 
3136.82 | 53.8 14.06 | 63.0 .50 , 62. ' QI.5 
203 36.68 141 246 8 13.86 2° 6e4 4 2e99 | 332 3 61.96 39 ony ’ 
Aug. 8.3 | 36.53 %3 5] 13.64 27| 63.4 °| 25.26 73! 32.8 4] 61.53 43 | 92.7 3 
g- 8.3] 36.53 9° | 55.1 2113-04 0 | 63.4 | 125.26 * , 32.8 1.53 16 | 92-7 3 
18.2 | 36.36 y | 55-2 1113.40 ae 63.1 ; 25.12 “4 | 32.3 ; 61.07 * 92.6 | 
28.2 | 36.19 17 | §5.0 ; 13.15 34 62.4 to 24.98 15 31.8 é 60.61 45 92.0. 

Sept. 7.2136.02 | 54.5 12.91 61.4 24.83 31.2 60.16 go.9 
17.1 | 35.87 i. | 53.6 2 12.69 9 60.0 » 24.70 8 | 30.7 59-75 35 | 89.4 hs 
27.1 | 35.74 > | 52.4 72] 12.50 '9 | 58.4 °) | 24.59 “2 | 30.1 ° 159.40 35 | 87.5 

Oct. 7.1 | 35.63 ™ | 50.8 7°] 12.37 13 | 56.6 79] 24.51 2] 29.6 5] 59.13 27 | 85.37 

“17.1 | 35.56 7| 48.9 79| 12.29 2] 54.7 39 | 24.47 4] 29.2 4158.95 °° 82.9% 
; 2 "7 92 I 20 " ° 3 ° 7:7 36 
27.0] 35.54 46.7 12.28 6 | 52:7 1. | 24:47 28.9 58.88 80.3 

Nov. 6.0] 35.56 7| 44.2 °° 12.34 - | 50.8 ° 24.52 5128.8 158.93 4 77-7 
16.0] 35.63 7] 41.6 79] 12.48 **| 49.0 ° | 24.62 *°| 28.9 "] 59.11 7°] 75.17 
26.0 | 35.76 3 38.7 12.70 29 47-5 i 24.78 7 29.2 ; 59.41 a | 72.7 . 

Dec. 5.91 35-94 3 35.8 29 12.99 36 46.2 ro | 24:99 a5 29.8 3 59-83 5,1 70-6 r 
15.9 | 36.17 32.9 13.35 45.2 25.24 30.6 60.36 68.8 
25.9 | 36.43 7°| 30.1 * 13.76 © | 44.6 ° 25.53 “9 31.6 . 60.97 &° 67.5 °° 
35.81 36.73 2° | 27.4 77 Pr4.21 | 44.5 *] 25.85 37 | 32.8 7 | 61.66 | 66.6 ” 

Sec 6, Tan & 1.105  +0.470 1.616 —1.270 1.061 -0.354 2.9713 2.532 

Mean Place 345.057 §8’’.37 10°.234 34°.94 22°.364 15°'.06 57°-253 60°.14 

D’ya, Dua -0.01  +0.02 +0.02 -0.06 +0.01 -0.02 +0.05 -Oll | 

™.6, Dad -0.3 0.7 0.3 -0.7 0.3 0.7 0.3 ~0.7 


[Eph 15) 
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3 Serpentis. f Libre. y Urse Minoris. 
an Mag. 5.4 Mag. 2.7 Mag. 3.1 
Date. 
Right Declina- Declina- Right Declina- 
N. tion S. tion N. 
hm ° °- ! h m > 
15 10 |+ 514 —- 9 4] I5 20 |+72 7 
ry oo id 3 0 
Oo. 0.9] 57-47 __ | 64.6 18.7 _ 149.33 ,_ | 48.0 
10.8 | 57.77 3° | 62.5 20.4 77 | 49.94 0" | 45-3 77 
20.8 } 58.09 37 | 60.5 7° 22.0 6 50.63 °9 | 43.1 72 
30.8 | 58.42 x2 58.7 7 23.6 35 51.37 ? 41.5 “ 
b. 9.7] 58.74 31 57.2 25.1 14 52.14 7 40.6 
19.7 } 59.05 56.0 26.5 52.91 40.4 


ar. 1.7159.35 > 
11.7 | 59.62 a 


21.6 § 59.87 
31.6 | 60.09 7” 


or. 10.6 | 60.29 
20.6 | 60.46 *7 
30.5 | 60.59 © 

ay 10.5 | 60.70 * 
20.5 } 60.78 


30.4 | 60.83 
me 9.4] 60.85 7 
19.4] 60.85 ° 
29.4 | 60.81 ; 
ly 9.376075 | 
19.3 | 60.66 
29.3 | 60.55 °° 
ng. 8.3] 60.43 *? 
18.2 | 60.29 *4 
28.2 | 60.15 *4 


ept. 7.2 | 60.01 
17.1 | 59.88 *3 
27.1 159.76 

kt. 7.1 159.67 ? 
17.1 | 59.62 5 


27.0] 59.61 
lov. 6.0] 59.64 3 
16.01 59.73 9 
26.0 | 59.86 *3 
Jec. 5.9] 60.04 * 
15.9 | 60.26 
25.9 | 60.52 7° 
35-8 | 60.81 79 
cé,Tan 6 1.004 
ran Place | 57°.747 


‘ya, Dea 0.00 
+4,D.6 ~0.3 


55-1 





54.6 ’ 54-34 09 | 41-9 "7 
S44 29:3 5 | 54:99 «, 43-0 _ 
; 29. . ; 

54 9 3 55 49 4 45-9 36 
55.0 30.1 || 55-91 ,, 48.4 9 
55-7 30.2 | §6.22 vo | 32°9 2g 
56.6 30.1 | | 56.41 9) 54.4 ° 
57-6 29.9 7 | 56-48 ; 57.6 © 
8.8 29.6 6. 60.8 
a 9 4 ° 42 17 .. 31 
.O 29.2 56.25 3.9 
61.1 28.7 5155.97 79| 66.7 28 
62.3 28.2 5155.60 37 | 69.2 75 
63-4 27.7 : 55-13 © 71.4 ” 
64.3 27.2 2) 54-59 | 73-1 7 

65.2 26.7 53-98 74.3 
65.9 26.2 ° 53-33 ¢° 75.1 ° 
66.4 25.8 5 52.64 70 75.3 
66.8 25-3 °| 51-94 /° | 75.0 ; 
67.0 24.9 ; 51-23 f 74.2 
67.0 24.6 50.54 72.8 
66.8 24.3 ; 49.89 °5 71.0 78 
66.4 24.2 *] 49.29 ° | 68.7 73 
65.7 24.2 °1 48.76 53 | 66.0 77 
64.8 24.3 ; 48.32 x 62.9 xs 
63.7 24.6 147.98 | 59.5 
62.3 r4 25.2 © 47-76 to | 35:9 3 
0.7 25.9 ‘147. 52.2 
58.9 ‘9 26.8 2 47.70 a 48.3 8 
57.0 28.0 13 “ 31 44.5 36 
54-9 29.3. |48.19 | 40.9 
52.7 30.8 "5 | 48.62 43 | 37.6 33 
50.6 7% ° | 32.4 16 F 40.17 55 | 34.6 3° 
+0.092 1.201 +0.665 1.013 0.160 3-260 +3.102 
75°°.36 4.567 52°°.65 25°.843 1177.92 §1°.290  71°’.12 
0.00 —-0.01 +0.03 0.00 -0.01 —0.06 +0.13 
0.7 0.3 “0.7 0.3 0.7 0.3 -—0.8 


{Eph rs] 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
ft Botis pr. 32 Libre 
Mean Solar Mag. 4.5 Mag. 5.9 
Date. 
Right Declina- Right Dechy 
Ascension. tion N. : 
e ‘ hm | 

15 21 |+37 39 15 23 ,—16 
8 ” s . 
Jan. o9 ; 27.18 | 20.4 
10.8 27.50 37 | 213 
20.8 27.83 33 | 231 
30.8 28.18 35} 24.4 
Feb. 9.8 28.52 34! 254 
19.7 28.85 | 27.3 
Mar. 1.7 29.16 3"! 265 
11.7 29.46 3° ' 29, 
21.6 29.73 2 | 4 
31.6 1 29.98 Paris 












Apr. 10.6 30.20 31.4 
20.6 30.40 "6 ' 32.4 

30.5 30.56 >> | 32.7 

May 10.5 30.70 *41 3249 
20.5 30.81 - 33.0 

30.5 30.89 334 
June 9.4 30.93 | 324 
19.4 30.94 1! 32. 

29.4 30.93 _ | 324 
July 9.3 30.88 3/324 
19.3 30.80 32.0 

29-3 30.70 *° | 31.7 
Aug. 8.3 30.58 77 | 31.3 
18.2 30.44 4! 30.9 

28.2 30.30 4 30.4 
Sept. 7.2 30.16 | 30.0 
17.2 30.02 *4 | 29.6 

27.1 29.90 *? | 291 

Oct. 7.1 29.80 10 48.8 
17.1 29.75 > 28.6 

27.0 29.74 _ , 28.5 
Nov. 6.0 29.77 3| 28.5 
16.0 29.85 28.7 

26.0 29.99 *4/ 29.2 
Dec. 5.9 30.18 9 299 
15.9 30.41 _ | 308 

25.9 30.69 78 | 31.9 

35-9 30.99 3° ; 33.1 

Sec 6, Tan 6 1.043  -0.29 





27°.5§96 15"! 
+0.01 0.01 
-0.3 0.8 


Mean Place 


D’ya, Dua 
~ * Ded 


{Eph 15] 





an Solar 

Date. 

n. 0.9 
10.8 
20.8 
30.8 

b. 9.8 
19.7 

ar, 1.7 
11.7 
21.6 
31.6 

or. 10.6 
20.6 
30.5 

ay 10.5 
20.5 
30.5 

me 9.4 
19.4 
29.4 

ly 9.3 
19.3 
29.3 

ug. 8.3 
18.2 
28.2 

ept. 7.2 
17.2 
27.1 

kt. 7.1 
17.1 
27.0 

lov. 6.0 
16.0 
26.0 

Jee. 5.9 
15.9 
25-9 
35-9 

e4, Tan 6 

tan Place 

42, Dua 

58, Da & 
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pP Octantis. 
Mag. 5.7 


Declina- 
tion S. 


Right 
Ascension. 
h m e a 
1§ 23 |—8410 
58.2 
57.0" 
56.3 7 
56.2 ; 
56.6 to 


8 
20.35 
22.66 737 


9-876 -9.825 


29°.89* 657.28 


+0.20 
0.3 


-0.41 
~o0.8 


fe Corone: Borealis. 
Mag. 3.7 


Right 
Ascension. 


15 24 


3 
19.06 
19.37 3° 
19.69 3 
20.04 35 
20.38 34 

33 


20.71 
21.04 33 


21.34 3° 


21.61 77 
21.86 75 
ar 


22.07 
22.25 %8 
22.39 “ 
22.49 

22.56 ? 


22.60 
22.60 ° 
22.57 3 
22.50 . 
22.40 

4 12 


4 


22.28 

22.13 *9 
21.96 *? 
21.78 7° 
21.59 "9 


21.40 
21.23 6 
21.07 * 

20.93 *4 


20.84 . 


20.78 
20.77 * 
20.82 
20.92 * 
21.08 * 
20 


fe) 


21.28 a5 
21.53 
21.81 28 


1.148 
19°.475 
0.01 

0.3 


Declina- 
tion N. 


e e 


+29 23 


oe 


33.8 7° 
31.4 74 
29.5 °° 
28.0 15 

9 


27.1 
26.7 4 
26.8 , 
27-5 
28.6 ** 
15 
30.1 
32.0 °9 
34.1 7" 


23-3 
+0.563 
§3°’.12 


+0.02 
-0.8 


[Eph 1s] 


v' Bodtis. 
Mag. 5.2 


Right 
Ascension. 


55-74 | 
55-64 


14 
55-50 


55-33 | 
55-149 
54.93 

54.70 * 


24 
54.46 — 3 


54.23 

54.01 74 
53.80 77 
53.63 *7 
53-50 9 


53-41 


53.37 4 


53-40 3 
53-48 15 
53-63 °° 


53-83 


54.09 7° 


54.39 3° 


1.327 
52°.§71 
—0.02 

0.2 


Declina- 
tion N. 





+41 6 
61.1 

58.3 28 
55.8 75 
53-9 " 
52.5 *4 
51.7 


2 


80.6 - 
79-4 
77.8 7° 
75-9 3° 
73-5 3° 
70.8 
67.8 3° 
64.6 3? 
61.2 4 
8 
37 34 
54.4 
51.1 33 
48.1 3° 


+0.873 
80’’.07 


+0.04 
-o0.8 


20 
I.32 
5 | 32-32 5 


411 


y Lupi (mean). 
Mag. 3.0 


Declina- 


Right 
Ascension. tion S. 





15 29 |—4052 
s 
27.49 
27.88 39 
28.29 #* 
28.71 12 
29.137 


29.54 
29.93 39 
30.31 3 
30.65 2 
30.97 3° 
31.25 
31.50 75 
31.72 7? 
31.90 S 
32.03 °° 
32.13 
32.19 
32.21 
32.18 , 
32.11 7 


6 


32.01 

31.87 *4 
31.70 77 
31.52 7° 


31.13 
30.94 °° 
30.78 * 
30.65 3 
O. 
39.57 3 
30.54 
30.57 ° 
30.67 6 
30.83 23 
31.06 28 


31.34 
31.67 33 


32.04 37 
1.323 


78.8 
78.1 


—0.866 


28*.255 55°'.46 


+0.02 
0.2 


-0.04 
~0.8 
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€ Cor. Bor. seq a 
Mean Solar Mag. 5.1 Mag. 2.8 
Date. 1 
Rist Dec 
tion N Ascension. tion NX. 
e £ h m | e 
+3654] 15 40 ‘+ 64 
oo s oF 
Jan. 09 22.4 29 4.38 21.2. 
10.8 19.5 4.67 TLIO, 
20.8 17.0 3 4.98 37° | 17.1 
30.8 15.0 : 5.30 * 15.3 
Feb. 9.8 13.5 75] 5.62 135, 
19.7 12.6 5-93 ' 12.6 | 
Mar. 1.7 12.3 3] 6.24 3 | 11.8 | 
11.7 12.5 3 6.53 *s 11.3. 
21.7 3-3, 6.79 34 11.2 | 
31.6 14.6 3 7.03 *4 | 114 . 
Apr. 10.6 16.4 7-25 11.9 
20.6 18.5 771 7.45 - 12.7) 
30.5 20.9 ** 7.61 13 | 137 
May 10.5 23-5 36 7-74 ~ | 149 
20.5 26.1 96 7.85 7 16.2 
30.5 28.7 6 7.92 5 17.6 : 
June 9.4 31.3004 7:97 ? 18.9 | 
19.4 33.6 : 7-98 1 20.2 7 
29.4 35-7 1 7-97 2 | 215) 
July 9.4 37.6 ts 7-92 3 | 22.6. 
19.3 39.1 | 7-84 23.6 
29.3 40.2 "1 7.74 7° | 24.4 | 
Aug. 8.3 41.0 7.62 1, | 275° 
18.2 41.3 3] 7.48 “ 25.5 | 
28.2 41.2 : 7.33 - 25.3: 
Sept. 7.2 40.7 7.18 - 25.8 | 
17.2 39.7 © | 7-03 3 25.7 
27.1 38.3 "3 6.90 Ty | 253 
Oct. 7.1 36.5 y 6.79 3 247 | 
17.1 34.4 - 71 ‘ 23.8 
27.1 31.9 6.67 : 22.6 : 
Nov. 6.0 29.1 7° | 6.68 21.3 
16.0 26.1 3°] 6.73 5 | 19.7 ; 
Dec 26.0 22.9 * 6.83 - 17-9 | 
» §.9 19.6 3 6.98 oy | 159s, 
15.9 16.3 7.18 13.8 
25.9 13.1 37 | 7.42 4 11.7 , 
35-9 10.1 3°] 7.69 7 | 9.6 
Sec 6, Tan 6 +0.751 1.007 +0.117 
Mean Place 60°’.25 40°’.29 4°.796 32.38 
D’ya, Dua 0.01 +0.02 ~0.02 +0.03 0.00 0.00 
Dy 6, Dod -0.2 ~0.8 ~0.2 -0.8 0.2 0.8 





[Eph 1s] 


Mean Solar 


Date. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


Sept. 


Nov. 
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f Serpentis. 
Mag. 3.7 


Right 
Ascension. 


nS Be | ee FE eS | lS 


+0.281 
73°°-45 

+0.01 

-0.8 


« Serpentis. 
Mag. 4.3 


15 44 


54.30 

54.58 7 
54.89 >" 
55.21 3 
55-54 33 
55-86 

56.17 3° 
56.46 79 
56.73 *! 


25 
9 56.98 a 


57.20 
57-40 © 
57-56 
57-69 


57-79 7 
57-86 
57-90 
57-90 
57-87 
57.81 


oft 
57-61 
57-47 74 
57-32 °° 
57-15 7 
56.98 
56.82 7° 
56.67 15 
56.54 °° 
56.44 © 
56.38 ' 
56.37 
56.41 4 
56.50 9 
56.63 to 
56.82 
57.05 °3 
57-31 7° 
1.054 
54°.705 
“0.01 
-~0.2 


wo AW CO 


It 


Declina- 
tion N. 


54- 26 


51.6 
49.0 * 
46.4 7 
+0.333 
71°". 83 


+0.01 
-0.8 


' [Eph rs] 


/ Serpentis. 
Mag. 3.6 


Right 
Ascension. 


~ 
B.S 
= 
co 
Aan Hw 


Declina- 
tion S. 


iS] 
nn 
= 
Co 6UAlU RON Mt 


wow wwm ur 3 ~z 0 0O 60 46 


Mag. 





2.192 


-0.04 
-0.2 


413 


12 H. Draconis. 
5.1 


45.1 "8 
43.3 ° 

41.0 
38.3 


35.2 
31.8 34 
28.2 3° 
24.5 3 
20. 

; 37 
17.0 


6 
13.4 a 
10.2 3 


+1.Q51 


22°.054 43°".02 


+0.07 
-o0.8 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
& Serpentis. © Ursee Minoris. | (§ Triang. Aust. A Libree 
Mean Sola Mag. 3.8 Mag. 4.3 Mag. 3.0 Mag. 5.1 
ate. 
Right Declina- Right Declina- Right | Declina- Right Decime 
Ascension, tion N. [| Ascension. tion N. : tion S. Ascension. tion S. 
h m e ’ h mi e ’ h m e e h m be 
15 46 |+ 443] 15 46 |+78 2] 15 47 |—6310] 15 48 |—195 
ry on 3 Ut 8 ve s o 
Jan. 0.9] 34.21 48.0 60.11 61.4 36.70 6.7 23.26 55-0. 
10.9 | 34.49 a1 46.0 ° 60.86 75| 58.6 a 37.27 mu 5.9 : 23.57 56.0 
20.8 | 34.80 yr | 442 7 61.75 96 56.2 3 37.89 5:5 5 | 23-90 | 57-1 
Feb 3o8 35.11 32 42.4 - 02.74 106 54-4 38.53 65 | 55 5 24.25 §8.3 
eb. 9.8} 35-43 2) | 40-9 7 163-80 5 53-2 [3918 6 0.0 81 24-59 21 S95, 
19.7] 35-75, | 39-7 _ 164.89 | 52-7 .]39-83 | 6.8 | 24-93 .. | 607 
Mar. 1.7 | 36.06 ° 38.8 9165.98 . 52.9 3 40.46 3 8.0 . 25.26 33 | 61.8! 
11.7 | 36.35 9 38.3 5 67.01 °%3 53.7 [4107 2 | 965 5 25.58 3° 62.9" 
21.71 36.62 77 | 38.1 7167.95 94, 55.1 4] 41.64 57 | 11.3 7 | 25.87 79 | 63.8 
31.6 | 36.86 “4 38.2 : 68.78 3 57.1 aS 42.17 - 13.4 33 26.1477 64.5 
Apr. 10.6] 37.09 | 38.7. _ | 69.46 59-6 _ | 42.64 15.7 26.39 65.2 
20.6 | 37.29 ° 39.4 7169.98 5? 62. * 43.06 * 18.1 **} 26.61 * 165.7 
30.6 | 37.46 *7 | 40.3 9170.33 35 65.5 37 | 43.42 3° | 20.6 75] 26.81 7° | 66.1 
I Ir 16 32 30 | 25 16 
May 10.5 | 37.60 tr | FE gg [7049 68.7 32 43.72 3 | 23.1 26.97 14 C64 
20.5 137-71 5 42.6 14 70.47 20 71.9 32 43.95 - 25-7 25 27.11 "| 66. 
30.5 | 37-79 43.9 13 70.27 37 75.1 29 44.10 . 28.2 14 27.21 7 | 66.8 
June 9.4] 37.85 1 | 45:2 45 69.90 53. 78.0 97 44.18 30.6 3 27.28 a 66.9 ) 
19.4 | 37.87 ; 46.4 - 69.37 73 80.7 34 | 44-19 | 32.9 3 | 27-32 S 66.9 
29.4 37.86 : 47-6 - 68.69 . 83.1 10 | 4422 4 | 34-9 7) | 27-32 ; 66.9 | 
July 9.4] 37.81 >| 48:7, ]97-89 6. 85-1 |. 43.98 0136.7 1127-29 § 66.8 | 
19.3 | 37.74 9 49.6 8 66.97 100: 86.6 ; 43.78 | 38.1 i | 27:23 yo | 66.7 | 
29.3 | 37-65 7 | 50.4 , 65-97 3, 87-6 .| 43-51 |! | 39-2 7427713 a | 66.5 | 
Aug. 8.3 | 37.53 14 51.1 : 64.91 Io 88.2 5 | 43:20 39.9 27.01 13 08 
18.3 1 37.39 - 51.6 ; 63.81 a 88.2 ; 42.85 40.1 26.88 rs 65.9 
28.2 | 37.24 °° | 51.9 3 |62.69 °° 87.7 >| 42.48 37 | 39.9 6126-73 12 65-5 
Sept. 7.2 | 37.09 52.0 | 61.59 107, 86.6 rg | 42-22 39:3 26.57 ts 65.1 | 
17.2 | 36.94 | St9 60.52 or! 85.1 3 | 41-75 38.2 : 26.42 2 64.6 | 
27.1 | 36.81 8 51.6 , 59.51 °°) 83.1 °° | 41.42 39 | 36.8 - 26.28 a 64.1 | 
Oct. 7.1 36.69 3/512 58.59 ae 80.7 “ 41.15 *7) 35.0 °° | 26.17 "2 63.7 
17.1 | 36.61 50-3 5157-79 66! 77-9 32 | 40-95 ,, | 32-9, 26.09 4 033 ; 
27.1 | 36.57 49.3 | 57-13 | 74.7 40.84 ; 30.6 | 26.05 7 63.0 | 
Nov. 6.0] 36.57 °| 48.0 7356.63 %°, 71.3 344 40.82 7 | 28.2 74] 26.06 * | 62.8 
16.0 | 36.62 ° 46.6 i 56.31 3 67.6 i 40.90 "| 25.9 °3 26.13 iM 62.8 
5 26.0 36.71 re | 44-9 38 56.18 3 63-9 37 | 41-99 0 23.6 26.24 7 63.0 ; 
ec. 6.0] 36.86 5 43.1 ”e a7 | ” 37 41.38 21.5 19 26.41 aa 63.3 ; 
15.9 | 37.05 41.1 56.53 | 56.5 41.76 | 19.6 26.63 . | 63.9 
25.9 | 37-29 * | 39.1 . 57.00 47) 53.1 * 42.23 47 | 18.1 ° 26.89 7° 64.6 i 
35-9 | 37-55 | 37-07 157.64 *| 50.0 3* | 42.76 %3 | 17.0 "| 27.18 79 65.6 
Sec 6, Tan 6 1.003 +0.083 4.831 +4.726 2.216 —1.977 1.064 0.362 
Mean Place 34°.648 58’'.75 64°.094 83°7.35 38°.490 © 10°7.23 23°.796 507’.15 
D’ya, Dua 0.00 0.00 -0.10 +0.17 +0.04 -0.07 ‘| +0.0r -0.01 
Ny 38, Ded ~0.2 ~o.8 -0.2 ~0.8 ~0.2 ~0.8 -0.2 ~o.8 


{Eph 1s] 


m Solar 
vate. 


10.9 
20.8 
30.8 


19.7 


11.7 


21.7 
31.6 


T. 10.6 
20.6 
30.6 

Ly 10.5 
20.5 


30.5 
ne 9.4 
19.4 
29.4 
ly 9.4 


19.3 
29.3 
ig. 8.3 
18.3 
28.2 


pt. 7.2 
17.2 
27.1 


| 17.1 


27.1 
. 6.0 
16.0 
26.0 

6.0 


15-9 
25-9 
35-9 


8, Tan 6 


ia, Dea 


$. Ded 
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26.5 
27.3 
28.0 
28.6 
29.1 


29.6 
30.0 
30.4 
39-7 
39-9 


31.0 
31.0 


se NW & hb am As CO WO 


N) 
N 
ve) 
POKER A AAYNADR AR HDWO 


N 

oS 

io.) 
Rw 





€ Coronse Borealis. 
Mag. 4.2 


Declina- 
tion N. 


+27 6 
68.5 

65.8 77 
63.3 75 


20 








5-41 
5.38 
5.39 
5-46 
5.58 
5-75 


5:97 
6.23 


22 
26 


1.124 +0.512 
4°.044 83°'.97 


17 
20. 
fc) 9° 21 


3 Scorpii. 
Mag. 2.5 





Right 
Ascension. 


415 


Declina- 
tion S. 





66.7 
67.0 
67.1 
67.2 
67.2 


67.2 
67.1 
66.9 
66.6 
66.2 


65.8 
65.3 
64.8 
64.3 
63.8 


63.4 
63.1 
62.9 
62.9 
63.0 


21.10 ts 
20.95 
20.81 *4 
20.69 *? 
20.61 


20.56 
20.56 ° 
20.62 
20.73 ** 


21.11 


2 
21.37 
21.66 79 


1.081 


6 63.4 
64.0 
64.8 


—0.412 


+0.01 
—O.2 


-0.0I 


OdOnmrRwW WWAaAN AD COON’) 


oOo BRM O WOH AANA Hh PW DN 


18.247 50°’.38 


416 


Mean Solar 
Date. 


Jan. 0.9 
10.9 


20.8 
30.8 


Feb. 9.8 


19.8 

1.7 
11.7 
21.7 
31.6 


10.6 
20.6 
30.6 
May 10.5 
20.5 


30-5 
June 9.5 
19.4 
29.4 
July 9.4 


19.3 
29.3 
Aug. 8.3 
18.3 
28.2 


Sept. 7.2 
17.2 
27.2 

7.1 
17.1 


27.1 
Nov. 6.0 
16.0 
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31.6] 7.71 3? | 59.1 73 142.65 729} 60.0 7” 27°! 52.6 1.79 75 | 58.8 ?° 
; "98 19 43095 108 | °° 23 55-9 25 ; 31-79 36] 9°? 16 

pr. 10.6] 7.99 61.0 43.73 62.3 55-77 §2.5 32.05 60.4 
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9 | 34.5 7 


20 
32.5 04 
31.1 
30.4 7 


I 


30. 3 6 


4 | 30.9 


12 
18 


+ 23 
27 
38.9 


41.9 32 
I 
. 33 

48.4 
51.6 3? 


32.1 


3° 


€ Scorpil. 
Mag. 2.4 


Right 
Ascension. 


h m 
16 44 


$ 
38.43 
38.73 % 
39.06 °F 
39.42 7 
39-79% 


40.17 
40.55 3° 
40.92 oo 
41.28 4 
41.62 32 
41.94 
42.24 S 
42.527 
42.77 °° 
42.98 8 


43.16 

43.30 ‘4 
43.40 °° 
43.45 > 
43-46 3 


43-35 


15 43.24 II 


43.09 - 
42.92 19 
42.73 
42.54 18 
42.36 * 
42.19 *7 


14 
2.0 
4 4 Y 50 


41.95 
41.90 
41.91 
41.97 
12 
42.09 19 
42.28 
42.51 3 
42.79 ” 
1.208 
39°.268 


+0.02 
—O.!I 


Declina- 
tion S. 


— 34 8 


28.2 
28.1 
28.2 
28.5 
28.9 





¢ 


I 
I 


3 
4 
5 


29.4 « 


30.0 
30.7 
31.4 
32.2 


33-0 
33-7 
34-5 
35-3 
36.1 


36.9 
37-7 
38.5 
39.2 
39.9 


40.5 
40.9 


7 
7 
8 
8 


7 
8 
8 
8 
8 


8 
8 
7 


7 
6 


4 


41.2 3 


41.4 
41.4 
41.2 
40.9 


2 
° 
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3 


40.4 5 


39-7 
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8 


8. 
3°99 


28.0 


36.2 
35-4 
34-7 


34.1 


5; 37.1 9 


9 


7 
6 


33.7 * 


33-5 


2 


~-0.678 


24°".25 
0.01 
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49 Herculis. 


Mag. 


Right 
ion. 


h m 
16 48 
8 

11.91 

12.14 79 
12.41 3 
12.69 3 
13.00 
13.31 

13.62 37 
13.92 3° 
14.22 S 
14.50 7 
14.76 

15.00 74 
15.22 77 
15.42 “6 
15.58 13 
15.71 
15.81 
15.87 
15.90 3 
15.89 ; 


15.84 3 
15.76 n 
15.65 14 
15.51 
19-35 1 


15.18 

15.00 7 
14.83 16 
14.67 14 
14.53 7, 


14.42 
14.36 ; 
14.34 9 
14.36 3 
14.44 13 


14.57 
14.74 7 
14.95 


1.036 


10 


6.4 


Declina- 
tion N. 





+15 6 

45.6 
24 

43.2) 


1.0 
4 20 


39.0 6 


I 
37-4 


54.4 
52.9 3 
51.17 
49.1 °° 


22 
46.9 23 
44.6 
42.2 74 
39.8 74 


+0.270 


12.623 57°’.46 


-0.O1 
-O.I 


+0.01 
—1.0 
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é! Are. «K Ophiuchi. 36 Ophiuchi. - & Herculis. 
Mean Solar Mag. 4.2 Mag. 3.4 Mag. 5.0 Mag. 3-9 
Date. 
Right | Declina- | Right | Declina- | Right | Deciina- | Right | Decks 
ion. | tion S. Ascension. | tion N. | Ascension. | tion S. Ascension. | ton N. 
nm] oo} pm] oo} am] * 
16 53 |+ 930] 16 56 |— 4 5] 16 57 +3 
Py ” 8 ” 3 a 
an. 0. Il. , 1.2 
ee 09 52.98 0 | 15.8 0 | HOF on SE as] gg 23 | 488s 
20.9 38.44 7.8 291 34.52 77] 57.2 4) 1.77 77 | 43.8 
30.8 38.72 787 | 6.0% 80 78 | 68.6 4] 2.06 79 | 41-47 
Feb. 9.8 | 73 30] ors | tT” ar | o's 71 a a> 3! | age! 
. 9. 39.02 30 4.5 13 35.11 3 59.8 1 2.37 33 | 39-5 | 
19.8 39.32 3.2 _135.42 | 60.8 2.70 38.0 
Mar. 1.8 39-63 37 | 2.4 2135.73 3! | 61.5 ; 3.03 33 | 37.1 
11.7 39.93 2°| 1.9 5] 36.04 3% | 62.1 °F 3.35 3 | 36.7 
21.7 40.23 3 1.8 ; 36.34 3 62.3 3.67 - 36.9 
31.7 40.51 2.1 36.62 62.3 3.98 37.6 
26 2 28 t 
Apr. 10. , ; | 62. . 
PY 206 077 as| 33 10[ 55226 ler6 S| aga 26 [go 
30.6 41.24 77! 5.0 *? | 37.38 73 | 60.9 4.75 73 | 42.6' 
May 10.6 4.44 9 6.5 ° 37.59 : | 60.1 | 4-95 _ 44.9 
20.5 41.6197) 8.1 "7 37.78 *9 | 59.1 | 5-12 3 47-4 
30.5 41.75 9.8 . 137-93 | 58.1 5.25 50.1 
June 9.5 41.86 ™* | 11.6 . 38.05 *? | 57.1 7°) 5.34 ? | 52.8 
19.5 41.93 ; 13.3 17] 38.14 2] 56.1 "15.39 > | 55-4 
29.4 41.97 3/149 7. 38.20 >| 55.2 9} 5.40 | 57.9 
July 9.4 41.97 | 16.4 38.21 | | 54.3 3 5-37 > | 60.2 | 
19. . 
4 #198 5) 178 5] 3849 6) 85 a] 520 ar or 
Aug. 8.3 1.76 | 20.0 | 38.04 9| 52.1 ©] 5.04 75 | 6s. 
. 8. 41.7 13 20.0 5 | 38.04 | | 52-1 5:04 | 65.6 
18.3 41.63 rs 20.8 5 | 37-92 2 51.6 ° 4.87 a 66.7 
28.3 41.48 ° | 21.3 3 37-78 rs [30-2 4.67 © | 67-4 
Sept. 7.2 . , 
rr a3 | 228 13763 6) 50g 4] #46 2, oS 
27.2 0.08 7° “oa AT 6 9 ° 4-24 2 | fe 
Oc 40.98 || 21.5 ; 37-31 | , 50.8 | 4:93 22 2 
t. 7.2 40.82 14 22 2 37.16 5 150.9 | 3.83 *) 66.3, 
17.1 ' 
7 40.68 101 27°3 rot 37-04 5, | SEI ; 3-65 15 65.0 
27.1 | 
Nov. 61 foaz © 183 | 3686 5 coz °| 359% fore 
16.1 40.50 7. 16.6 1513688 7' 52.9 713.34 5 | 58.8 
Dee 72° 40.53 3 14.9 17 | 36.92 3153-9 01 3-33 © | 56.2 
. 6.0 40.60 ry 130 9 | 37-00 | 55.0 | 3-38 2 53-3 
16.0 
40.73 11.0 37-14 56.2 3.48 50.3 
25-9 40.89 1 8.92) / 37-31 37 | 57-6 A] 3.63 2 473 
35. 41.10 6.8 “137-53 ~ | 59-0 “| 3-83 "44.3 
Sec 6, Tan 6 1.014  +0.167 1.00 
. , .003 -0.072 
Mean Place 38°.638 22°'.86 . ” 
a_i es 39°.6: 34°-673  45°'.47 
7 a Daa e060 0.00 0.00 0.00 
Dy ~ Dud -oO.I —1.0 —o.! -1.0 





[Rob 1s] 


Date. 


an. 0.9 
10.9 
20.9 
30.9 

eb. 9.8 


19.8 
1.8 


11.7 
21.7 


31.7 


\pr. 10.7 
20.6 
30.6 

fay 10.6 
20.6 


30.5 
tune 9.5 
19.5 
29.4 
[uly 9.4 


19-4 
29.4 
Aug. 8.3 
18.3 
28.3 


Sept. 7.3 
17.2 
27.2 
Oct. 7.2 
17.1 


27.1 
Nov. 6.1 
16.1 
26.0 
Dec. 6.0 


16.0 
26.0 


35-9 
Sec 6, Tan 6 
Mean Place 


D’y a, Dea 
Dz 6, Dw 6 


far. 
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d Heroulis. 7 Ophiuchi. 7 Scorpii. € Draconis. 
Mag. 5.3 Mag. 2.6 Mag. 3-4 Mag. 3.2 
et, | Bete pie Ricks | Bestne 

h m 7 h m h m and 
16 58 |+33 40 17 6 17 8 |+65 48 
8 ” 8 rT) 
27.00 72.2 29.50 53.6 
27.22 i 69.2 . 29.78 "7 50.1 . 
27.49 29 66.4 24 30.15 “4 47.0 °. 
78 2 ex 30.99 4h 
. * rs 31.09 * 42.0% 
28.43 5 31.64 40.4 
28.77 * 59.6 9 32.21 57 | 39.4 7° 
29.10 % | 59-2 32.79 4 39.1 ; 
29.42 37 594 5 33-37 © | 39-5 ,¢ 
9-73 29 | ; 7 : ; am 33-91 50 40.5 17 
30.02 1.5 [32.3 26.9 , 34.41 | 42.2 
30.29 7 | 63.2 a 32.66 79 | 26.8 * | 6.96 34.86 * 44.4 6 
30.53 *4 | 65.3 7" | 32.91 75| 26.6 ? | 7.29 35.24 3° | 47.07 
30.73 ” 67.7 7 33-14 °8 26.4 : 7-59 35-55 > | 49.9 a 
O. O. 26.0 , , 
30.90 17 70.4 27 | 33.35 0 ° 788 35-77 1, | 53-1 
31.03 73.1 33.52 25. . 35.91 56.5 
31-12 9} 75.9 | 33.67 *5| 25.3 3 | 8.26 35.95 *| 59.9 34 
31.17 5| 78.6 y 33.77 24.9 4 | 8.39 35.91 *| 63.2 38 
31.17 81.2 04 33.84 24.5 ; 8.47 35.78 % 66.3 0 
. 83.6 . . . . . 
31-13 | | 83.6 0 33.87 24.2 © 8.50 35-56 | 69-3 2 
31.06 85.8 33.86 23.9 8.48 35.27 71.9 
30.94," 87.6 v 33.81 23.6 3 | 8.41 34.90 37 | 74.1 7? 
30.78 *° | 89.2 ©" | 33.72 9| 23.4 ? | 8.29 34.47 431 75.9 7° 
30.60 a 90.3 - 33-61 ©" | 23.1 3 | 8.13 33.99 4° | 77.3 14 
30.40 27) 91-1 2133-47 16 | 22.9 7 | 7.94 33-47 i 78.2 ° 
30.18 | 91.4 33.31 22.7 7.73 32.93 78.6 
29.95 73 | 91.3 7433.15 7°| 22.5 7 | 7.51 ? | 32.37 5° 178.4 ? 
29.72 73 | 90.8 5] 32.98 '7| 22.3 ? | 7.28 5131.82 S| 779 7 
29.51 - ' 89.9 2 32.83 5 22.1 7 1 7.08 * 59.4 / | 31.28 54 | 76.5 *? 
29.32 te : 88.5 3 32.71 1° | 22.0 , 6.90 "3 58.5 2 30.79 i 74.8 7 
29.17 86.7 32.61 22.0 6.77 57.3 30.35 72.6 
29.05 *? | 84.6 72} 32.55 © | 22.0°1 6.68 9 | 56.1 7} 29.97 3° | 70.0 *° 
28.99 °| 82.1 75] 32.54 7] 22.1 516.66 ? | 54.7 74] 29.68 29 | 67.0 3° 
28.97 7179.4 77 | 32.57 3| 22.43] 6.70 * | 53.4 13 | 29.48 7° | 63.7 33 
29.01 *| 76.4 3°] 32.66 9| 22.8 4} 6.81 7 | 52.1 ™3 | 29.38 7° | 60.2 35 
10 3 14 17 “x2 ° I 36 
29.11 ; 2.80 23. 6.98 . ; 6.6 
30,26 TS roa 3? 33 98 18 On 6 i? 23 75.8 t 20 50 tt 279 37 
29.46 7° | 67.1 3° | 33.20 77 | 24.6 7] 7.50 79 | 49.0 ®] 29.72 2? | 49.3 3° 
1.202 +0.667 1.0 -0.280 1.370 0.937 2.441 +2.227 
27°.992 86/’.13 30°.075 13'’.99 3°.734 42’’.20 32°.305 69’’.16 
0.02 +0.01 +0.01 0.00 +0.02 —-0.01 —o0.06 +0.03 
-O0.I ~1I.0 -0.I —1.0 —-O.I —1I.0 —-O0.I ~I.0 


[Eph 15] 
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Mean Solar 
Date. 


Jan. 09 
10.9 
20.9 
30.9 

9.8 


19.8 
1.8 


11.7 
21.7 


31.7 


10.7 
20.6 
30.6 
May 10.6 
20.6 


30.5 
June 9.5 
19.5 
29.4 
July 9.4 


19.4 
29.4 
Aug. 8.3 
18.3 
28.3 


Sept. 7.3 
17.2 | 
27.2 
7.2 
17.1 
27.1 
6.1 
16.1 


26.0 
6.0 


16.0 
26.0 


35-9 
Sec 6, Tan 6 
Mean Place 


D’ya, Daa 
Des, Due 


Feb. 


Mar. 


Apr. 


Oct. 


Nov. 
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@ Herculis. 
Var. 3.1-3.9 


Right 
Ascension 


17 10 
"48 

45.4 
45-70 © 
45.94 °* 
46.21 0 
46.50 30 
46.80 
47.11 3" 
47.42 3° 
47.72 20 
48.01 07 
48.28 
48.54 7° 
48.78 74 
48.99 *, 
49.17 
49-33 | 
49.45 
49.53 
49.58 
49.58 


49-55 
49-49 | 
49-39 
49.26 73 
49.10 6 


7 
48.93 
48.76 *7 
48.58 18 
48.41 74 
48.26 *5 

12 


48.14 

48.06 ° 
48.02 4 
48.02 ° 
48.08 . 


.°) 
48.18 


48.33 ° 
48.52 *9 


0A WS Om Cn 


1.033 
46°.261 


0.01 
-o.!1 


Declina- 
tion N. 


e ‘ 


+14 28 
59.7 

57-4 7° 
55-3 5, 
53:3 1 
51. 13 
50.3 
49.4 
48.9 
48.9 
49.3 


50.1 
51.2 * 


Owm Oo 


Co & 


I 


O Herculis. 
Mag. 3.2 
Right | Declina- 
Ascension. tion N. 
h m e , 
17 11 |/+2455 
$ os 
3168 2" | 64.2 8 
31.93 75 | 61.7 75 
“7-28 23 
32.21 2 | 59-4 oo 
2.50 , 
3 : 7 i 
32.81 56.0 
33-13 3 | $5.0 © 
33.75 | 54.6 * 
34.05 9°) 55.1 9 
34.80 %| 57.6 
34.84 *4 | 59.5 °° 
35.05 61.6 
35-23 1 | 63.9 2 
35.38 66.3 
35.50 '7 | 68.8 9 
35-57 1) 71.3 3 
35.60 73.6 
35-60 °| 75.8 °° 
35-55 ,|77:3 . 
35-46 = 79.6 | 
35.34 *? | 81.1 75 
35.19 75 | 82.2 ™ 
35.02 */ | 83.0 : 
34.83 | 83.5 
20 re) 
343 22/852 3 
34.23 7°| 82.6 ° 
“2 17 II 
34.06 : 81.5 14 
33.92 80.1 
33.82 "6 78.3 ® 
33.76 76.2 23 
33-75 (| 73-933 
. I. 
aie 
33: 7 
34.02 *4 | 65.9 \ 
34.21 63.1 
1.103 +0.465 
32°.379 79°'.33 
-0.0I +0.01 
-0.I —-1.0 


[Eph rs} 


a Herculis. 
Mag. 3.4 


Right 


Ascensiog. 


h m 
17 12 


$s 
4.01 
4.22 
4.48 
4-77 
5.08 


5-41 
5-75 
6.10 
6.44 
6.76 
7-07 
7°39 
7.60 
7.82 
8.01 


8.15 
8.25 
8.31 
8.32 
8.29 3 


8.21 
8.09 
7-93 
7°74 
7°53 


7-29 
7-05 
6.81 
6.58 
6.37 


6.19 
6.05 
5.96 9 
5.92 4 
5:94 
6.02 13 
6.15 
6.33 78 
1.251 
5°-139 
—0.02 
-0.I 


Declina- 
tion N 


61.3 37 
58.2 37 


+0.751 
75°'.46 


+0.01 
—1I.0 


59 Apodis (G.). 
Mag. 5-9 


Ascension. | tion S 





h m 
17 15 |— 804 


; ; 
26.05 59-9 
108 | 
3Bac ma 352 
29.83 156 53-4 
31.39 166 | §2.1 


33-05 | 51.3 
170 
3475 Se | $09 
38.17 779) 51.5 
39-82 765) 52.4 | 

157 3 
I. . 
123g *46| 3s 
44.18 aon 57-67 
45.35 
46.34 ae 
47.13 
47.70 > 


48.04 
48.16 


48.03 


47.68 
47.11 
46.35 8 
45-41 5.0 
106 | 
44.35 16 | 86.1 
43.19 _ | 86.7 
99 °7° | 86.6 
40.80 17 | 86. 
39.68 *** | 84.9 | 
38.66 6, 83.3 | 
37.80 81.2 
37-15 25: 78.7 
38-74 5.1 75-9 
30.59 | 73°, 
36.71 | 69-9. 
37.12 6 66.8 
37-79 32 63-9; 
38.71 | 61.2 
6.245 6.164 
32°.567 58°°.79 
+0.16 -0.08 
-0.1 1.0 








a 








am. 0.9 
10.9 
20.9 
30-9 


eb. 9.8 


19.8 

1.8 
11.8 
21.7 


31.7 


10.7 
20.6 
30.6 
10.6 
20.6 


30.5 
June 9.5 
19.5 
29.5 
July 9.4 


19.4 
29.4 
Aug. 8.3 
18.3 
28.3 


Sept. 7.3 
17.2 
27.2 

7.2 
17.2 


[ar. 


\pr. 


fay 


Oct. 


27.1 
Nov. 6.1 
16.1 
26.0 
Dec. 6.0 


16.0 
26.0 


35-9 


Sec 8, Tan & 


Yean Place 


ya, Dea 
Dsé, De & 
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6 Ophiuchi. 
Mag. 3.4 


Right 
Ascension. 


17 16 


$ 
46.48 
46.73 °3 
47.01 7 
47.32 3 

6 
47-95 34 


47-99 

48.34 35 
48.68 34 
49.02 34 


32 
49-34 


49.66 
49.96 5F 
50.24 
50.49 io 
50.72 


50.92 
51.08 7° 
51.21 *3 
51.29 8 
51-33 ¢ 


51.33 
51.29 a 
51.21 
51.09 - 
50.95 16 


59.79 
50.61 7° 
50.44 17 
50.27 - 
50.13 "4 
50.02 
49-95 
49.93 
49.95 
50.04 | 


50.17 
50.35 7° 
50.58 79 


wo AN WN 


1.103 
47°.257 
+0.01 

-0.1 


Declina- 
tion S. 





On 
nO 

On 
oH mw ew 


eo Hw BD om 


64.9 
64.9 ° 
65.0 * 


-0.465 
56’’.56 


—-0.0r 
4.0 


w Herculis. 
Mag. 5.4 


Right 
Ascension. 


17 17 
8 


27.63 20 


28.08 *. 

28.36 7 

28.66 3° 
32 


28.98 
29.31 39 
29.64 33 
29.97 3 
30.28 37 
3° 


30.58 
30.86 7° 


2 
I.1} 
3 22 


31.33 
19 
31.52 1s 


31 67 

31.78 7 
31.85 ? 
31.88 3 
31.86 ‘ 


31.80 

31.70 *° 
31.57 3 
31.40 77 


20 
1.20 
3 aI 


30.99 

30.76 75 
30.54 - 
30.32 77 


20 
0.12 
3 16 


‘29.96 


29.83 *% 
29.75 
29.72 3 
29.74 * 
29.81 
29.94 © 
30.12 * 
1.187 
28.680 


0.02 
-0.!I 


Declina- 
tion N. 


23.8 
0O7 3? 
17.7 3° 
+0.639 
34°'.77 
+0.01 
-1I.0 
(Eph 1s] 


B are. 
Mag. 2.8 


Right 
Ascension. 


12.38 

12.75 37 
13.17 7 
13.64 7° 
14.13 52 


14.65 
15.17 97 
15.70 33 
16.22 3 
16.72 

7 49 


17.21 
17.67 
18.10 % 
18.48 3 
18.82 34 
29 


19.11 
19.34 y 
19.51 °7 
19.62 
19.65 ; 


19.62 

19.52 °° 
19.37 °° 
19.16 6 
18.90 98 
18.62 

18.32 3° 
18.02 3° 
17.74 : 
17.49 25 


17.29 
17.15 “ 
17.09 ° 
17.10 ° 
17.20 © 
17.38 

17.63 75 
17.96 33 


1.763 


13°.862 


+0.04 
-0.1 


46 | 


Declina- 
tion S. 


8 
9.85 
10.10 3 
10.38 7 
10.68 3° 


11.00 3? 
34 


11.34 
11.68 34 
12.02 34 
12.35 39 
12.68 35 
32 


13.00 
13.30 >, 
13.58 "5 
13.84 33 
14-07 6 
14.27 

14.43 _ 
14.56 73 
14.65 
14.70 


14.70 
14.66 4 
14.58 
14-47 1 
14.33 74 
14.17 
13.99 18 
13.82 77 
13.65 io 
13.51 7 
13.40 
13-33 
13.30 3 
13.32 3 
13.40 
13.53 

17 
13.70 77 


13.92 
1.096 


+0.01 
-o0..r 
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62.9 3 
63.2 3 


63.3 
63.4 
63.5 
63.6 
63.6 


63.7 
63.8 
63.8 
63.9 
64.0 


~e O mt mm Mm 


oe w -# O FH 


64.2 
64.3 
64.4 
64.4 
64.4 


64.3 
64.2 
64.0 
63.7 
63.4 
63.0 
62.7 3 
62.4 3 
62.1 3 
61.9 : 


61.8 
61.9 7 
62.0 


sm © Ore mm 


& Ww GQ & 


10°.626 53’’.66 


- 0.08 
—I.0 
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oO Ophiuchi. 
Mag. 4.4 






Mean Solar 
Date. 





Right Declina- 





PY " 8 " 
14.86 39.9 17.21 14.7 
15.18 37 | 38.7 "7117.40 *9 | 11.9 
15.55 21 | 37-6 "4 
15.96 36.8 17.g9O 7.0 


II 5 
nae $4965 anat © 
I: 14 
21.43 | 51-0 21.38 
21.36 1152.3 3 21.30 
21.24 9) | 53-4 
2 98 Seg 
857" 54: 


20.61 55.1 


20.35 * 55.1 
20.09 24 54-7 
19.85 54.0 


19.63 - 53.1 9] 19.89 


19.45 | 51-8 14 | 19°73 29.3 
19.33 6 §0.4 6 19.61 
19.27 | 48.8 | 19.54 
19.28 "| 47.1 7 19.51 


8 17 
19.36 16 | 45°4 16 | 19°53 3 20.8 


19.52 43.8 . 
19.74 °° | 42.2 7119.73 °7 115.35 
20.03 79 | 40.8 4] 19.90 77 | 12.5 


—— + eee ee nn ge eee 4 


16.40 6 36.3 ; 18.19 79; 5.0 
16.86 36.0 18.49 3-4 
17.32 . 35:9 | 18.80 3 23) 
17.79 47 | 36.0 7119.12 I. 
46 3 3 
18.25 6 36.3 6 | 19-44 30 | 1.6 
18.71 8 36.9 7 19.74 2.3, 
19.14 37.6 20.03 3-3. 
19.56 47} 38.5 9120.31 78) 47° 
19.95 29 | 39.6 “* 1 20.56 75 | 6.6 
20. 30 35 | 40.8 *? | 20.79 73 | 8.7 
20.62 ae 42.1 y 20.99 me 1E.1 
20.89 | 43.5 21.15 13.6 
21.11 77 | 45.0 5] 21.28 73} 16.2 
21.28 *7 | 46.5 15] 21.36 


-~ 
N 
= 
~_ 

Oo 
by 
‘oO 
) 





W GW =) 
Ls) 

(oa 

Oo 


1.650 —1.184 1.114 +0.491. 
16°.107 36’’.o1 18°.174 26°'.42 
+0.03 -0.01 —0.0% 0.00 


-O.I —-1.0 -0.I ~—1.0 
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' e e 





































h m 

17 30 +12 36f 17 32 |—1520 

8 ee r} , 

-O | 49.15 39.2 58.47 65.2 42.33 52.7 
10.9 | 49.42 77 | 38.6 ° 58.67 i 63.0 42.55 * 53.4 / 
20.9 | 49.73 >" | 38.2 ‘ 58.90 iY 61.0 °° | 42.81 72 | 54.1 f 
30.9 | 50.07 5° | 38.0 * 59-16 22 | 59-1 7143-09 | 54:8 
eb. 9.8 | 50.43 23 | 37-8 $9.44 2) | 57-4 17143-3920 | 55-5 ¢ 

19.8 59-73 56.1 43.70 56.1 
lar. 1.8} 51.20 39 | 37.9 7 60.03 3° | 55.2 9] 44.02 37] 56.5 4 
11.81 51.58 3° | 38.1 ? 60.34 3" | 54.7 5144.34 .° 56.9 ; 
21.7 51.96 3 38.4 3 ° 44.66 . 57-1 * 
31.7 | 52-34 a6 38.8 ; 44.97 0 57-1 © 
\.pr. 10.7 | 52.70 39.2 61.22 , 55.6 45-27 57.0 
20.7 | 53.04 34 | 39.7 5 61.49 °7 | 56.7 1 | 45:56 3 56.7 3 
30.6 | 53.37 3 | 40.2 ° 61.74 75 | 58.1 6 | 45°83 32 | 55-4 
fay 10.6 | 53.67 40.8 61.97 73 | 59.7 rg | 46-08 ° 55-9 ; 
20.6 | 53.93 0 ALS f 62.17 ty OFS 75 | 40°31 55-4 = 
30.5 | 54.17 42.2 62.34 63.5 46.51 54.9 
une 9.5 | 54.36 '9| 43.0 ° 62.48 *4 | 65.5 °° | 46.67 - 54.5 * 
19.5 £54.51 7) | 43.9 62.58 *° | 67.5 * 46.81 *4| 54.0 5 
29.5 | 54.61 "e 44.7 4 62.65 7! 69.4 8 46.90 ° 53.6 ¢ 
uly 9.4 | 54.67 71455 5 62.68 5 | 71.2 - 46.95 ?| 53.2 ; 
19.4 62.67 72.8 46.96 52.8 
29.4 ) J 62.62 5| 74.3 '° | 46.93 ; 52.5 3 
Lug. 8.4 62.53 9 | 75.6 3 | 46.86 | 323 5 
18.3 5 62.41 v4 76.6 ‘ 46.76 13 | O28 

3 

28.3 62.27 16 | 774 ; 46.63 15 51.9 | 
sept. 7.3 62.11 || 77-9 46.48 51.8 
17.2 61.93 - | 78.1 : 46.32 a 51.6 : 
27.2 61.75 : 78.0 46.15 6 51.5 : 
det. 7.2 61.58 te 77.7 , 45-99 | 51-4 | 
61.43 13177 g 45.85 O | 51-4 | 

61.30 76.1 45.73 51.3 
61.20 © | 74.9 7} 45.65 2] 51.4 7 
61.15 5173.4 5}45.61 4] 51.5 ° 
61.14 ; 71.7 45.62 ‘ 51.7 7 
61.18. | 69.8 a 45.68 | 52:1 1 

61.26 67.7 45-79 52.5 
61.39 73 | 65.6 77 | 45.95 7° | 53-1 0 

57 | 63.4 77 | 46.15 7°| 53.7 

1.037 0.274 


43°.076 45''.12 
+0.01 0.00 
0o8, Ded 0.1 -1.0 -0.1 —1.0 -o.1 -1.0 0.0 -1.0 
[Eph 1s} 
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2 Heroulis. 7 Pavonis. G Draconis. ff Ophiuchi. 
Mean Soler Mag. 3.8 Mag. 3.6 Mag. 4.9 Mag. 2-9 
Date. rr 
Right Declina- Right | 
| 


Declina- Right | Declina- Right | Decks 
tion S. Ascension. tion N. Ascension. ton 5 








! 
e , 


h m h m h m ° h m ° 
17 37 |+46 2] 17 37 |—6441] 17 37 |+6847] 17 39 |+ 4. 


e ¢ , 


ve 


8 8 $8 8 

Jan, 1.0] 2.41 51.3 21.05 8.5 23.27 37.2 15.61 | 57.6. 
10.9] 2.59 '8 | 48.0 33 | 21.47 47 | 6.4 77 | 23.49 7? | 33.7 35 1.15.81 7° | 55.9 

24 31 50 18 33 33 23 } 

20.9 | 2.83 ag | 44:9 og | 21:97 26 4.6 6 23.82 30.4 = 16.04 pe | OF. 

30.9 | 3.12 2 42.1 7 | 22.53 * 3.0 © | 24.25 s 27.5 16.29 ie 52.6 
Feb. 9.8] 3. . 23.1 1.8 24.76 25. 16.56 1.2 
- 3-44 397 314 6 g | 24:76 © | 25.0 5 &s a | SE 

19.9 | 3-79 37: 23-79 1.0 25-33 23.1 10.55 §0.1 | 
Mar. 1.8] 4.15 2° | 36.6 24.46 7 0.5 25.94 & 21.8 ° 17.15 <0 49-3 | 
11.8] 4.53 38 35-9 © 25:14 6 0.3 26.58 21.2 17-45 >| 48.9 


21.7} 4.91 2. | 35-9 & 25.81 0.4 *| 27.23 05| 21.2 °F 17.75 3° | 48.8. 


Otrn mw HN & 
a 


31-7 | 5-27 36.5 | 26.48 5 0.9 5127.86 °3 21.9 1 18.05 3 | 49-0. 

Apr. 10. .62 . 27.12 1.8 28. 23. 18. 6 

P 207 Os 33 ree 78 0 74 621 2.97! 28.99 54 i ; 19 Bet 26 | So4 

30 22 57 I 47 | a> € 24 25 

30.6 | 6.25 41.7 ~* | 28.31 4.2 3] 29.46 * | 27.6 18.86 51.6 

May 10.6] 6.51 7° | 44.3 7°] 28.83 52| 5.9 77] 29.86 °| 30.4 7°] 19.10 74 | 52.9 
20.61 6 22. 29 4 18 6 3° “2 32 “at ° 

6] 6.73 0 |) 47.2 59 | 29.294) | 7-7 2) | 30-16 3° | 33.6 5° | 19.31 2° | 544 

30.5 | 6.90 50.3 29.69 9.7 30.37 36.9 19.50 56.0; 

June 9.5] 7.02 - 53-5 2 30.01 11.9 i 30.48 " 40.3 19.65 8 57-6 
19.5] 7-10 © | 56.7% | 30.25 79 | 14.1% | 30.49 | 43.7 54) 19.77 “2 | 59-2 

29.5 | 7.12 59.8 37 | 30.40 75 | 16.4 73 | 30.39 7° | 47.0 33 | 19.85 60.8 

July 9.4] 7.08 * | 62.8 3°] 30.46 °| 18.6 2? | 30.19 7°| 50.2 37 | 19.90 | 623 

, 08 | | 62.827 [30.46 | 18.6 2] 30.19 2 | 50.2 2119.90 2 | 62.3: 

19.4] 6.99 65.5 30.42 20.7 29.90 53.1 19.90 63.6. 


29.4 | 6.86 3 67.9 _ 30.30 . 22.6 9 29.52 x 55.7 7° 119.87 3 | 64.8 
Aug. 8.4] 6.68 70.0 *" | 30.10 72 | 24.3 71 29.06 * | 57.9 77 119.79 ° | 65.9 
18.3] 6.45 73 | 71.7 77 | 29.82 79 | 25.7 14] 28.53 53 | 59.7 8119.69 | 66.2 
28.3 | 6.20 75 | 72.9 3 | 29-48 ss | 26.7 "e 27.95 5° | 61.0 8 19.56 > 67.3 


Sept. 7.3] 5.92 73.7 29.10 | 27.3 27.33 61.8 19.40 | | 67.8) 
17.21 5.62 3° | 74.0 3] 28.69 47 | 27.5 7? | 26.69 aA 62.1 3419.24 *": 68.0 
27.2] 5.32 9° | 73.9 * | 28.28 47 | 27.2 3] 26.04% | 61.9 7119.07 77 | 68.1 
Oct. 7.2] 5.03 79 | 73.2 [27.87 ¥ | 26.5 18.90 *7 | 67.9 


37 12 60 15 | fu 
17.2 | 4.76 27.50 31 25.3 rs 24.80 ; 18.75 12 | 67.5 


27.1] 4.52 70.4 | 27.19 | 23.8 [24.24 |58.0 [18.63 |! 668. 
Nov. 6.1] 4.32 * 68.3 77 | 26.96 73 ! 21.9 79 | 23.75 49 | 55.8 77 418.54 | 66.0 | 
16.1] 4.16 * | 65.9 74] 26.81 75 | 19.7 7? | 23.35 4° | 53.1 77 1 18.48 64.9 
26.11 4.07 9 | 63.079 | 26.76 5 17.4 73 | 23.04 37 | 50.0 3" | 18.47 
Dec. 6.0] 4.03 4 | 59.9 ; 26.82 ty | 15.0 ae 22.83 "3 46.7 33 | 18.51 








~] 
iS) 
mn 
mS 
Oo 
ff 
io ) 
Lon | 
~ 





1 


WwW Ob Hw HO 
On 
N 4 
bo 


3 35 

16.0] 4.06 56.6 26.99 _ | 12.5 22.75 43.2 18.60 60.6 

26.0} 4.14 53.2 341 27.25 a” 10.1 n 22.78 : 39.6 ° 18.73 “3 | 58.9 

35.91 4.30 49.9 33 | 27.62 37 | 7.9 77 1 22.92 “4 | 36.0 3°] 18.90 77 | 57.1 
Sec 6, Tan & 1.441  +1.037 2.339 2.114 2.765 +2.577 1.003 +0.08d 
Mean Place 3°.939 63’'.81 23°.156 9 4''.97 26°.848 50’’.32 16°.387 67°'.10 | 
D’ya, Dea 0.03 +0.01 +0.05 0.01 0.07 +0.02 0.00 0.00 
Dy, De & 0.0 —1.0 0.0 —1.0 0.0 ~7.0 0.0 1.0 


[Eph rs] 


10.9 
20.9 
30-9 
‘b. 9.9 


19.8 

1.8 
11.8 
21.7 
31.7 


10.7 
20.7 
30.6 
ay 10.6 
20.6 


pr. 


30.6 
ine 9.5 
19.5 
29.5 

9-4 


19.4 
29.4 
ug. 8.4 
18.3 
28.3 


ept. 7.3 
17.3 
27.2 

7.2 
17.2 


ulv 


det. 


27.1 
Nov. 6.1 
16.1 
26.1 
Dec. 6.0 


16.0 
26.0 
35-9 
6, Tan 6 
ean Place 


"pa, De a 
8, Da 6 
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1) Scorpii. 
Mag. 3.1 
Right | Decline- | Right 
i tion S. Ascension 
h m 7! h m 
17 41 |—-40 5] 17 43 
8 ” 8 
37.37 48.1 6.83 
37.63 x. 47.2 ° 7.01 a 
37-943, | 465 (| 7-23 ., 
38.28 37 46.0 ‘ 7.48 8 
38.65 3 45.6 3 7.76 30 
39.03 | 45-4 _| 8.06 
39-42 2° | 45-3 2} 8.37 2 
39.82 7 | 45-3 | 8.69 © 
40.61 9| 45.6 7] gor 3 
39 4 30 
41.00 46.0 9.61 
6 
41.36 ee 46.4 : 9.90 
41.71 46.9 10.17 
42.03 37 | 47.6 ‘| 10.41 74 
42.32 i 48.3 : 10.62 . 
42.58 49.1 10.79 
42.80 i 50.0 2} 10.93 4 
42.97 a 50.9 2 11.04 6 
43.16 7/529 4 rrar 
° "7 10 ° 
.18 . . 
43:18 ./53-9 | 11.09 
43-15 3) 54-8 2] 11.02 
43.07 - | 55.5 7] 10.91 
42.94 7 56.2 A 10.77 0 
2. 6. .60 
4 7 | 567 $5] 10 
42.5 57:0 110.40 
42.37 i. 57.0 ° 10.19 77 
42.16 | 56.8 9.98 7" 
41.95 °' | 56.4 4) 9.777" 
41.76 *9 | 55.8 : 9.58 i 
41.61 55-0 9.41 
41.50 - 54.0 °°] 9.28 73 
41.44 2 | 52.9 - 9.18 ‘ 
4.44 2151.77] 9.13 
41.50 o 50.6 - 9.14 ; 
430 18 182 11 one 10 
80 7 | 48-4 5] 9-29) 
42.03 73 | 47.5 9] 9.4475 
1.307 0.842 1.130 
38°.363 42°'.51 7°.878 
+0.02 0.00 -0.0I 
0.0 —-I.0 0.0 






57.0 
54.3 77 
51.9 _ 
49.8 17 


12 


~-1.0 


[Eph xs] 


th Draconis. 
Mag. 4.9 


Right 
Ascensi 





Declina- 
tion N. 





e , 


+7210 


oe 


74.6 
71.0 3° 
64.8 79 


25 
64 62.3 ae 


60.3 
58.9 
58.2 7 


° 


+3.112 
87''.12 


+0.01 
—1.0 
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y Ophiuchi. 


Mag. 


Right 
Ascension ° 


h m 
17 43 |+ 


8s 

37.02 

37.22 i 
37-45 °° 
37-70 
37-97 3 
38.26 

38.55 -° 
38.86 37 
39.16 0 
39-45 2 


39-74 
40.02 * 
40.28 ” 
40.52 “4 
49.73 © 
40.92 
41.08 7° 
4t.21 7 
41.30 9 
41.35 > 


41.36 
41.32 
41.26 
41.16 3 
41.03 
40.88 
40.71 * 
40.54 7 
40.38 ts 
40.23 > 


40.10 
40.01 
39-95 
39-94 
39.98 
40.06 
40.19 *3 
40.36 *7 


4 
6 


Oop Ht AO 


1.001 
37°-798 

0.00 

0.0 


3:7 
Declina- 
tion N. 


244 
g.I 

16 

7°5 16 


12 
14.9 

13 
13.6 - 
12.1 


10.5 " 
8.9 


+0.048 
18’’.38 


0.00 
—-I.0 
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89 Herculis. 35 Draconis 
Mean Solar Mag. 5.5 Mag. 5.0 
Date. ; 
Right Declina- Right Declina- 
tion N. ion N. 
h m e yd h m e é h m e é 
17 51 |+26 3] 17 §2 17 53 |+76 58 


+ 56 52 

i" ; i" 
8.82 17.8 
9.03 7"| 14.4 34 
9.42 39} 11.1 3 
9.98 5°| 8.1 3° 


56.9 
17 35 
ar 1.55 24 | 53-4 33 
20.9 | 58.81 30.3 1.79 50.1 
30.9 | 59.06 79 | 27.9 74} 2.09 3° | 47.1 a 





$s 
Jan. 1.0] 58.43 35.6 1.38 
10.9 | 58.60 */ | 32.9 77 


Feb. 9.9] 59.33 0 25.9 - 2.45 * 44.5 ee 10.68 33 5-57 
19.8 .62 24. 2.8 2. 11.51 . 
Mar 78 0 93 37 oe 121 3 28 43 io 14 222 9% 23 1S 

“11.8 60.24 3" | 22.4 7] 3.72 44 | 40.2 2113.39 97| 1.2 8 
21.7 60.55 3% 22.2 ? 4.18 46 40.0 2114.38 9 xa 7 
60.86 3 6 4 62 45 5 97 6 5 
31.7 | 60.86 ©) | 22.6 0] 4.63 2° [40-5 2115-35 01] 1-6 3 

Apr. 10.7 | 61.16 23. .06 I. 16,28 2. 
° 20.7 61.45 °° 249 “4 5 46 ° 1304 7117.13 *3 45 8 
30.6 | 61.72 27 | 26.7 78] 5.82 3° | 45.7 23} 17.88 75) 6.7 2? 
May 1026 | 61.97 75 | 28.7 7° 6.14 37 | 48.4 27 18.50 | 9.427 
; 22 “241.7... 97 301 og 48 30 
20.6 | 62.19 tq | ote a5 6.41 ao | o2°4 32 18.98 33 12.4 33 

0.61 62.38 @ 6 6.61 6 19.31 15. 
June 9'5 62.53 tS 36.2 261 6.76 15 °80 34 oe 16 ae 33 
11 27 7 34 I 34 

19.5 | 62.64 38.9 6.83 61.4 19.46 22.4 


17 34 
19.29 25.8 
18.96 33] 29.0 0 


18.47 63 32.0 


29.5] 62.71 7 | 41.5 261 6.84 ‘ 64.7 33 
July 9.4 62.74 ° 43.9 24 6.78 67.9 32 


19.4 | 62.73 46.2 6.65 70.9 
29.4 | 62.67 °| 48.3 27] 6.46 ° 73.6 _ 
Aug. 8.4] 62.57 1°| 50.1 0 | 6.21 5 75.9 73 
18.3 | 62.44 °3 | 51.5 4] 5.91 3° | 77.9 ° 
28.3 | 62.28 °° | 52.7 "2 | 5-57 34 | 79.4 75 


Sept. 7.3 | 62.09 53.5 5.20 80.4 
17.3 | 61.89 7°| 53.9 *] 4.80 © | 80.9 3 
27.2 | 61.68 771 53.9 °F 4.40 

20 3 

Oct. 7.2 | 61.48 53-6 


19 7 "27 104 10 
17.2 | 61.29 1 52.9 1 9.95 98 40.5 15 

27.1 | 61.12 51.7 8.97 39.0 
Nov. 6.1 | 60.98 *4 | 50.2 75 8.09 88! 36.9 7? 
16.1} 60.89 9 | 48.4 7° 7.32 17) 34.5 74 
62 8 
26.1 | 60.84 5 46.3 i 6.70 7 31-7 7 
Dec. 6.0 | 60.83 ; 43-9 6.23 8 28.5 ° 

16.0 | 60.88 41.3 


26.0 | 60.98 *° | 38.6 77 


36.0 | 61.12 74] 35.8 28 5.94 9 18.1 35 


Sec 6, Tan & 1.113 +0.489 4-436  +4.322 

Mean Place 59°.469 46’’.13 15°.179 29''.41 

D’ya, Dua ~0.01 0.00 -O.11 +0.01 
Deu & 0.0 -1.0 0.0 —-1.0 0.0 -1.0 


fEph rs] 














23.13 26.8 
23.28 151 298 
23.38 *° | 32.4 
23.44 — | 35-5 
23-45 38.7 


23.41 41] 
23.33 >| 437 
23.20 *3 | 45.8 
23.03 27 | 47-5 
22.83 23 48.8 


22.60 49.8 
22.36 74 : 50.3 
22.11 *5 | 50.3 
21.87 ms 49.9 
21.64 > 49.0 


21.43 | 47-7 
21.26 *f t 45.9 
21.13 "3; 43.8 
21.05 ~, 41.3 
21.02 31 383 


21.04 | 35.5 
21.12 ~| 32.4 
21.26 “| 29.3 





> mH 





1.256 +0.° 
20°.263 40°’.07 
—0.02 0.00 

0.0 1.0 
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¥ Ophiuchi. & Heroulis. y Draconis. 67 Ophiuchi. 
Mag. 3.5 Mag. 3.8 Mag. 2.4 Mag. 3.9 


fean Solar 
Date. 


Right Declina- Right Declina- 
Ascension. tion N. Ascension. | tion N. 











h m e e h m e ’ 
17 54 |+29 14 17 56 |+ 255 
Py so 8 of 

26.61 72.4 22.50 56.3 6 


22.68 7 | 54.7? 


2 
9 
22 16 
. ; 22.90 53.1 
27.23 “4 64.3 3 23.14 a 51.6 5 
27-50 62.2 17 23-41 2 | 50-4 
23.69 | 49.3 


23.98 79 | 48.6 7 
24.28 3°| 48.1 5 





28.74 3* | 58.4 * 24.58 3° | 48.0 * 
29.06 a 58.8 4 24.88 0 48.3 : 
29-37 59-7 25.17 48.8 
29.66 79 | 61.1 "3 25.45 2° | 49.7 
29.94 7° | 62.9 7 25.72 77 | 50.8 ** 
30.19 °° 65.1 - 25.97 9 52.1 - 
30.41 19 67.6 96 26.19 30 | 22") 46 
30.60 70.2 26.39 55-1 
30.76 *° | 72.9 27 26.56 *7 | 56.7 - 
30.87 ™ | 75.7 7 26.70 4] 58.3 * 
30.94 7| 78.4 7 26.80 i 59.8 * 
30.96 81.07 26.86 °| 61.2 74 
24 2 13 
30.94 83.4 26.88 62.5 
30.88 ° | 85.6 7° 26.86 * | 63.7 
30.78 *° | 87.47 ‘ 26.80 ° | 64.7 *° 
30.64 7 89.0 03 26.71 4 65.6 . 
30.47 7, | 90-3 3 26.58 13 66.2 ; 
30.27 gI.1 26.43 66.7 
30.06 771 91.6 5 26.27 7° 67.0 3 
29.85 7" | 91.6 ° 26.10 77 | 67.0 ° 
29.63 77 | 91.3 25.93 *7 | 66.9 * 
29.43 7 90.5 | 25.78 9 66.6 ; 
29.26 89.3 25.65 66.0 
29.11 *5 | 87.7 16 25.55 °° 165.3 / 
29.00 “ 85.8 79 25.48 '164.4 ? 
28.94 | 83.6 i 25.46 7 | 63.2 . 
28.93 *| 81.1 i 25.49 3 | 61.9 i 
28.97 78.4 25.56 60.5 
29.06 9| 75.6 7° 25.67 77 | 58.9 " 
29.20 *4 | 72.7 79 25.83 '°| 57.37 
~-0.172 1.146  +0.560 1.001 +0.051 
20°.790 50''.71 27°.714 82''.89 37°.932 54''.34 23°.292 65’’.30 ; 
Da, Dea 0.00 0.00 -0.01 0.00 0.03 0.00 0.00 0.00 
Dyd, Dod 0.0 -1.0 0.0 —1.0 0.0 —1.0 0.0 —1.0 


33281°—1915——28 [Eph 1s) 
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Mean Solar 
Date. 


1.0 
10.9 
20.9 
30.9 

9.9 


19.8 

1.8 
11.8 
21.8 


31.7 


10.7 
20.7 
30.6 
May 10.6 
20.6 


Jan. 


Feb. 


Mar. 


Apr. 


30.6 
June 9.5 
19.5 
29-5 
July 9.5 


19.4 
29.4 
Aug. 8.4 
18.3 
28.3 


Sept. 7.3 
17.3 
27.2 
7.2 
17.2 


Oct. 


27.2 
6.1 
16.1 
26.1 
6.0 


16.0 
26.0 
36.0 


Sec 6, Tan 6 
Mean Place 


Nov. 


Dec. 


D’ya, Dea 


Dy 6, De 6 
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+0. 168 


60°.826 19.161 637'.65 


+0.03 
0.0 








0.00 
—~I.0 


0.00 
0.9 





fean Solar 
Date. 


| 


ww = 


e 


NNWW WebhR UNH 


yu” 
NNNN 02M MOHOD OO 


od 
N 
N 


27.2 
. 6.1 
16.1 
26.1 

6.1 


16.0 

26.0 
| 36.0 
Sec 8, Tan & 
Place 
‘Dy a, De a 
Dy, D. 


Right 


FOR THE UPPER TRANSIT AT WASHINGTON. 


Declina- 
tion N. 


e é 


+28 44 


re | 90? , 
5147-4 - 
44.7 -! 
42.3 °4 
27 40.1 22 


8 


17 
38.4 
37.1 *3 
36.4 7 
36.1 ; 
36.5 § 





/ Sagittarii. 
Mag. 4.0 


Right 
Ascension. 


h m 


18 8 


$s 
39.98 
40.18 7° 
40.41 i 
40.67 29 
40.96 30 


41.26 
41.58 37 
41.91 33 
42.23 33 
2.56 
42-5" 33 


42.89 

43.20 37 
43-50 3° 
43-79 °e 
44.05 2 


44-29 21 
44.50 

44.67 *7 
44.80 *3 
44.89 : 


44-94 | 
44.94 
44.89 3 
44.81 


6 12 
3} 44.69 0 


44.55 

44.39 7 
44.21 ' 
44.04 
43.88 : 


43-74 
43.64 7 
43.57 | 
43-55, 
43.58 5 
43.66 
43.78 7 
43-95 
1.072 
40°.769 
+0.0I1 
0.0 


6 
4 


Io 


| 
Declina- 


tion S. 





—0.386 


55-37 


0.00 
—-1.0 


[Eph 1s} 
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7 Sagittarii. Groombridge 2533. 
Mag. 3.2 Mag. 5.4 
Right Declina- Right Declina- 
Ascension. tion S. Ascension. | tion N. 
h m - h m - 
18 11 |—3647] 18 12 |+42 7 
r vn 8 ” 
51.65 23.8 58.61 37.6 
51.87 2? | 23.0 , 38.75 14 | 34.4 © 
52.13 30 22.3 & 58.94 33 20 
52.43 33 21.7 | 59.18 47 28.4 25 
52.76 35 21.1 4 59.45 31 25-9 
$345 36|209 4] $225.00 | 222 
53.85 38 | 20.1 7160.44 35] 21.4 9 
54.22 37 19.9 2 1 60.80 3°| 21.1 3 
60 38 216 35 3 
54. 38 19.7 | 1.155 21.4 9 
54.98 19.7 61.50 22.3 
36 ° 34 14 
53856) 958 tPenrdt| 23% 
56.03 33 | 20.0 ? 62.44 29 | 58.0 23 
6.34 37 41 62.69 75 27 
56.34 7 20.4 4; 2.69 30.7 30 
5685 *4| 21-3 5163.08 "7 | 969 2 
57.05 7° | 22.0 / | 63.20 7? | 40.1 9? 
57-21 | 22.7 7163.27 7| 43.23% 
“5, 10 | 8 ; 6. 31 
57-31 | 23-5 g] 63-29 || 46.37) 
e736 °]agi S]osc8 8 | sr8% 
57-31 5| 25.8 7| 63.05 °3 | 54.2 74 
57.21 10 | 56.5 7162.87 1° | 56.2 2° 
57.08 73 27.1 6 | 62.66 22 | 57.8 2 
17 4 24 12 
S671 2°| 27.9 2 | 62.16%| sor 7 
56.51 20 27.8 7] 61.88 7" | 60.0 3 
56.30 - 27.6 ; 61.61 io 59.8 , 
9 
56.11 | 2773 ; 61.35 34 59-1 
3583 #3 | 26:1 7 | 60.9028 | 96.3 2 
55-74 °| 25.2 9| 60.73 77 | 54.2 7" 
55.70 ; 24.3 ° 60.61 *? | 51.8 i 
55:73 3 | 23-4 | [60.55 | | 49.0 30 
55.81 22.4 60.54 46.0 
13 5 3? 
55-94 19 21.5 60.59 ne 42.8 32 
56.13 20.6 60.69 39.6 
1.249 —0.748 1.348  +0.904 
52°.576 16''.g2 60".119 . 47''.25 
+0.02 0.00 -0.02 0.00 
0.0 —-1.0 0.0 ~-I.0 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
36 Draconis. 77 Serpentis. € Sagittarii. 
Mean Solar Mag. 5.0 Mag. 3.4 Mag. 2.0 
Date. 
Right | Dectina- Right | D Right | Dectes 
Ascension. | tion N. Ascension. tion S. Ascenston. ,; tio S 
h m _ h m > 4 h m ° 
18 13 |+64 21 18 16 |— 255] 18 18 |—342 
8 on 8 on 8 tad 
Jan. 1.0] 21.32 56.3 53-86 26.4 30.90 39-8 
11.0] 21.46 %4 | 52.7 3° 54.03 *! | 27.7 Sh 3r.11 771 39.1 
20.9 | 21.68 77 | 49.3 34 54.23 7° | 28.9 77 | 31.36 75] 38.5 
30.9 | 21.99 7 46.2 - 54.46 a 30.0 _ 31-65 3 37.9 
Feb. 9.9] 22. , 71 1.0 I. vi 
eb. 9-9] 22.37 1 | 43-4) 7" an 3 - 3 96° 37-4 
19.8 | 22.82 41.t 54-9 31.8 | 32.29 37.0 
Mar. 1.8] 23.32 5°} 39.4 7! 55-27 29 | 32.4 °°} 32.64 35| 36.6 
11.8} 23.85 53 | 38.3 77 55-56 79 | 32.7 3133.01 37 | 36.3 
21.8] 24.40 °° 37.9 ; 55-86 xt 32.8 ; 33-37 3 36.1 
1.7 | 24. 8.2 6.1 2.5 ° . ; 
4 31.7 4:95 3 - 730 32-5 5 33-74 2. 35-9 
pr. 10.7] 25.49 | 39.1 56.47 | 32.0 [34.11 | 357 
20.7 | 25.99 5°| 40.7 7° 56.76 79 | 31.37 | 34.47 3°] 35.6 
30.7 | 26.46 47 | 42.8 7% 57.04 6 30.3 °° | 34.81 34 | 35.6 
May 10.6 | 26.87 4 45.3 0 57.30 i 29.2 - 35-14 s 35-7 
20.6 | 27.21 7 48.3 32 57-55 9° 28.0 13 35-45 3 35.8 
30.6 | 27.48 51.5 57:77 26.7 35-72 36.1 
June 9.5} 27.67 °° | 54.9 34 57-96 1° | 25-4 | 35-97 25] 365, 
19.5 | 27.77 °° | 58.4 3 58.12 7 | 24.0 4] 36.17 7° | 36.9 
29.5 | 27-79 , 61.8 s 58.24 - 22.8 - 36.32 ° 37.3 
July 9.5] 27.72 ts 65.2 52 58.32 1 21.6 - 36.43 6 38.1 
19.4 | 27.57 14 68.4 ; 58.36 9 | 205 36.49 ' 38.8 
29.4 | 27.33 °4 | 71.3 ° 58.36 °| 19.6 : 36.50 39.5 
Aug. 8.4 | 27.02 °, | 73.9 2 58.32 5 18.8 °1 36.46 *| 401 
18.4 | 26.64 3 76.2 3 58.24 | 18.1 : 36.37 40.7 
28.3 | 26.21 B 78.0 13 §8.13 14 17.6 i 36.24 6 41.3 
Sept. 7.3 25-73 | | 79-3 57-99 ,| 17-2 || 36.08 . | 41.7 
17.3 | 25.22 5' | 80.2 9 57-83 1. | 17-0 7135-90 41.9 
27.2 | 24.69 3 | 80.5 3 57.67 *91 16.9 ~135.70 7°} 42.0 
Oct. 7.2] 24.16 * 80.3 jf 57.50 6 17.0 : 35.50 9 41.9 
17.2 | 23.65 8 79.6 13 57-34 13 17.2 4 35-31 6 Al.7 
27.2 | 23.17 78.3 57-21 17.6 35-15 41.2 
Nov. 6.1 22.73 * 76.5 18 57.10 **| 18.1 5] 35.02 ° 40.7 
16.1 | 22.35 2° | 74.3 7? 57.02 ~| 18.8 : 34.94 40.0 
26.1 | 22.05 ° 71.6 56.99 ° 19.6” | 34-90 41 30.2 
Dec. 6.1 | 21.83 2 os 33 57.00 ; - 10 | 34°92 38.3, 
16.0] 21.71 5.2 57.05 21. 34.99 37-5. 
26.0] 21.68 3| 61.7 35 57-15 -° | 22.8 *7 | 35.12 *3| 36.7. 
36.0] 21.75 7| 58.2 35 57:29 -*| 24.07? | 35.29 *7 1 35.9 
Sec 6, Tan 6 2.312 +2.084 1.001 —-0.051 1.212 -0. 
Mean Place 24°.460 65’’.g1 54°.642 18’'.03 3".792 32°'.56 
D’ya, Dw a 0.06 -0.01 0.00 0.00 +0.02 0.00 
Dy 6, Da & 0.0 -1.0 0.0 -1.0 0.0 


i 





—1I.0 


lan. 1.0 
11.0 
20.9 
30.9 

9-9 


19.9 

1.8 
11.8 
21.8 


31-7 


10.7 
20.7 
30-7 
May 10.6 
20.6 


Feb. 


Apr. 


30.6 
June 9.5 
19.5 
29.5 
July 9.5 


19.4 
29.4 
Aug. 8.4 
18.4 
28.3 


Sept. 7.3 
17-3 
27.2 

Oct. 7.2 
17.2 


27.2 
Nov. 6.1 
16.1 
26.1 
Dec. 6.1 


16.0 
26.0 
36.0 


Sec 6, Tan & 
Mean Place 


ya, Dea 
Ded, Ded 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


109 Herculis. 
Mag. 3.9 


Right 


sion, 


4°.529 
-~0.01 
0.90 


Declina- 
tion N. 





+21 43 
39-7 

37.2 °° 
34.8 | 3 
32.5 
30.5 |. 
28.9 

27.7 12 
27.0 

26.7 3 
27.0 , 


27.7 
28.9 6 
30.5 | 
sag 
34.6 23 


36.9 
39.4 °9 
41.9 °9 
44.475 
24 
46.8 23 


21 


& Telescopii. 
Mag. 3.8 


Right 
Ascension. 


43-74 
43.88 “4 


T 
44.07 ° 
1.440 


40°.265 





+0.03 
0.0 





“I ff HNN 


—1.036 
597-17 
+0.01 
-1.0 
[Eph 15] 








+3.209 1.108  -0.476 
46''.21 43°.506 11''.22 

—0.02 +0.01 0.00 

-1.0 0.0 -1.0 
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Mean Solar 
Date. 


Feb. 


Mar. 


Nov. 


Dec. 


15°.552 28''.12 
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Mag. 5.4 
Right Declina- 
Ascension. tion S. 
h m e , 
18 25 |'— 2 2 
8 ve 
14.76 36.4 
14.92 7° | 37.7 33 
15.12 7°| 38.9 * 
15.34 - 40.0 . 
15-59 > 41.0%) 
15.86 41.8 
16.14 7° | 42.4 0 
16.43 7 | 42-7 3 
16.73 °° | 42.7 ° 
17.03 9° | 42.4 : 
17.33 | 41.9 
17.63 3°} 41.1 8 
17.91 40.1 *° 
18.18 77 | 38.9 7 
18.43 : 37.6 
18.66 70 36.2 1s 
18.86 7 34.7 14 








30.7 13 9 
19.25 9} 30.7 3 ° 
19.30 7| 285° 
19.26 ; 27.6 9 : 
4 
loon 10 26-9 6 4 
9:09 | 279-3 4 2 
18.95 __ | 25.9 
18.80 : 25.6 S : 
Bas 16 2G I ° 
18.31 16 25.8 2 , 
14 3 3 
18.17 26.1 
18.05 7? | 26.6 9° 3 
17.98 7| 27.3 7 4 
17.94 *| 28.1 : 5 
17.94 : 29.1 7° 
17.99 | 30.2 
18.08 9} 31.3 7° : 


18.21 *3 | 32.6 73 





—0.146 
34.890 15'".77 
0.00 0.00 


1.001  -0.036 


0.00 0.00 
0.90 -1.0 


[Eph 15} 
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FOR THE UPPER TRANSIT AT WASHINGTON. 











¢ Sagittarii 110 Herculis. 6 Aquile. 

Mean . 4. Mag. 3.3 Mag. 4.3 Mag. 4.5 
Date. TT —_ —_ ~ ee ee 
Right ' Declina- Right Declina- Right Declina- 


Ascension. | tion S. Ascension. tion N. Ascension. tion S. 


ed ne es 





h m To ohom - 'T bom oF 
18 40 |—27 4] 18 41 |+2027] 18 42 |— 450 
s ? 8 or Ss oe 
jan. 1. . . 19.97 52.8 159.15 43.1 39.09 31.0 
20.14 ” 52.5 > 159. "6 .7 741 39.23 - 32.0 c 
20.35 0 52.1 3 39-41 21 | 33 
20. I. .62 . 
Feb. 9.9 20.87 77 is 3 30,86 24 tt 8 
30 | 3 26 6 
. 21.17 51.2 40.12 35-3 
Mar. 1. , 21.48 37 | 50.9 3 40.39 °/ | 35.8 ° 
21.81 33] so.5 4+ 40.68 79 | 36.0 
22.15 34] so.1 4 40.98 . 35.9 * 
22.49 a 49.7 ; 41.28 ° 35.6 . 
Apr. 10. . 22.8 . I, .O 
P sd aR IP 34 18.3 5 1189 3° oe 8 
23.50 33 | 48.4 4 42.18 79 | 33.2 7° 
May 10.6 23.82 37! 48.0 4 42.46 7° | 32.0 7? 
24.12 3°| 47.7 3 42.73 77 | 30.8 7? 
28 “3 “S24 14 
24.40 | 47.4 42.97 | 29.4 
June 9.6 24.64 74+] 47.2 ? 43.19 ©) | 28.1 3 
24.85 7" | 47.2 ° 43.37 © | 26.8 *3 
25.02 * 2° 43.52 79 | 25.5 °9 
“2 13 47-2 | 3°97 J "S32 
July 9.5 25-15 3| 47-3 , 43.63. | 24.3 0 
25.23 _| 47.6 43.69 | 23.3 
, 25.26 ° 47.9 43.72 ° 22.4 3 
Aug. 8.4 6 . 25:24 6 48.2 1 43.70 | 21.6 7 
25.07 | 489 3 a3s¢'2|208 § 
14 12 3 
24-93 | 49-2 43-42 |. 20.1 
24.60 17| 496! 43.11 | 198°? 
24.41 79| 49.77 42.94 17 | 19.8 ° 
a7 “1 “79 16 I 
24.24 49.6 : 42.78 14 19.9 3 
24.08 49.5 42.64 20.2 
23.95 " 49.2 ; 42.52 - 20.6 ; 
23.00 5 48.9 i 6) 42-43 & a , 
3-81 >| 48.5 42.37 | 21.8 5 
23.80 ; 48.1 7 42.36 ; 22.6 9 
23.85 47-7 42.40 23.5 
10 4 8 9 
23.95 | 47-3 | 42.48 | 24-4 6 
24.09 46.9 42.60 25.4 
1.123 -O.511 1.004 —0.085 
20°.767 44''.82 39°.865 22'’.95 _ 
| Dya, Dua +0.01 +0.01 0.00 0.00 
Ds, DoS +0.1 -1.0 +0.1 -1.0 





{Eph 1s] 





Mean Solar 
Date. 


1.0 
11.0 
21.0 
39.9 

9-9 


19.9 

1.8 
11.8 
21.8 
31.8 


Jan. 


Feb. 


Mar. 


Apr. 10.7 


20.7 
30.7 
May 10.7 
20.6 


30.6 
June 9.6 
19.5 
29.5 
July 9.5 


19.5 
29.4 
Aug. 8.4 
18.4 
28.3 


Sept. 7.3 
© 17.3 

27.3 

Oct. 7.2 
17.2 


27.2 
Nov. 6.2 
16.1 
26.1 
Dec. 6.1 


16.0 
26.0 
36.0 


Sec 5, Tan 6 
Mean Place 


D’» a, Daa 
Dy 6, Du 
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FOR THE UPPER TRANSIT AT WASHINGTON, 


X Pavonis. 


Right 
Ascension. 


8 
18.92 
19.19 7 
19.53 °4 
19.94 a 
20.41 52 


20.93 
21.48 99 
22.07 *° 
22.68 és 
23.30 © 
23.92 
24.53 0° 
25.13 
25.09 52 
26.2 

48 


26.69 
27.11 
27.46 39 
27.73 7! 
27.92 2 


° 
28.02 
28.03 
27.96 / 
27.80 - 
27-57 30 
27.27 
26.93 34 
26.56 37 
26.18 38 
25.80 38 
35 
25.45 
25.15 3° 
24.91 74 
24.75 7° 
24.68 ; 


24.70 
24.81 77 
25.01 7° 


I 


2.150 
20°.655 
+0.05 

+O.1 


h m 
18 44 |—6217 


Mag. 4.4 


Declina- 


tion 


e , 


oe 


18.4 
16.0 74 


7-9 14 


12 


13 


—1.9O4 
10''.72 


+0.02 
—1.0 


f Lyre. 
Var. 3.4-4.1 


Right 
Ascension. 


bm 


18 4 


§ 
55.20 
55-31 
55-46 °> 
55-65 | 
55.88 36 


Declina- 
tion N. 


62.2 3 
61. 
9 7 


61.2 

60.0 *? 
58.4 16 
56.5 ° 
54.2 a5 
51.7 

48.9 28 
46.0 79 


+0.656 
47°'.96 

0.01 

—1.0 


[Eph 35) 


60 Draconis. 
Mag. 5.4 


Right 


h m 
18 48 

& 
61.31 
61.30 ‘ 
61.46 * 
61.78 7 
62.25 bo 


62.85 
63.56 77 
64.36 
65.22 ee 
66.10 38 


66.98 
67.83 95 
68.62 79 
69.33 7 


61 
60. 
9-94 10 


70.43 
70.78 39 
70.99 *? 
71.06 
70.98 23 


70.75 
70.37 38 


69.87 *° 


69.25 
73 
68.52 Be 


67.70 
66.82 5 
65.89 
64.94 9 


59-42 | 
59-31 
3-950 
67°.425 
0.10 
+0.1 


= 


Declina- 
tion 


+3.821 
62°’.48 

0.05 

—1.0 


O Draconis. 
Mag. 48 


Right 
Ascension. 


h m ° 
18 49 '+591 


$s 
54.28 
54-34 


54.48 **| 50.0° 
54-70 ~* | 46.7 


29 
54-99 2. 
55-34 
55-73 °° 
56.17 
50.63 
57.11 8 


57-59 
58.05 46 


58.49 *4 


58.90 47 
59.26 3 
59.57 


59.81 74 
59.99 7° 


60.09 Xo | 


60.12 3 
§ 
60.07 ; 
59-95 °° 
59-75 = 
59-50 2 
59.1 36 


58.82 

58.42 *° 
58.00 7 
57-57 a 
57-14 


1.958 


56.954 63.03 


0.04 
+0.1 


Decims- 
tion NX 


56.9 1 
53-4 


a 
87 
43.8 
41.3 
39.2 i 
t 37.8 
37-0 
36.9 
37-4 | 
| 38.6 


40.3 
42.6 ; 


4 
45-3 


j 
| 48.3 , 
51.6 


+1,683 


0.02 
—10 
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FOR THE UPPER TRANSIT AT WASHINGTON. 





O Sagittarii. 0 Serpentis pr. B Lyre. y Lyre. 
Mag. 2.1 Mag. 4.5 Var. 4.0-4.7 Mag. 3.3 
Right Declina- Right Declina- Right Declina- 

Ascension. | tion N. | Ascension. | tion N. J Ascension. | tion N. 


in Solar 





e , e ’ 
m 


h m h h m 
8 51 |+ 4 5] 18 52 |+43 49] 18 55 [+3233 


8 8 
58.79 | |24.0 143-28 154.5 144.53 __ | 73-5 
58.92 73 | 22.5 *5 | 43.37 9 | 51-3 37 | 44.63 °° | 70.7 70 
59.08 *” | 21.0 751 43.51 *4] 48.1 37 | 44.78 ° 67.9 
59.28 7° | 19.6 ™ 7 43.70 79 | 45.1 3°] 44.96 7° | 65.2 27 
59.50 77 | 18.4 77 241 42.4 77 18 77 | 62.8 74 
50 2 | 18.4 2 | 43-94 24 | 42-4 271 45. . 
59-75 26 17-4 7 44.21 31 40.1 13 | 45°43 60.8 

OI 16.7 7] 44.52 3° | 38.3 7° | 45.71 7° | 59.2 
60.29 0 16.3 ‘ 44.85 6 37.0 i 2 ; 
cajicg [stele cleng] ges 

. 16.6 3] 45.57 35 | 36.3 6 | 46.65 5° | 57.6 @ 


61.18 17.2 45-93 36.9 46.98 58.2 
61.48 ° 18.1 2 46.29 3° | 38.0 in 47.30 * 59-3 6 
61.77 79 | 19.3 vt | 46.64 38 39.7 7 47.61 3° 60.9 
20.8 *5 | 46.96 3? | 41.9 77 | 47.91 3 62.9 
62.31 7° | 22.4 79] 47.26 * 44.5 0 48.19 7° | 65.3 74 


62.56 24.0 | 47-52 47-4 48.44 ot 68.0 
62.77 19 | 25°9 3 47-74 1 | 50-5 3 48.65 *, | 70.8 30 
62.96 re] 27:7 gf 47-91 4 53-8 48.83 : 73.8 5 
63.11 7 | 29.5 ™ | 48.03 *? | 57.1 33 | 48.96 73 | 76.8 3 
63.22 | 31.2 8.10 7] 60.3 37| 49.04 2 | 79.7 29 

22 16 | 31-2 6] 48-10 1 | 60.3% | 49.04 || 79.7 2° 


. 63.28 32.8 48.11 63.5 49.08 82.6 

64.16 4 14.1 ° 63.31 3 34.2 ™ | 48.07 A 66.4 3 49.07 7 85.2 2 

14.4 ~ | 63.29 6 | 35:4. | 47-97 - 69.2 14 49.01 87.6 32 
36.5 47.82 71.6 48.91 89.8 


73.6 0 48.77 14] 91.6 8 








= 
aa 


rye 
ia aw 
as 


\Q = 
NNNN OO WON 
WG Ga Go fe fe fe 


oy 
7~ 


62.75 14.4 | 61.92 33-2 45.27 66.4 46.94 85.1 
62.84 9] 14.04161.98 °| 31.8 4145.27 °| 63.4 2°] 46.96 7} 82.4 3 
62.97 *3| 13.6 4 | 62.08 7°] 30.3 75} 45.32 5| 60.2 3747.03 7| 79.6? 


1.116 -0.497 1.003 +0.071 1.386 +0.960 1.187. +0.639 





59°.674 12''.19 59°.617. 31°'.68 44°.936 60’’.89 45°.811 80''.08 
‘ya, Dea +0.01 +0.01 0.00 0.00 -0.02 -O.01 —0.02 ~0.01 
¢,D.8 +0.1 —1.0 +0.1 —1.0 +0.1 —1.0 +0.1 -I. 


[Eph rs] 







Right 
Ascension. 


hm 
18 48 
8 

61.31 
61.30 2 
61.46 7 
*, | 81-78 a 
° 62.25 60 
62.85 
63.56 77 
64.36 80 
65.22 oe 
66.10 88 


18.6 7? 
23 





16.3 


24 
13.9 
11.4 75 









Sec 6, Tan & 
Mean Place 

D’» a, De a 
Ny 6, Dad 


—~1.9O4 
10’’.72 








+0.02 


—1.0 
[Eph 15) 






60 Draconis. 
Mag. 5.4 


Dechna- 
tion N. 


e s 


+75 19 


56.7 

53.2 
49.8 34 
46.5 0 
43-5 3. 
41.0 

38.9 aI 
37-4°> 
36.5 9 
36.3 7 


+3.821 
62’’.48 

—0.05 

—1.0 


56°.954 63''.¢3 
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FOR THE UPPER TRANSIT AT WASHINGTON, 


O Draconis. 
Mag. 4.8 


Right 





non 
tas K. 
~— 1 
e 8 


h wm 
18 49 |+5916 


j 
54-28 | 36.9 
54-34 , 
54.48 ** 
54.70 * 
54.99 * 


55-34 41.3 
55-73 2° | 39-2 
56.17 <6 378 
56.63 8 | 37.0 : 
57-11 8 36.9 , 


57-59 
58.05 46 38.6 ad 
58.49 “4 
58.90 47 | 42.6 
59.26 . | 45-3 


59.57 48.3 
59.81 ‘3 51.68 
59-99 "| 55-1 s 
60.09 *° | 58.6 
60.12 3 62.1% 


5 
60.07 65.5 
12 x: | 
ane 
59-50 73 | 74.37 
59.18 3 | 76.5% 
36 8 
58.82 78.3 
58.42 0 797 ' 
58.00 5 
57-57 43 | 809 | 
57-14 a 80.7 , 
56.73 | 79.9 
56.34 78.6 i 
oe 72 28 ne 23 
55-50 73 7 7 
50 | 6 
68.9 


4 
55.36 2 
99:29 | 65.7 33 
55-30 ~—, 62.2 


1.958 


7 
3 











+7.683 | 





~0.02 
“1.0 


—0.04 
+0.1 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


O Sagittaril. 
Mag. 2.1 





tion S. 


e , 


0 Serpentis pr. 
Mag. 4.5 


Right 
Ascension. 


bh m 
—2624] 18 51 


20.3 
20.0 3 
19.7 ; 
19.3 3 
Oo 
19.0 / 


18.6 
18.2 4 


I 
13.77 
13.8 
14.1 3 
14.4 3 
14.8 3 
15.1 

5 3 
15.4 
15.7 3 
15-9 
16.0 
16.0 
15-9 
15.7 - 
15.5 - 
15.1 3 

8 
14.8 ° 
14.4 
14.0 4 
13.6 4 


~~ O m Ww 


~0.497 


59°.674 12’'.19 


8 
58.79 
58.92 *3 
59.08 16 
59.28 . 
59-50 2 
59:75 
60.01 * 
60.29 ? 
60.58 79 
60.88 3° 

3° 


Declina- 
tion N. 


+ 4 5 


24.0 
22.5 *5 
21.0 n 
19.6 

12 
18.4 0 


17.4 
16.7 
16.3 
16.3 
16.6 


17.2 
18.1 : 
19.3 
20.8 '5 


22.4 


» Oo Aw Orn 


24.1 
25.9 - 


29.5 
31.2 


32.8 
34.2 4 


35-4 
36.5 If 
37:3, 
38.0 
38.4 
38.7 
38.7 
38.5 
38.1 
37-5 
36.7 
35:7 
34-5 |, 
33.2 

31.8 *4 
30.3 75 


on fn OW 


+0.071 
31''.68 
0.00 
~-I.0 
(Eph 1s) 


B Lyre. 
Var. 4.0-4.7 


Right 
sion. 


h m 
18 52 


s 
43.28 
43-37 .° 
43-51 °* 
43-70 »° 
43-94 
44.21 
tae 
44.85 36 





Declina- 
tion N. 


e , 


+ 43 49 


54.5 

51.3 3 
48.1 3? 
45.1 7 
42.4 7° 
40.1 
38.3 18 
37.0 73 
30-4 ° 
36.3 | 
36.9 

38.0 - 
39.7 27 


22 
41.9 


2 
44-5 2 
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y Lyre. 


Mag. 


Right 
d Ascension e 


h m 


18 55 


§ 
44-53 
44.63 Io 
44.78 ° 
44.96 a 
45.18 26 


45-43 
45-71 7 
46.01 3° 
46.33 2 
6.6 
ie 
46.9 
47.30 3 
47.61 3* 
47.91 3 
48.19 25 
48.44 
48.65 "3 
48.83 7 


3 13 
48.96 8 


49.04 


49.08 | 
49.07 
49.01 
48.91 
14 
48.77 3 


48.59 

48.39 °° 
48.17 7? 
47.95 - 
47-72 °° 


4 


Io 


47.51 
47.32 °° 
47.17 *9 
47.05 "0 


8 
6. 
49.97 


3-3 








442 APPARENT PLACES OF- STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 









€ Aquile. € Sagittarii. 


Mag. 4.2 Mag. 2. 
Mean Solar §.4 7 
Date. 





lina- 

















Right Right | Dec Dectina- | Right | Decéms 

Ascension. Ascension. tion S. tion N. | Ascension. | traS 

h m an h m . 
18 55 +1343] 19 © [— 5° 

o? 5 ad 

Jan. 1.0] 44.92 63.7 43.52 5 

II 20 13 
elise riser | 
30.9 | 45-37 19 9 8] 44.00 19 | 49.2 
Feb ; ‘37 0 57-9 |. 44.00 | 2 
eb. 9.9] 45-59 | 56.2 ' | 44.22 7 | 49-9 
19.9 | 45.83 54.8 144.47 __ | 504 
Mar. 1.8 46.09 * 53.8 *° 44.73 7° | 50.8 
11.8 40-37 29 53.1 45.01 29 3-9 : 
21.8} 46. 30 52.9 45-30 | 50. 
31.8 | 46.96 2 53-1 1 45.60 st 50-4 
Apr. 10.7 | 47.26 53-7 145-91 49.8 
20.7 | 47.56 3° 54.7 71 46.21 3° | 48.9 
30.7 | 47.85 °° 56.0 73} 46.51 3° | 47.9 | 
May 10.7 | 48.14 79 7 *7| 46.80 29 | 46.7" 
y 10.71 48.14 © 57-7 | 46-80 ° 3 | 407, 
20.6 | 48.40 4 59.6 ° 47.08 75 | 453, 
30.6 | 48.64 61.7 47-34 43-9 
June 9.6] 48.86 "3 64.0 i 47.57 °° 42.6% 
epee 30 [ 9.27 s[S5 
1 II ‘Sa “Ae 13 

July 9.5 | 49.29 % 70.7 *? | 48.06 *3 | 38.7 / 
19.5 49-35 : 72.8 19 48.14 | 37-6 | 
Au 29-4 49.36 | 74-7 48.18 = 368 
g. S4 49-34 76.4 48.18 5| 35 
ea 49.27 - 77-9 48.13 2) 35-1 
28.4 | 49.1 13 79.2 ~ 48.05 34-6 © 
sept. 7.3 49-03 +6 80.2 , | 47-93 14 | 3? 
73 ‘a 6, 8 80.9 i 47-79 rg | 3t° 
Oct. 7.2] 48.51 78 Bret 4704 17 | 938 
- 7: Ba 8 1.4 | | 47-47 6 33-9 , 
17.2 | 48.33 6 81.2 1 47.31 - 34-1 | 
27.21 48.17 80.8 47.16 34.3 
15 8 13 4 
Nov. 6.2 , 80.0 1 47.03 1D 347 
26.1 47.83 $ ? 6 13 46.8% 6 33 
Dec. 61 4 77: a betas byee: 
. 6.11 47.79 5 ° 76.1 15 46.84 ; 36.6 , 
16.1 | 47.79 74.4 146.86 | | 37-4 
26.0 | 47.84 3 72.5 19} 46.92 ° 38.3 ° 
36.0 | 47.92 70.5 7° | 47-02 | 39.2 

Sec 6, Tan 6 1.035 +0.244 1.004  -0.088 
Mean Place 45°.857 70''.69 44°.284 38.72 
D’ya, Dea —0.01 0.00 0.00 0.00 
Dy 6, Dud +0.1 . . +0.1 —-1.0 +0.1 -1.0 


[Eph 1s] 


















APPARENT PLACES OF STARS, 1915. 443 
FOR THE UPPER TRANSIT AT WASHINGTON. 
a Coronse Australis. 1 Lyre. 7 Sagittarii. ) Sagittarii. 
an Solar Mag. 4.1 Mag. 5.1 Mag. 3.0 Mag. 4.9 
Date. [- ~- 
Right Declina- Right Declina- Right Declina- 
tion S. Ascension. | tion N. Ascension. tion S. 
h om . ! h m 7! oy m ; nd h m > ¢ 
19 3 |—38 2] 19 4 |+3557} 19 4 |—2r 9] 19 10 |—25 24 
F3 ” s " 8 ” s ” 
im. 1.0] 40.52 [25.7 114.76 | 52.7 | 41.83 43.0 | 19.02 23.5 
11.0] 40.68 | 24.6 1414.85 9| 49.7 2°] 41.97 141 42.9 1] 19.16 14] 23.1 4 
21.0] 40.89 7? | 23.5 171 14.97 17 | 46.8 29] 42.15 | 42.8 ? | 19.33 77 | 22.7 4 
30.9 | 41.14 i 22.4 MI r5.15 78] 44.1 27 | 42.36 2% 42.7 : 19.54 ot 22.3 4 
eb. 9.9] 41.42 7°] 21.4 i 15.36 7 41.6 : 42.60 - 42.6 ° 19.78 21.9 ; 
19.9 | 41.73 20.4 15.61 39.4 42.86 42.4 20.05 21.5 
‘far. 1.9] 42.06 33] 19.5 9] 15.89 7 | 37.7 77 | 43.14 78| 42.1 3 | 20.34 79 21.0 5 
11.8] 42.42 3°| 18.6 9] 16.19 3°] 36.5 171 43.45 37 | 41.7 4 | 20.65 37] 20.4 ° 
21.8] 42.79 3 17.8 16.51 3 35.8 7 43-76 2 41.2 ° 20.98 s 19.8 : 
1.8 I 17.1 16.8 ; 4.08 0.6 ° } 21. . 
3 43 738 f 6 3 5 4 33 4°" 6 3 19:2 
.pr. 10.71 43.55 .| 16.5 [17.1 36.2 | 44.41 40.0 | 21.64 18.5 
20.7 | 43.93 2°| 16.0 5] 17.52 34| 37.3 1 | 44.74 33] 39.3 7 | 21.98 34] 17.8 7 
30.7 | 44.31 15.6 4] 17.84 37} 38.9 7] 45.06 37| 38.5 ° | 22.32 34| 17.0 ° 
[ay 10.7 | 44.68 e 15.4 : 18.15 9 40.9 4 45.38 o 37.7 , 22.65 y 16.4 , 
706 *5°3 33 15.3 | it as 83 a sens v° f 22.96 15-7 | 
30.6 1 45.3 15.4 [18.70 | 46.0 [45.9 36.3 . 123.25 15.2 
‘une 9.6] 45.65 79| 15.6 7] 18.92 2? | 49.0 2°] 46.22 7°| 35.7 © | 23.52 271 14.8 4 
19.61 45.91 . 16.1 3] 19.11 | 52.0 °° 46.44 - 35.2 91 23.76 741 14.5 3 
29.5 | 46.12 * | 16.6 5] 19.25 “4 55.1 * 46.62 : 34.8 * | 23.95 6 14.3 ° 
uly 9.5 | 46.28 © | 17.3 i 19.34 ; 58.2 0 46.77 ° 34.5 ° 24.11 | 14.2 
19:5 | 46.39 P 18.1 19.38 61.2 3 46.86 34.3 24.21 14.3 
29.4146.45 °| 19.0 9119.37 7| 64.079] 46.92 °| 34.2 7) 24.27 © 14.5 ? 
Aug. 8.4146.45 °| 20.0 '°] 19.32 5| 66.6 7°] 46.92 °| 34.3% $24.28 *| 14.7 ? 
18.4] 46.40 . 20.9 3 19.21 ” 68.9 _ 46.88 34.4 * | 24.24 3 15.0 
28.4 | 46.30 1217 19.06 - 70.9 | 46.80 "| 34.6 . 24.16” | 15.4 ; 
Sept. 7.31 46.15 22.5 « 18.88 72.5 46.68 34.8 124.05 15.8 
17.31 45.98 *7 | 23.1 18.67 7" | 73.7 ° 46.54 74! 35.0 7 | 23.90 °5| 16.1 3 
27.31 45.78 7° | 23.6 5118.44 79] 74.5 7] 46.37 '7 | 35.1 * | 23.73 77] 16.3 7 
Oct. 7.3 145.57 7" | 23.8 7] 18.20 74| 74.8 3] 46.2077] 35.3 7 | 23.56 "8 16.5 ” 
17.2 | 45.37 9 23.8 °| 17.97 3 74:7 : 46.03 *7| 35.4 7 | 23-38 6 | 16.7 ¢ 
27.2145.18 23.6 17.74 74.2 45.87 35.4 23.22 16.7 
Nov. 6.2] 45.01 '7 | 23.2 4117.54 7°| 73.2 7°] 45.73 '4] 35.5 * | 23.07 9 | 16.6 7 
16.1 | 44.88 73 | 22.6 ©] 17.36 '| 71.7 ™5 1 45.63 7°] 35.4 ' | 22.96 "| 16.5 7 
8 8 14 19 6 I 7 3 
26.1 | 44.80 21.8 17.22 69.8 45-57 35.3 22.89 16.2 
Dec. 6.1 ] 44.77 ; 20.8 . 17.13 ° 67.6 i 45.54 3 35-3 © 22.86 ; 15.9 ° 
16.1] 44.79 19.8 - 17.08 : 65.1 ; 45.56 35.2 22.87 15.6 
26.0 | 44.86 4 18.7 '* | 17.09 : 62.4 45.63 2 35.1 * | 22.94 . 15.3 ; 
36.0] 44.99 '9] 17.6 "$17.14 >| 59.5 °9 145.74 35.0 © | 23.04 14.9 
Sec 8, Tan & 1.270 0.782 1.235  +0.726 1.072 0.387 1.107 0.475 
Mean Place 4¥°.39r 17’’.11 16°.137. 58’’.48 42°.575 34''.72 19°.7648 15’’.01% 
ya, Dea +0.02 +0.01 -0.02 0.01 +0.01 +0.01 +0.01 +0.01 
D8, Dod +0.1 -1.0 +0.1 —1.0 +0.1 -1.0 +0.1 —-1.0 


(Eph 1s] 
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Mean Solar 
ate. 


1.0 
11.0 
21.0 
39.9 

9-9 


19.9 

1.8 
11.8 
21.8 
31.8 


Jan. 


Feb. 


Mar. 


Apr. 10.7 


20.7 
30.7 
May 10.7 
20.6 


30.6 
June 9.6 
19.5 
29-5 
July 9.5 


19.5 
29.4 
Aug. 8.4 
18.4 
28.4 


Sept. 7.3 
17.3 
27.3 

7.2 
17.2 


Oct. 


27.2 
Nov. 6.2 
16.1 
26.1 
Dec. 6.1 


16.1 
26.0 
36.0 


Sec 6, Tan 6 


Mean Place 


D’ya, Doa 
Dy 6, Dw 6 


APPARENT PLACES OF- STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 









€ Aquile. € Sagittarii. 
Mag. 4.2 Mag. 2.7 
Right Declina- Right Declina- 
Ascension. tion N. Ascension. tion S. ion. 


h m 
18 55 
3s 
44.92 
45.03 °* 
45.18 $ 
45-37 
45-59 24 
45.83 
46.09 26 
46.37 7° 
46.66 0 
46.96 30 
47.26 
47.56 3° 
47.85 *9 
48.14 
48.40 24 
48.64 
48.86 72 
49.04 * 
49.18 *4 
49.29 * 


49-35 | 
49.36 | 
49.34 7 
49.27 
49.16 13 


















h m 
+14 56] 18 57 
" s 
60.0 11.45 18.5 29.26 
57.9 11.61 7°] 17.9 : 29.37 rs 
55-9 19 . 29.52 3 
94.0 | 7 29.70 | 
52.3 29.91 
50.9 30.15 
49.8 ** 30.41 7° 
49.1 30.68 7 
48.8 3 30.97 79 
49.0 31.27 
49.6 31.57 
50.6 ta 31.87 °° 
52.0 32.17 
53-7 32.45 | 
55-7 | 32.72 °7 
57.8 32.97 
60.1 5 33.18 9 
62.4 23 33-37 | 
04.7 | 33-52 ° 
67.0 73 33.63 " 
69.1 33.70 
71.0 33-72 ° 
72.8 15 33-70 © 
74-3 13 33.64 10 
75-6 33-54 
76.6 33.41 6 
77°3 33-25 | 
77-7 33.08 ©? 
77.8 32.90 
77.6 32.73 0! 
77-1 32.56 : 
76.2 32.42 “ 
75:1 32.30 5 
73.8 32.22 
72.2 32.18 4 
70.3 ; . 32.18 
68.4 79} 15.51 11.6 : 32.22 4 
66.3 77}15.63 *? | 11.0 ° | 32.30 8 
+0.267 1.155 1.029 
67''.23 12°.248 30°.184 
. +0.01 +0.01 —-0.01 

~-I.0 +0.1 —-1.0 +0.1 





[Eph 1s) 









44°.284 38°'.72 





34-3 
34-7 
35.2 
35.8 
36.6 
37-4 
38.3 9 
39.2 


1.004 0.068 


oh fm Pe ee 


46.86 6 
46.92 
47.02 *° 





0.00 
1.0 


0.00 
+0.I 
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FOR THE UPPER TRANSIT AT WASHINGTON. 

























) Sagittarii. 











Corone Australis. 1 Lyre. W Sagittarii. 
Mag. 4.1 . . 3. . 4. 
ean Solar ag. 4 Mag. 5.1 Mag. 3.0 Mag. 4.9 
Date. 7— —_ - 
Right Declina- Right Declina- Right Declina- 
Ascension. tion S. Ascension. tion N. Ascension. tion S. Ascension. tion S. 
h m . h m . ho om 7 h m ° 









19 3 |-38 2] 19 4 [+3557] 19 4 |-2r 9] 19 10 |—25 24 
19.02 23.5 
19.16 °4| 23.1 
19.33 */| 22.7 
19.54 7° | 22.3 
19.78 7 21.9 


$s 
25.7 14.76 52.7 41.83 43.0 
40.68 | 24.6 14.85 9] 49.7 3° 41.97 3 42.9 
40.89 7* | 23.5 ** h14.97 *7 | 46.8 799 42.15 | 42.8 
25 It 18 27 21 
41.14 2 | 22.4 10 15-15 | 44-10 42.36 va | 42:7 
21.4 1°] 15.36 7 41.6 : 42.60 74| 42.6 
41.73 20.4 15.61 39.4 42.86 42.4 
8 t 
42.06 6 19-5 15-89 0 7 at 
42.42 18. 16.19 3° | 36.5 77 | 43.45 41.7 
42.79 eh 17.8 °| 16.51 37 | 35.8 7 43-76 a Al.2 
43.17 38 17.1 16.84 \ 35.7 _ 1 44.08 37 | 40.6 


Oo = et et 


20.05 21.5 
20.34 79| 21.0 
20.65 3° | 20.4 
20.98 i. 19.8 
21.31 19.2 
3 33 9 


aAnm~ COO O 
RAN & Ww 
ae OW eh Ns AON VUIUARAwMmW HAA HL A 


lpr. 10.7 | 43.55 16.5 17.18 36.2 44.41 40.0 | 21.64 18.5 
20.7 | 43.93 3 16.0 5} 17.52 34] 37.3 6 44.74 33 39-3 3 21.98 34} 17.8 
30.7 | 44.31 15.6 4] 17.84 37 | 38.9 °° | 45.06 37 | 38.5 7 | 22.32 34] 17.0 

2 I 20 2 8 

fav 10.7 ] 44.68 37 | 15.4 : 18.15 ° 40.9 °° | 45.38 %° 37.7. | 22.65 38 16.4 

20.6 } 45.03 15.3 1 | 18.44 iy 43.3 ” 45.68 - 37.0 7 22.96 0 15.7 
. . ; 8. 6. . . . . 

wne22 8] 95 9| 184 «| 1272 on] 482) 15956 | 363 6 [2925 0 | 182 
19.6 | 45.91 * 16.1 3} 19.11 ° 52.0 3° 46.44 - 35.2 > | 23.76 _ 14.5 
29.5 | 46.12 7°} 16.6 34 19.25 “*] 55.1 3" | 46.62 34.8 4] 23.95 79] 14.3 

‘ul 6.28 1]; 7119.34 ?| 58.2 37 | 46.77 7 3 }oga1 7°] 14.2 

Y 9.5] 46.28 1117.3 7] 19.34 9 | 58.2 3°] 46.77 "S| 34.5 3 | 2arr to] 14. 
19.5 | 46.39 6 18.1 19.38 ' 61.2 8 46.86 6 | 34:3 , 24.21 ¢| 14.3 | 

' 29-4 46.45 5 | 19:0 . 19.37 64-0 6 46.92 5 | 34:2 | 24.27 7 | 14.5 2 

ug. 8.4146.45 °| 20.0 1 19.32 , 46.92 34.3 * | 24.2 14.7 
18.4 | 46.40 2 20.9 : 19.21 +5 68.9 3 46.88 3 34-4 ° 24.24 3 15.0 © 
28.4 | 46.30 15 21.7 3 19.06 3 | 72-9 16 46.80 2 34.6 ; 15-4 | 

sept. 7.31 46.15 22.5 18.88 72.5 46.68 34.8 15.8 

17 6 21 12 14 2 
17.31 45.98 no | 23" 5 18.67 23 73-7 3 46.54 1 35-0 | IS 
27-3145-78 | 23-6 21 18.44 a4 | 745 46.37 17 | 351 ; 

Jet. 7.31 45.57 30 23.8 18.20 | 74.8 40.20 17 35-3 | 3 
17.2 ‘837 19 3 2417-97 4,| 74-7 <4 ° 16 | 354 g ° 

_ 27.2445.18 | 23.6 17.74 | 74.2 145.87 | 35.4 

Nov. 6.2] 45.01 77 | 23.2 4117.54 7°| 73.2 7°] 45.73 74 | 35.5 


44.88 *3 | 22.6 . 17.36 - 71.7 5 45-63 “2 | 35-4 
21.8 °}17.22 "4 | 69.8 *9 1 45.57 35.3 

10 9 22 3 
44.77 ~| 20.8 117.13 5 67.6 25 | 45°54 2 | 35-3 


2 Io 

-I- | 44.79 19.8 17.08 65.1 45.56 35.2 
, 18.7 117.09 "| 62.4 771 45.63 7, 35.1 * 

"3117.6 }17.14 5] 59.5 9145.74" | 35-07 

1.270 -0.782 1.235 +0.726 1.072 ~-0.387 

4¥".39r 17/7.11 16°.137 58''.48 42°.575 34''.72 
+0.02 +0.01 -0.02 -0.0I +0.01 +0.01 
+0.1 —-1.0 +0.I -1.0 +0.1 -1.90 
(Eph 15] 


~ OO mt me 





19°.748 15’'.01 


+0.01 +0.01 


dy 6, Du 6 +0.I —-1I.0 


Mean So 
Date. 


1.0 
11.0 
21.0 
30.9 

9.9 


19.9 

1.9 
11.8 
21.8 
31.8 


Jan. 


Feb. 


Apr. 10.7 


20.7 
30.7 
May 10.7 
20.6 


30.6 
June 9.6 
19.6 
29.5 
July 9.5 


19.5 
29.4 
Aug. 8.4 
18.4 
28.4 


Sept. 7.3 
17-3 
27-3 

7°3 
17.2 


Oct. 


27.2 

‘ Nov. 6.2 
16.1 
26.1 
Dec. 6.1 


16.1 
26.0 
36.0 


Sec 6, Tan 8 
Mean Place 


D’ya, Dea 
Dy 6, Do 6 


i. 





APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


6 Draconis. 
Mag. 3.2 


Right 
Ascension 


2.614 
32°.370 
-—0.06 

+0.1 


Declina- 
tion N. 


47.1 34 
+2.415 
43°°.19 


~0.05 
~-1I 0 


d Sagittarii. — 
Mag. 5.0 


Right 
Ascension. 


h m 
19 12 
8 


39.01 
39-13 
39.30 77 


39.50 
39.73 °° 


5 
39.98 
40.26 78 
40.55 9 
40.86 3 
I.I 
41.17% 


41.50 

41.82 3? 
42.15 33 
42.46 0 
42.76 8 


43.04 


43.30 7° 


51 43.52 7? 


I 
43-71 

15 
43.86 L 


43-97 
44.02 ® 
44.03 

44.00 ¢ 
43-93 7 


43.82 

43.68 74 
43.52 7 
43-35 7 
43.18 16 


43.02 
42.89 *3 
42.78 ™ 
42.71 
42.68 ; 


42.69 6 
42.75 
42.85 °° 
1.058 
39°-736 
+0.01 
+0.1 


Declina- 
tion S. 





—19 6 
26.6 
26.6 ° 
26.6 ° 
26.6 ° 
26.5 ° 


T 
26.4 
26.1 3 
25.7 4 
25.2 5 
24.6 6 
23-9 
23.1 
22.3 


20.6 


19.7 


band Nw 
ve] = 
o) > 
Ann ©Oo @©o © oO ~! 


18.3 
17.7 

4 
17. 
7°3 3 


17.4 
17.6 


17.7 
17-7 ' 
17.8 

17.8 . 
17-9 5 
17-9 

17.9 ° 
17.9 ° 
—0.346 
18’".35 


Oo 


+0.01 
-1.0 


[Eph 1s) 


6 Lyre. 
Mag. 4.5 


Right 
Ascension. 


Declina- 
tion N. 


+37 58 


49.5 

46.6 79 
43.6 3° 
8 28 
26 








72.1 


71.6 
70.7 9 
69.3 1 
67.5 
65-3 4. 
62.8 
60.1 77 
57-2 °9 
+0.781 
54°°.54 
-0.02 


35-4 1 
33.8 
32.1 ' 
30.3 


51.71 
51-74 
51.82 


00 We 





1.020 40.209 
49".604 287.76 
--0.01 0.00 
+0.1 0.9 
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FOR THE UPPER TRANSIT AT WASHINGTON. 





h m e é 
19 27 |+27 46 
8 oe 


19.67 65.9 

19.49 7° | 65.2 7 
19.33 791 64.1 2 
19.21 am 62.5 * 
19.12 5 60.7 a 
19.07 58.6 

19.07 °| 56.3 73 
19.11 4] 53.8 75 


1.130  +0.527 
17°.588 49°’.51 
—0.08 —0.07 . —-0.01 0.01 
Ds 6, Ded , . +0.1 -0.9 . +0.1 -0.9 
(Eph xs} 
































446 APPARENT PLACES OF STARS, 1915. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
t Cygni. ft Aquilse. h Sagittarii. « Aguile. 
Mean Solar Mag. 3.9 Mag. 4.6 Mag. 4.7 Mag. 5.0 
te. ~~ 
° Right | Dectina- | Right | Dectinae- | Right | Dectine- | Right | Decine 
Ascension. | tion N. [| Ascension. | tion N. [| Ascension. tion S. Ascension. tua S 
h m >! h m ad h m . h m . 4 
19 27 |+51 32] 19 29 |+ Z71II} 19 31 |—25 4] 19 32 |- 714 
8 oe s za s ov 8 ” 
Jan. 1.0] 31.72 50.8 55-42 45.8 31.45 28.4 418.46 69.2 
11.0] 31.74 7 | 47.6 37 | 55.51 2 44.2 1°] 31.56 - 28.0 4 | 18.56 x 69.9 | 
21.0] 31.83 2 44.3 38 55.64 8 42.7 5 31.71 3 27.6 41 18.69 3 70.6 
31.0] 31.98 °° | 41.1 0 55.80 19 | 41:3 "5 31.90 9 27.1 ° 18.86 7 71.2 | 
Feb. 9.9] 32.18 6 38.2 0 55-99 | | 40.0 ~ | 32.12 2 26.6 3 19.06 52 | 2h? 
19.9 | 32.44 35-5 56.20 38.9 32.37 26.0 19.28 72.1 
Mar. 1.9] 32.75 > | 33.3 - 56.44 24| 38.1 3) 32.64 27 | 25.4 Of 19.52 74] 72.3 7 
11.8 | 33.09 34 | 31.7 “9 | 56.70 * 37.6 5132.94 3°] 24.7 7} 19.79 a 72.2 } 
21.8 | 33.46 10 30.6 ‘ 56.98 3 37.5 ; 33-25 2 24.0 ; 20.07 © | 71-9 
31.8 | 33.86 30.1 ° 57.26 30 37:7, | 33-57 34 23.1 9 20.37 30 71-4 | 
Apr. 10.8 57-56 38.3 33-91 22.2 20.67 70.6 
20.7 57-86 3° | 39.3 7°] 34.25 34} 21.4 8 | 20.98 37 | 69.7 | 
30.7 58.17 3% | 40.6 73 | 34.59 34| 20.5 9 | 21.29 3° | 68.67! 
May 10.7 58.46 3 42.1 i 34.92 x2 19.6 21.59 a 67.31) 
20.7 58.75 27 43.9 r9 35.24 31 18.8 7 21.88 98 | 65.9 ? 
30.6 59.02 45.8 35-55 18.1 22.16 64.5 
June 9.6 59.26 24| 47.8 2°] 35.83 79] 17.5 ©} 22.41 75 | 63.1 4 
19.6 59.47 "3 49.8 7°] 36.08 75 | 17.1 4 | 22.64 73 | 61.7 4 
29.5 59.65 14 51.8 * 36.30 7 16.8 ; 22.84 “ 60.4 
> 
July 9.5 59-79 | 53-8 |, | 36-47 13 16.6 | | 22.99 | 59.2 | 
19.5 59.89 6 55-6 36.60 8 16.6 23.10 58.2 
29.5 59.95 °| 57.3 17] 36.68 || 16.7 | 23.17 7| 57-3 | 
Aug. 8.4 59:96 *| 58.9 7°14 36.71 3] 17.03] 23.20 3] 56.5 
18.4 59.93 3| 60.2 8 36.69 ‘ 17-3 ¢ 23.18 ‘ 55-9 
« 28.4 59.86 61.3 3 36.63 | 177 4 23.12 || 55-4 
pt. 7.4 59-75 62.1 36.52 18.1 23.02 55-1 
17.3 59.62 73 | 62.8 7] 36.39 73] 18.5 4 | 22.89 ‘3 | 54.9 ° 
27.3 59-47 3 63.2 4] 36.23 | 18.9 4 | 22.75 41 54.9 $ 
Oct. 7.3 59.31 7 63.3 , 36.06 iH 19.2 3 22.59 " 54.9 
17.2 59:14 63.3 3 35.88 17 19.4 | | 22-43 15 55-1 
27.2 58.98 63.0 35-71 19.5 22.28 55-3 
Nov. 6.2 58.84 74 | 62.4 9135.56 15| 19.5 ° | 22.14 74] 55.7 4 
16.2 58.72 77 | 61.7 7135.44 - 19.5 ° | 22.03 "| 56.1 4 
26.1 58.63 ° 60.7 . 35.36 °| 19.3 7] 21.94 9} 56.6 > 
Dec. 6.1 58.57 | 59-5 1.1 35-31 2] 19.0 ; 21.90 *) 57.1 
16.1 58.56 58.2 35.30 18.7 21.89 57-7 
26.1 58.58 ‘ 56.8 6 35.34 *| 18.4 3 | 21.92 4 58.4 ; 
36.0 58.64 °| 55.2 7°91 35.43 9] 18.04] 22.00 ”| 59.2 
Sec 6, Tan 6 +1.259 1.008  +0.126 1.104 —0.468 1.008  -0.177 
Mean Place 53°°.71 §6°.251 52°'.05 32°.153 197.74 19°.180 617’.86 
D’ya, Dwoa 0.03 —0.03 0.00 0.00 +0.01 +0.01 0.00 0.00 
Dy 6, De 6 +0.1 -0.9 +0.2 -0.9 +0.2 -0.9 +0.2 ~0.9 
[Eph 15) 








APPARENT PLACES OF STARS, 1915. 447 
FOR 
THE UPPER TRANSIT AT WASHINGTON. 
4 Cygni 54 
° Sagittarii 
Mag. 4.6 M B Sagitte. 15 Cygni. 
Dae 88: 5-4 Mag. 4.4 Mago 
Right Declina- Righ ti _ - 
Ascension. | tion N. Ascension. "ton Ss. Aswetion. rfid aan ! Declina- 
h e 
19 34 +50 I 19 35 ~ 16 29 to m . 7 hm or 
an. 1.0] 7.75 : . " : 37 [+17 16) 19 41 V+37 8 
7 . 23-2 0.60 5 ” 
11.0] 7.77 ?| 20.03 O70 10 ee 1] 12-91, | 37-2 11.30 | 51.9 
21.0 7.85 8 16.8 32 50 8 14 oa I 12.98 _ 35.1 a1 11.34 4 49.1 28 
31.0] 7.99 | 13.6 3?| 31.02 28.8 7 | 13.09 11 | 33-1 7111-43? | 46.2 2 
eb. 9.9 82879] 107 29] o122 288 °|13.23 | 31.2 91 11.56 | 43.4 2 
. J 10.7 79} 51.22 7°| 28.8 °F 13 | 98°? way Tt? 5, | 43-4 
19 9 8.43 8 27 23 2 3-41 ar 29.4 6 11.73 7 40.8 26 
. . oO 21 
far. 1.9) 872 79| 5.8 ?| 31.7075 28-0 | 13-82 25 | 27°8 1a | 1-94 16 | 38-5 : 
11.8] 9.05 33] 4.127] 51.98 78 28.4 4 | 13:85 73 | 26.6 "2 | 12.19 25 | 36.6 9 
21.8 9.41 36 3.0 II -o 29 25.0 6 14.11 8 25.8 12.47 28 35.2 14 
1.8 38 52.27 27-4 14.39 7 | 25.4 4 3 “10 
3 9:79 40 2.5 5 52.57 3° 26.7 7 14 68 29 5-4 ° 12.78 32 34.2 
Apr. 10.8 10.19 2.7 , 2.8 3? 9 3° 29:4 5 F3-TO 34 33-9 ; 
20.7 | 10.59 40 3.4 7 5 32 25.8 9 14.98 25-9 13.44 34.1 
30.7 10.99 40 4.8 14 2 I 32 24.9 10 15.28 . 26.9 bie) 13.79 35 34.9 g 
May 10.7 11.37 38 6.7 19 oo 35 32 23-9 12 15.59 a 28.2 13 14.13 34 36.2 13 
20.7 | 11.72 35] 9.0 %8 34.16 3 oe rt re 30 | 20°9 20) 14:48 32 38.0 7° 
32 28 : 29 ° 10.1 31.9 14 78 32 23 
30.6 12. II 27 ° 40.3 
june 9.6 Of 28 11.8 1 | 54-45 20.6 16.45 J ~ 9 ° 
9.6 | 12.32 14.9 37 | 54.72 27 6 10 as | 4 15.07 || 42.9 
19.6 | 12.55 73 | 18.2 33 | 54.96 24 a+ 16.70 75 | 36.4 73 | 15.33 7°| 45.8 79 
29.5 | 12.73 7° 21.6 34 54.96 a1 18.7 16.91 3 38.9 75 }.15.56 73 13.8 3° 
July 9.5 | 12.84 7% | 25.1 3 55:17 6 | 17-9 117-09 7 | 4t.4 290 15.74 | 03? 
5-1 9° | 55-33 | | 17-2 : 17.23 ™| 43.9 25] 15.87 3 57-0 2 
19. 10 5: , 
2 12.90 1 28.5 4 55-45 16.7 17.33 6.2 73 8 3t 
9.5 | 12.89 31.99 8 4 15-95 8 
A ‘9 55-53 16.3 4149.28 5 22 59-3 | 
ug. 8.4 12.82 7 35.0 31 4 3 7°3 I 48.4 15.99 4 61 4 3! 
18.4112.70 ? 29 55:57, 16.0 17.39 50.57? ]15.97 7/6 473 
28.41 12.42 | 405 °| sey Slaeg 1137.36 3152.3 [13.90 7| 66.8 
23 40.5 22 55-49 15.9 ° 17.28 8 53 8 15 g 12 "| 23 
Sept. 7.4112.29 42 i rj 313 15.7 15 69.1 
17.3 26 -7 18 §5-40 16.0 17.17 55.1 6 20 
12.03 44.5 55.28 '? I I ’ 15.03 71.1 
27.3 11.74 79 g 13 5 15 16.1 17.03 4156.1 *°9 15.44 °9 16 
oct. 22 hs 32 [45:8 |g | 55°23 36 16.3 7} 16.8677 | 56.8 7 re a2 2a | 727 
17.2 40-7 4 54-97 16.5 16.69 17 57.2 4 23 73- 8 
11.10" | 47:1 54.80 “7 | 16.7 7} 16.51 18 of 12 2 74.6 
27.2|10.79.| 46.9 _ ° 2| TOS 5, | 57-2 4/7475 351749 > 
Nov. 6.2 3 49.9 7 54.64 16.9 16.34 57.0 3 2 
16.2 tone 27 46.2 2 54-50 " 17.1 21 16.18 % 56.4 6 130 22 74-7 6 
“* 7 TO. 45.0 ©? | 54.38 *2| 17.3 7 14] 50 74.1 
26. 23 7-3 16.0. 4? I 
Dee. 6.1 o 30 19 | 43-3 ne | 54:30 [17-4 15.93 " 42 3 13.04 7 es 3 
6 ee 73 41.2 a5 54-25 17.6 . 15.86 7] 52.8 *4 13 82 12 69.6 19 
I . 4 " ; 
26.1 9.67 9 38.7 20 | 54:24 17.7 15.82 1 7 9 23 
6.1) 9.58 2] 35-8 3/5428 5) 17-9 11 15:83 SUT gf 1373 | 67-3 
_ 39.0 9.56 32.7 3! 54.36 8 18 I 9:93 4 49.2 13.69 4 64.8 25 
.O 15.87 47.2 791 13. I 28 
sec 6, Tan 6 1.556  +1.193 3-70 62.0 
Yi . ° 1.043 0.2 ; — 
Mean Place 9°.746  25°°.54 51°.289 we 13° Be aon 1.255 +0.758 
Vee,Dea | 003-003 | voor 85542723 | ratz0s 54778 
Dy5, De 5 +0.2 ~0.9 tee ‘oor -0.01 -0.01 -0.02 -0.02 
9 +0.2 —0.9 +0.2 -0.9 


[Eph 15] 








(Eph rs) 











448 APPARENT PLACES OF STARS, 1915. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
J Sagittaril. y Aquile. O Cygni. OS Sagitte. 
Mean Solar Mag. 5.1 Mag. 2.8 Mag. 3.0 Mag. 38 
Date. 
. Right | Dectina- | Right | Dectine- | Right | Dection | Right | Dec 
Ascension. tion S. ion. tion N. i tion N. Ascension. , tion N 
hm e ’ h m e , h m e ’ h m ° 
19 41 |—1957] 19 42 |+1024] 19 42 [+4454] 19 43 [+18 
s ” ” 8 ow 8 ” 
Jan. 1.0] 23.62 66.9 12.27 13.8 17.43 79.8 134-91 21.5 
11.0} 23.72 7° | 66.8 ']12.34 7] 12.1 77] 17.45 7] 76.7371 34-97 _~ | 19.4 
21.01 23.85 33 | 66.7 7412.45 | 10.4 77]17.52 7] 73.6 3°] 35.07 °° | 17-4 
31.0 | 24.02 7 66.5 3 12.59 3 8.8 7 17.65 a 70.6 3 35-21 15.4 
Feb. 9.9 | 24.23 ; 66.2 ’ 12.77 5 | 7-44, 17.83 43 67.8 6 35-38 a, | 135 
19.9 | 24.46 65.8 12.97 6.2 18.06 65.2 35-59 11.9 
Mar. 1.9] 24.71 3 65.4 5 3.20 5.2 1°] 18.32 2°| 63.1 72] 35.82 73 | 107 
11.9 | 24.99 7° | 64.8 °[13.45 75] 4.6 °| 18.62 3°| 61.4 77} 36.07 79] 98 
21.8 | 25.28 x 64.1 Hi 13.72 07 | 4.4 2118.95 33 60.3 7" 36.34 27 9.4 
8 . 63. . 6 ? 31 3 .g * . 
, 31.8 | 25.59 7, | 63-3 5] 14-01 4-6 6] 19-312. | 59-9 {| 36-63 0] 94 
pr. 10.8 | 25.91 62.4 14.31 5.2 19.67 60.0 | 36.93 9.9 
20.7 | 26.23 37 | 61.4 7°] 14.61 3°] 6.1 9] 20.05 3° | 60.7 7137.24 3% | 10.8 
30.7 | 26.56 33 | 60.4 7°] 14.91 2°] 7.4 3 | 20.42 37 | 62.0 73] 37.55 3° | 12.1 
May 10.7 | 26.89 i 59.4 . 15.21 5 9.0 - 20.78 4 63.8 37.85 20 13.8 
20.7 | 27.20 30 58.4 10 | 15°5° og 10.8 a0} 22°22 3 66.1 27 38.14 78 15.8 
30.6 | 27.50 57:4 15.78 12.8 21.43 68.8 38.42 18.0 
June 9.6] 27.78 78 | 56.5 9] 16.03 75| 15.0 27 | 21.71 79] 71.8 3°] 38.67 75 | 204) 
19.6 | 28.03 75| 55.8 7] 16.25 77 | 17.2 77 | 21.94 73 | 75.037 | 38.89 77 | 22.9 
29.6 | 28.25 77| 55.1 7116.44 79| 19.4 77 | 22.13 '9| 78.3 33] 39.08 9 | 25.4 
July 9.5 | 28.42 *7 | 54.6 ° 16.59 ° 21.5 . 22.26 " 81.7 341 39.22 “* 27.9 
19.5 | 28.55 54.3 16.69 23.6 22.33 85.0 139-33 30.4 
29.5 | 28.64 9| 54.1 7116.76 7125.5 79} 22.35 7] 88.3 331 39.39 °! 32.7 
Aug. 8.4] 28.68 *| 54.0 *][16.78 7 | 27.2 7722.31 4] 91.457139.40 * | 348 
18.41 28.67 7 | 54.1 : 16.76 7| 28.7 'S]22.22 9| 94.2 7°71 39.37 3] 36.6 
28.4] 28.62 5] 54.2 | 16.69 2 30.0 83 22.08 mn 96.7 °° 39.30 7} 38.3 
Sept. 7.4128.53  |54.4 [16.59 | 31.1 21.89 98.9 _139.19 39.6 
17.3 | 28.40 8 54-7 3] 16.46 3 | 31.9 °] 21.66 23 |100.7 79] 39.05 74 | $0.7 
27.3 | 28.25 7? | 55.0 37 16.31 . 32.4 5421.41 75 |102.0 73] 38.89 7°] 41.5 
Oct. 7.3 28.09 "| 55.3 3 16.15 7 32.7 3121.14 27 lroz.q 94 38.71 73 | 41.9 
17.3 | 27.92 . 55-5 2115-98 y 32.7 3 20.86 4 103.3 1 38.53 i 42.0 
27.2 | 27.76 55-7 15.81 32.4 20.5 103.2 8. 1.8 
Nov. 6.2 | 27.61 | 55.9 7115.66 75| 31.9 5 20.3, 26 102-6 3g co 16 a2 
12 I 12 8 3 30-19 4 
16.2 | 27.49 °~ | 56.0 *415.54 °7 | 31.1 | 20.09 74 |ro1.5 774 38.05 74] 40.3 
26.1] 27.40 9] 56.0 o 15-44 °° | 30.1 | 19-89 2° | 99-9 701 37.04 "3 39.1, 
Dec. 6.1] 27.35 5] 56.0 © | 15:37 7! 28.9 wa | 19:72 a 97-9 4 37-86 || 37-6 
27.33 |56.0 415.34 | 27.5 19.61 95:5 | 37-82 36.0: 
27.36 3155-9 [115.35 1 | 25.9 7119.54 7| 92.877] 37.82 °| 34.1 
27.44 ~|55.9 “15.40 >| 24.3 119.53 7] 89.9 79] 37.85 31 32.0 
Sec 6, Tan 6 1.064 0.363 1.017. +0.184 1.412 +0 
. . .997 1.053 +0.33! 
aa Place 24°.292 58’’.56 13°.113 19’”.19 19°.145 8177.83 35°-865 267.4 
ya, Daa . . 0.00 -0.01 —0.02 -0.0 
; . £03 0.01 -o.0! 
Ds 5, De 5 +0.2 ~O-9 +0.2 0.9 +0.2 -0.9 +0.2 0.9 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


€ Draconis. 
Mag. 4.0 





Right Declina- Right Declina- 
Ascension. tion N. Ascension. tion N. 





e ‘ 


h m 
19 48 j+ 047] I9 48 |+70 2 


”” oe 


e U 


§ 
7.86 


17-3 
27.2 
Nov. 6.2 










16.2 11.33 21.8 6 . 
26.1 11.23 7° | 24.1 24.99 °° | 86.4 '4 
Dec. 6.1 11.17 °| 20.3 | 24.50 49 | 84.4 *° 
42 24 
16.1 II.15 19.3 
26.1 11.16 *| 18.277 


36.0 
















sec 6, Tan 8 I.OIr +0.152 1.000 +0.014 

Mean Place 38*.170 3477.84 8°.606 12’’.13 

D’, a, Dua 0.00 0.00 0.00 0.00 -0.07 —0.08 +0.02 

Dé, Dod +0.2 -0.9 +0.2 -0.9 +0.2 -0.9 +0.2 
33281°—1915——29 [Eph 15) 





449 





wm OO OO 


5-9 | 23-67 _ | 65.5 
7-94 | 48 - 23.54 3 | 62.3 x4 23.25 °' | 41.875 
8.05 ts 3.6 10 | 23°53 ay 58.9 34 
8.20 ; 2.6 23.64 a2 | 95°59 eo 
8.37 a 1.7 ° | 23.87 - 52.3 “0 
8.57 1.0 24.20 49.3 
8.80 3 0.5 ® 24.64 * 46.7 °° 
9.05 ° 0.3 7] 25.16 5? | 44.6 ns 
9.32 4 O-4 ; 25-75 os 43-1 
9. O. 26.39 °-* | 42.2 
3° 7 67 
9.90 1.5 27.06 41.9 
30 9 68 
eso) 24.5 27t6 | 25 
10.81 3° 215] 29.05 % 9 7° 
ag 28 3 17 29: “3 47 26 
11.3 5,130.16 | 49.7 
11.64 7°| 10.3 | 30.60 4 | 52.7 3° 
11.87 73 | 12.1 3] 30.95 35 | 56.0 33 
° *4 | 59.5 39 


Oo GOiunw Oo 


nhs 0 0 


NON Nn WY 


23°.926 33°’.21 


+0.03 
a 
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FOR THE UPPER TRANSIT AT WASHINGTON. 







€ Pavonis. 
Mag. 4.1 


Right Declina- 
Ascension. 


1.006 +0.108 
8°.281 37°°.35 

0.00 0.00 
+0.2 0.9 


(Eph 15] 





y Sagitte. 
Mag. 3.7 


62.04 

62.11 7 
62.14 3 
62.11 3 
62.05 0 


61.95 

61.81 74 
61.66 * 
61.48 - 
61.30 17 
61.13 

60.96 *7 
60.82 ™4 
60.70 *? 
60.61 : 


60.56 : 
60.55 ; 
60.57 


1.059 
58°. 596 
0.0% 
+0.2 


54:7 3 
53-9 | 
52. 14 
51.3 6 
49.7 


47.8 °° 
45.8 7° 


2 


+0.349 
3877.11 


0.01 
0.9 


APPARENT PLACES OF STARS, 1915. 





C Sagittérii. 
Mag. 4.6 


t 
| 


Right . Decine 
Ascension. toa S 
Se 


h om ° 


19 357 


s 
25-37 
25.46 
25.58 
25-75 

20 
25-95 23 
26.18 25 
26.43 
26.71 78 
27.02 a2 
27. 

7-34 33 
27.67 


9 
12 
7 


28.02 35 | 48.4" 
28.37 35 | 47.4 | 


28.71 34 
29.0 
9 333 


29.38 
29.69 3" 





29.96 *7 | 


30.20 74 
30.41 77 
I 


5 
30.56 


30.67 ** | 43.5 


30.72 
30.73 
30.69 3 


30.60 
30.48 7? 
30.33 *5 
30.16 i 
29.99 *) 
29.81 
29.65 *° 
29.51 *4 
29.41 7 
20. 
9-34 3 
29.31 
29.32 ° 
29.38 6 


1.132 


i 27 3 


58.5 
57-9 
§7.2 | 
50-4 


55-6 | 
54-7 


| 








§2.8 : 
517. 
50.6 ; 


49.5 


46.4 
45.5 


44-7 | 
44.1 

43.6 
43-3 
43.2 


43-3 





i 


43.9 | 
44-4 
44.9 


45-5 
46.1 
46.7 
47-2 — 
47-5 


47.8 
47.9 
47.8 
47:7 
47-4 
46.9 
46.4 
45.8 


-0.531 


26".021 49°".34 


+0.01 
+0.2 


+0.02 
-6.9 


APPARENT PLACES OF STARS, 1915. 451 


FOR THE UPPER TRANSIT AT WASHINGTON. 







60.23 || 77-4, [47:93 | 99-1 


17.4 62.78 73 28.5 7 60.03 2°| 79.5 7% |47.11 °|101.7 7° 
27.3 | 62.64 “ 29.0 5 59-79 * 81.2 7 146.19 9 103.9 ** 
7.3 62.49 - 29.3 3 59:53 +9 | 82.4 - 45-20 °° 105.6 a 
17.3 | 62.33 6 29.3 | 59:25 03 83.2 3 44.15 3 106.8 7 


58.97 | 83.5 _ 43.07 __ |107.5 

58.70 77 | 83.2 3142.00°% |107.6 7 
2 I 

58.45 7) | 82.5 7140.96 *4\107.2 4 

58.22 9 81.2 : 39.98 97 [106.2 - 

g | 98-03 rg | 79°5 39.08 781047 a 


57.88 77.3 38.30 _ |102.6 
57-77 "1 | 74.8 231 37.67 (3 |tOO-1 28 
57-72 72.0 37-19 97.2 


1.452 +1.053 4.605- +4.405 


ee CO Am 






- 59°.274 27°’.58 §7°.352 59°’.01 46°.465 81’’.33 
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+30 4 
63.3 

61.0 i 
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56.1 a 
53-7 | 
51.6 
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‘Ba 
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47.0 ~* 
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454 APPARENT PLACES OF STARS, 1915. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
6 Cepheli. € Delphini. Groombridge 3241. a Indi. 
Mean Soler Mag. 4.3 Mag. 4.0 Mag. 6.4 Mag. 3.2 
Date. 
™ Right Declina- Right Declina- Right Declina- Right Decias 
Ascension. tion N. | Ascension. tion N. Ascension. tion N. toca S 
h m e U h m e ‘ h m e , 
20 28 |+62 42] 20 29 |+11 Of 20 30 |+72 14 
es eo 8 ee 8 oe 
Jan. 1.1] 6.48 33.2 8.38 45-9 18.09 42.7 
11.0] 6.34 *4| 30.2 39°F 8.41 31 44.4 - 17.82 77 | 39.7 3° 
21.0] 6.29 5| 27.037] 8.47 ©| 42.8 1] 17.66 7°| 36.5 3? 
31.0] 6.32 3 23.7 x 8.57 3 41.3 - 17.64 . 33-2 3 
Feb. 10.0] 6.44 ao | 20°5 a 8.70 5 | 39-9 a 17.76 24.| 29-9 39 
19.9] 6.64 17.4 8.86 38.7 18.00 26.7 
Mar. 1.9] 6.92 78] 14.7 271 9.05 19 | 37.8 9] 18.37 37 | 23.9 78 
11.9] 7.27 35| 12.3 74] 9.27 77 | 37.2 °1 18.86 ° 21.4 79 
21.9] 7.68 6 10.5 i 9.52 3 36.9 ; 19.44 ee 19.4 ta 
31.8] 8.14 50 9.2 9.78 33 | 37°° ; 20.09 7 18.0 3 
Apr. 10.8] 8.64 8.6 10.06 37.5 20.80 17.2 
20.8} 9.173] 8.6 °} 10.36 3°| 38.4 9] 21.55 75] 17.1 7 
30.71 9.70% | 9.3 1] 10.67 3" | 39.6 - 22.31 117.5 4 
May 10.7 | 10.23 3 10.5 - 10.98 x0 41.2 "8 23.05 ‘0 18.6 7 
20.7 | 10.73 y 12.3 14 11.28 30 43.0 20 23.75 6s 20.3 i 
30.7 | 11.20 14.7 11.58 45.0 24.40 22.5 
‘June 9.6] 11.63 43 | 17.5 72] 11.86 79 | 47.2 27 | 24.98 5° | 25.2 77 
19.6 | 11.99 3° | 20.6 37 | 12.12 7° | 49.5 73 | 25.47 * 28.2 3° 
29.6 | 12.28 9 24.0 xs 12.35 9 51.7 i, 25.85 7 31.6 3 
‘Jul 6] 12. , 12. .O “9 | 26.12 I 
July 9.6] 12.50 | | 27-5 2 | 12.54 | * 2 15 oe 
19.5 | 12.64 31.2 12.69 56.2 (26.27 38. 
29.5] 12.70 © | 34.9 371 12.80 - 58.3 77} 26.30 3| 42.5 37 
J Aug. 8.51 12.67 3| 38.5 2°] 12.86 °| 60.2 19] 26.21 9} 46.2 37 
18.4 | 12.56 "9 42.0 12.88 ; 61.9 te 26.00 3 49.7 
| 28.4 | 12.37 96 | 4°? 30 12.86 7 63.4 D 25.68 42 53.0 31 
Sept. 7.4] 12.11 48.2 12.79 64.6 25.26 56.1 41.27 16.8 
17.41 11.78 33 | 50.8 7°] 12.69 7° | 65.6 °° | 24.74 - 58.9 7°] 41.13 " 18.3 
27.3111.41 37 | 53.0 7? | 12.57 7? | 66.3 7 24.14 © | 61.3 241 40.95 *” | 19.6 
Oct. 7.3] 11.00 te 54.7 o 12.42 te 66.8 5 23.49 ea 63.2 te 40.74 7" | 20.7 
17.3 | 10.55 45 56.0 12.27 2 67.0 | 22:79 72 64.7 9 40.50 34 21.5 
27.3) 10.10 56.7 12.11 66.9 22.07 65.6 40.26 21.9 
Nov. 6.2] 9.65 4 | 56.9 7111.96 *5 | 66.6 21.34 73 626 31 40.03 73 | 22.1 
16.2] 9.21 4| 56.5 4] 11.82 "4 | 66.0 3 | 20-62 72") 65.7 3 39.81 - 21.9 
26.2] 8.79 7 55.6 ts 11.70 9 65.2 | 19.94 © | 64.9 - 39.63 rs 21.3 
Dec. 6.1] 8.42 54.1” 11.61 7 64.2 va | 19°32 55 63.5 19 39.48 1 | 204; 
16.1] 8.11 52.1 11.54 63.0 18.77 61.6 39.38 19.2 
26.1} 7.85 7°| 49.6 75} 11.51 3| 61.6 4] 18.32 45 | 59.2 74] 39.34 4 17-7 
36.11 7.67 77 | 46.8 73] 11.52 7| 60.1 "5117.97 35 | 56.5 271 39.35 7 | 16.0' 
Sec 6, Tan 6 2.181 +1.938 1.019 +0.194 3-279 +3.123 1.484  —1.00§ 
Mean Place 9°.493 29°’.13 9°-144 49°’.16 23°.002 37°’.57 35°.501 19°’.98 
D’ya, Dua -0.04 -0.08 0.00 -0.01 ~0.07 0.13 +0.02 +0.04 
Dy 6, De & +0.2 -0.8 +0.2 —0.8 +0.2 -0.8 +0.2 0.8 
| h [Eph rs} 
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FOR THE UPPER TRANSIT AT WASHINGTON. 

















}¢ Aquarii 
Mag. 4.8 
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Right : Declina- 
m e a 
20 48 |-— 917 
an. o.1 77.2 
11.1 77.6 ; 
21.0 77-9 
ob 31.0 3 78.2 3 
eb. 10.0 - 78.3 ° 
lar. a 18 rae ? 
11.9 1 | 077 4 
21.9 24 a7 6 
31.8 26 76.3 8 
. 28 “ry 
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P 20.8 3° ro 14 
30.8 3T | 72.6 74 
fa 32 IS 
y 10.7 7 | Zt 6 
20.7 1 69.5 5 
30.7 . 67.9 
une 9.6 7.20 3° | 66.3 7° 
19.6 . , 48 78 | 64.7 7° 
29.6 | 49.22 74 | 63. , ; 50 37 7.73 75 | 63.2 19 
uly 9.6 *° | 67. 517.95 7) | 61.9 73 
ae | 3 nies ¢, ‘7 18 "7 12 
19.5 . . . . . . 8.13 60.7 
29.5 | 49. ; , , . 8.27 “ 59.7 *. 
lug. 8.5 . ; . . . 8.37 58.9 
18.5149.76 *| 79. , . , 7 3©l giao 5158.3 © 
28.41 49.72 *| 81. . . . 8.42 , 57.9 ; 
sept. 7.4] 49. . . . ; 8.38 57.6 
17.4 1 : 8.31 2 57-5 : 
net. 93 08 3 |S 
17.3 ? 7:94 “4157.9 7 
3 15 4 
27. . 8. 
Nov. be 4 rb TS 23 4 
16.2 4 7.51 | 59.1 4 
4 I 4 
Dee C2 ; 7.40 9 59:5 5 
, 31 0 
2 4 7°3 6 4 
16.1 7.25 60.4 
26.1 5 7.22 3|60.9 > 
4 7.22 °|61.3 4 
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458 APPARENT PLACES OF STARS, 1915. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
$2 Vulpecule. 220 Draconis (Heis) | Y Cygni. 
Mean Solar Mag. 5.2 Mag. 5.6 Mag. 4.0 
ate. ' 
Right Declina- Right Declina- 
Ascension | tion S. | Ascension. | tion N. 
h ™m e a e , h m s 
2c 48 |—58 46 +27 43 20 53 |t40§ 
8 ” ” 8 | " 
Jan. 1.1] 9.75 | 45:2 62.7 - 58.84 ; 25.2 | 
9.74 60.6 ; 58.79 ° 22.6° 
58.3 °9 58.79 | 19.9) 
56.0 73 58-83 *: 17.2 
53-8 *” 58.92 " 14.5) 
| 
51.8 59-05 .: 11.9 
50.1 77 59-23 © 96! 
48.7 ** 59-45 7° 77) 
47-7 59-71 1 6.3 
47.2 5 60.00 3 5.3 
47.2 60.33 ' 49 
47.6 * 60.67 i 5.1 
48.6 7° 61.03 | 5.8 
50.0 74 61.40 37| 7.14 
51.8 a 61.76 * } 8.8 | 
54.0 62.11 11.0 | 
56.5 79 62.45 34 | 13.6 
59.2 77 62.75 3°! 16.57 
62.1 0 63.01 * 19.64 
65.0 29 63.23 : 22.9) 
67.9 63.40 26.2 
70.8 79 63.52 *? 29-51 
73-577 63.59 7 | 32.7) 
76.1 7 63.60 * | 35.8 
78.4 i 63.56 a 38.7 
80.5 63.46 41.3 
82.3 7° 63.33 *3| 43.67 
83.8 75 63.16 77 | 45 6% 
84.9 ** 62.96 7° | 47.1 | 
85.6 7 62.74 - 48.2 
86.0 62.51 48.8 
85.9 62.28 73 | 49.0 
85.5 M 62.06 77 | 48.7 
84.7 61.86 7° | 47.9 ! 
83.5 os 61.67 re 46.7 | 
82.0 61.52 45.1 
80.2 78 61.41 - 43.07 
78.2 7° 61.33 40.6 
+0.526 1.322  +0.864 
Mean Place 61’’.69 60’.218 21°7.60 
0.02 -0.02 “0.04 
Nn. 6, Dod +0.3 0.7 +0.3 -0.7 40.3 “0.7 
[Eph 1s} 
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APPARENT PLACES OF STARS, 1915. 459 
FOR THE UPPER TRANSIT AT WASHINGTON. 
a@ Octantis. y Microscopil. @ Capricorni. * & Cygni. 
Mag. 5.2 Mag. 4.7 Mag. 4.2 Mag. 3.9 

Right | Dectina | Right | Dectina- | Right | Dectina- Declina- 
Ascension. tion S. Ascension. tion S. Ascension. tion S. . 

h m e ’ bh m e ? h m e ’ h m e e 
20 54 |—77 20} 20 56 |—32 35] 21 I |—-1734] 21 I [+4335 

Py or Py ee ry Ld 8 ” 
25.36 72.6 4.45 360.6 9.82 24.5 48.86 22.7 
25.19 7 69.5 a 4.47 s 35.7 2 9.84 = | 244 , 48.79 ; 20.2 : 
25.20 66.2 2 4.53 34.6 © 9.89 2 | 24.2 3 48.77 || 17-5 3 
25:37 34 62.8 a4 4-63 13 | 33°43] 997 ao | 23-9 | 48.79 3 | 147 8 
25-71 30) 59-4 21] 4:76 2 [32.1 | 10.09 7° 123.5 © | 48.87 2 | 11.9 2 
26.21 56.0 4.93 30.7 10.24 23.0 48.99 9.3 
26.85 °4| 52.7 33] s.14 2% | 29.1 OE r0.41 77 | 22.3 71 49.1677 | 6.9 74 
27.62 Heh 49.6 - 5.37 73 | 27.5 - 10.62 7 | 21.4 9} 49.38 i, 4.8 7? 
28.50 rs 46.8 a 5-64 0 25.9 7 10.85 _ 20.4 . 49.64 30| 32 ° 
29.48 106 | 44°3 2 | 5°94 31 24.2 Wa BaD 29 19.2 13 49.94 33 2.1 5 
30.54 42.2 6.25 22.6 11.40 17.9 §0.27 1.6 
31.66 46 40.4 ™ 1 6.59 34 | 21.0 7°] 11.70 3°] 16.5 6 50.63 3°] 1.6 ° 
32.82 - 39.1 6.95 3 19.4 6 12.02 ~ 14.9 | 51.00 37} 2.2 © 
33.99 mn 38.3 | 7-31 7 18.0 - 12.34 3 13-4 ° 51.37 at 3.4 " 
35.1 114 37.9 : 7.6 36 16.7 a 12. 7; II. - 51.75 5.1 ot 
36.30 38.0 8.04 15.5 13.00 10.3 52.12 7.2 
37-38 1°°| 38.6 | 3:39 38 14.6 9] 13.32 _ 8.9 “ 52.46 3 9.7 79 
38.37 89 39.6 8.71 14.0 13.62 ° 7.6 3 52.78 a 12.6 79 
39.26 ve | 4d 9.01 oe 13.6 ‘ 13.89 oy 6.4 5 53.06 23 | 15:7 3 
40.01 (2) 43-0 219.27 2, [13-4 T [1413 20] 5:5 3] 53-29 13] 19.0 8 
40.62 45.2 9-49 13-5 | 14.33 4:7 153-47 _. | 22.4 
41.06 * 47.6 6 9.67 " 13.8 14.49 7°] 4.1 ° 53.60 7 25.8 34 
41.32 "| 50.221 9.79 °¢ [14-4 2] 14. 3-8 3153.67 7 | 29.1 8 
41-39 2/529, 9.85 | 151 3-7 | 53-69 32.3 2 
41.27 | 55:6 22] 9.87 7 | 16.0 ° 3-7 2153-65 4) 35.42 
40.98 58.2 9.83 16.9 3.9 53-56 38.1 
40.51 47) 60.6 #1 9.75 ® | 17.9 7° 4.2 3153.43 13 | 40.5 
39.90 73 62.7 6 9-63 : 18.9 4.6 53.26 at 42.6 ' 
3917 & 64.3 7 | 9-48 : 19-8 ° 5.1 5 53:05 2, | 44-3 3 
38.35 95/655 “| 9.31 77 120.6 © 5-5 4] 52.83 7 | 45.6 "3 
37.47 66.2 9.13 21.2 6.0 52.59 46.4 
36.58 a 66.3 *]| 8.96 77 | 21.6 4 6.5 3152.34 79 | 46.7 3 
33-72 ,°| 65.8 2 8.79 77 | a1.9 3 6.9 4152.11 73 | 46.5 ‘ 
34.92 64.7 +7 8.65 “4 21.9 ; 7.2 ; 51.89 . 45-9 
34-21 1) 63.0 1] 8.53 "3 | 21.6 3 7-4 2 | 51-69 7 | 44-7 
33.62 60.9 8.45 21.2 7.6 
33.18 “ 58.4 9 8.41 4/1206 ° 7.7 
32.90 *°| 55.5 91 8.40 *|19.7 9 7-7 

4.566 4.455 1.187. 0.639 0.317 

27°.658 58’'.34 4°.887 26°'.42 10°.25r 16’’.o1 

+0.09 +0.20 40.01  +0.03 +0.01  +0.02 . . 
+0.3 -0.7 +0.3 -0.7 +0.3 -0.7 +0.3 -0.7 


(Eph 1s] 
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61 Cygni pr. 
Mean Solar Mag. 5.6 


f 
\O 
os i 


45.6 
46.1 
46.5 
46.9 
47-3 
47-7 
48.0 
48.3 
—0.207 4.726 +4.619 
58°".97 13°.487 54°’.83 
+0.01 —0.08 —O.22 
-0.7 +0.3 0.7 
(Eph 1s) 









86.1 
or 13 
84.8 
6.15 5, 82.9 °9 
5.48 °" | 80.6 73 


9 
18.58 53.0 


ww hhh hon BW DN OC 





1.132 0.55! 
Mean Place 15°.080 59°°.99 
D’ya, Dea 7 


Dw 6 +0.3 0.7 +0.3 


+0.01 +0.03 
+0.3 0.7 
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& Equulei. O Cygni. 
Mag. 4.1 Mag. 4.3 





oo 0 


AW OWwmM 
PWwe 
0 
as 
G 
“I 
= 
(o7 


4.33 77 | 2.67% 
5.32 35 | 2.8 ° 


6.40 7.6 

6.74 34 | 10.1 75 
7.05 5 12.8 
7-33 2. | 15.82 
7.57 74 119.03 


7.77 22.2 
7.91 4 | 25.5 33 
8.00 9 | 28.7 3 
8.04 4 | 31.8 37 
8.03 


7:97 | 37-4 
7.86 v4 39.8 “ 
7.72 7 41.8 

7°55 43-4 
7:35 .. 144-72 


7-14 45-5 4 
93 45-9 
.72 
20 6 
6.52 1g | 45°2 


6.34 rs 44.2 - 


6.19 42.7 
6.06 3 40.9 ® 
5.98 38.7 


1.288 +0.811 
4*.592 17’’.08 


4 
XS 
- 
oo 


Oo OA-t WN 


Dya, Dea o. . . . . . -0.01 ~0.04 
Ds $, Duo d , , : ; +0.3 -0.7 
(Eph 15) 
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Mean Solar 
Date. 


Jan. 1.1 
11.1 
21.1 
31.0 


Feb. 10.0 


20.0 

1.9 
11.9 
21.9 
31.9 


10.8 
20.8 
30.8 
May 10.8 


Mar. 


Apr. 





Mean Place 


D’ya, Dea 
Dy 6, Da 8 














Sec 6, Tan 6 
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66.1 
66.7 ° 
67.0 3 
67.0 ° 
66.6 4 
6 7 
5:9 

65.0 ? 
63.8 *? 


1.328  -0.874 


__191:599_10"724 


+0.02 
+0.3 


+0.04 
-0.7 








' +0.3 


+1.899 


30°".51 


33°-153 


-0.10 
~0.7 
[Eph rs) 


0.03 


34-71 
34.57 © 
34-45 © 
34-35 3 
34.27 
34.22 


41 34.20 


1.047 


__ 30%.963 _ 





+0.01 
+0.3 


15 | 37.7 


42.2 
40.6 
39.2 °4 
38.0 


36.9 | 
36.1 
35-4 
35-0 
34.8 
34.8 


35-0 
35-3 
35:7 
36.2 
36.7 


37-2 


6 0 WB ft ~*~) 


38.2 
38.6 


38.9 
39. J 


39.2 
39.2 


-0.310 

49°".76 
+0.02 
0.7 


ee eo | mamaun & Ww 


= 


11.99 a6 
12.25 
12.48 3 
12.68 
12.83 - 
12.94 * 
13.00 
13.02 ” 
12.99 . 
12.93 
12.83 
12.70 
12.56 ts 


12.41 
4 16 
12.25 
12.10 7 
11.96 a 
Il. 
84 I10 


11.74 
11.67 7 


11.62 
1.060 


I 
47-4" 


"3 | 48.4 


49.0 


49-4 
49-4 

49.1 
48.5 
47.6 


46.4 


5 | 43-4 


40.33 


9°.316 257’.06 


-~0.0I 
40.3 


~0.02 
~0.6 


i 


an. 41.1 
11.1 
21.1 
31.0 


eb. 10.0 


20.0 

1.9 
11.9 
21.9 
31-9 


10.8 
20.8 
30.8 
fay 10.8 


lar. 


\pr. 


39.7 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


y Pavonis. 
Mag. 4.3 


Right 
Ascension. 


8 
25.08 10 
24.98 : 
24.97 7 
25.04 ts 
25.19 23 


25.42 

31 
25-73 
26.11 3° 
26.56 so 
27.06 <6 


27.62 
28.22 os 
28.85 

29.50 65 
30.16 656 


30.82 
31.46 64 
32.06 
32.61 3 
33.10 41 


33-51 

33-84 3 
34.06 7” 
34.19 *3 
34.21 3 


34-13 
33-96 *7 
33-70 
33-37% 
2. 

32.99 © 


32.57 

32.14 48 
31.71 43 
31.30 47 
30.94 


0 
30.64 
30.41 73 
30.25 7° 


2.435 
25°.871 


+0.04 
+0.3 


Declina- 
tion S. 





65.8 
63.8 7° 
61.4 74 


—2.220 
66’’.49 


+0.11 
~o.6 


€ Capricorni. 
Mag. 3.9 


Right 
Ascension. 


1.085 
49°.032 
+0.01 

+0.3 


Declina- 
tion S. 


’ 


— 22 46 


ov 


56.8 


° | 56.4 


55-9 
55:3 
54-5 


53.6 
52-5 
51-3 
49.9 
48.4 
46.8 
45.2 
43-5 
41.8 
40.2 


38.6 


37.2 
36.0 
35-0 
34-2 


33-6 
33-3 


.2 
9 33 


33-3 
33.6 


34-1 
34-7 
35-4 
36.1 
36.8 


37-4 
38.0 
38.4 
38.7 
38.9 


38.9 


Oo wOAN bd 


OWRD W > A AnnvwswT CO HNnw mm mw Ww 


38.8 * 


38.6 


2 


~0.420 
48’’.36 


+0.02 


—0.6 
(Eph 1s) 


g& Cygni. 
Mag. 5.3 


Right 
Ascension. 


hm 
21 26 


8 
17.26 
17.16 6 
17.10 
17.09 
17.13 5 


17.22 

17.36 °4 
17.56 7° 
17.80 29 
18.09 32 


18.41 
18.77 
19.15 3 
19.54 0 
19. 

9-93 39 
20.32 
20.70 3° 
21.04 34 
21.35 3° 
21.62 7/ 

21 


21.83 

17 
22.00 
22.10 °° 
22.15 


22.14 ‘ 


22.08 _ 
21.97 
21.81 '° 
21.62 » 
21.40 
4 23 
21.17 
20.92 75 
20.68 Oa 
20.44 
20.22 7? 
20 
20.02 
19.86 * 


19.73 3 


1.444 
18°.716 


-0.02 
+0.3 


tion N. 





e e 


+46 9 


62. 

60.3 74 
57-7 7 
54-9 7 


86.4 5 
85-5 
84.2 
82.4 18 
80.2 7? 


+1.042 

55°’.50 
—0.05 
-—0.6 
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f Aquarii. 
Mag. 3.1 


Right 


Ascension. 


h m 
21 27 


8 
4.73 
4.72 
4.74 
4.79 


9 
4.88 a 


4-99 
3:13 
5:30 
5:50 
5:73 


5-99 
6.27 
6.57 
6.88 
7.20 


7-52 
7-83 
8.12 
8.40 
8.64 


8.85 
9.02 
9-15 
9.24 
9.28 


9.28 
9.24 
9.16 
9.06 
8.94 


8.80 
8.66 
8.53 
8.41 
8.31 


8.23 
8.17 


14 
13 
12 
to 

8 


6 


8.14 3 | 31.0 


+1.005 
5*.123 44°".59 


0.00 


+0.3 


Declina- 
tion S. 





40.2 


33.2 


31.7 
30.4 
29-3 
28.4 
27-7 


27-3 
27.0 
26.9 
26.9 
27.1 


27.4 
27.8 
| 28.3 
28.8 


29.3 


| 29.9 
30.4 


Ann wn & Mm NO HW -& 1 O 


nw 


—0.104 


+0.01_ 
—0.6 
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8 Cephei. 
Mag. 3.3 








Mean Solar Mag. 5.1 
Date. : _ 
Right ‘ Declina- Declina- 
Ascension. . tion N. tion N. 
h m ° , e e 
21 27 |+7010 21 33 +40 I 
3 on 8 on 
Jan. 1.1 | 30.27 85.5 31.31 58.8 
11.1 | 29.91 ° 83.075 31.23 2 | 56.6 7? 
21.1 | 29.65 7 | 80.1 79 31.18 >| 54.2 74] 
31.0 | 29.50 "5 | 77.037 31.18 °| 51.6 7° 
Feb. 10.0] 29.46 4] 73.8 3? 31.21 3| 49.0 7° 
. 10. 46 § ae 21 5 0. 
20.0 | 29.54 70.6 31.30 46.5 
Mar. 2.0] 29.73 9 | 67.5 - 31.43 3 44.2 73 
11.9] 30.04 3" | 64.77? 31.61 : 42.2 “ 
21.9 31.53 2s 40.6 2 
31-9 32. 39-4 
3° 7 
Apr. 10.8 32.38 38.7 ; 
20.8 32.71 33 | 38.6 
wf 30.8 33.06 x6 39.0 | 
ay 10. , 0.0 
” 20.7 33:79 37| 41.4 7 
37 19 
30.7 34.16 | 43-3 
June 9.7 34.51 39 | 45.7 78 
19.7 34.84 33 | 48.3 . 
29.6 35.14 oa 51.2 2 
July 9.6 35-40 1, | 54-47, 
19.6 35.62 57.6 
29.5 35-79 .! | 60.9 33 
Aug. 8.5 ; 35-91 §¢ | 64.2 33 
18.5 17.86 9| 52.8 J 35.97 - | 67.3 x0 
we 28.5 17.91 52.2 3 35.99 4 70.3 °3 
pt. 7.4 35:95 73-1 
4 a 9 25 
17.4 7 as 7 51.7 ° 35.86 75° in 
27-4 T7-Ol 315-7 135-74 16 | 77: 19 
Oct. 7.4 17-71 | 519 3 35.58 3 | 79-7 55 
17.3 17.59 13 52.2 5 35-40 81.2 to 
27.3 17.46 52.5 35.20 82.2 
13 4 6 
Nov. 6.3 17.33 13 52.9 ’ 34-99 | 82.8 : 
16.2 17.20 13 53-4 : 34.78 20 82.9 4 
26.2 17.07 © | 53-9 : 34.58 19 82.5 3 
Dec. 6.2 16.97 3 | 54-4 ; 34-39 1 81.7 3 
16.2 16.89 54.9 34.22 80.4 
26.1 16.83 °| 55.4 5134.08 74 | 78.7 77 
36.1 16.80 3155.9 >} 33.98 7° | 76.7 7° 
Sec 6, Tan & +0.840 


Mean Place 


Dy 6, D. 6 









52°”.30 


(Eph rs] 





h wm 
21 35 i 
8 ” 


22.73 
22.72 
22.73 
22.78 
22.86 


22.97 
23.11 
23-29 || 51-9, 
23-49 23 50.8 
23-72 361 495 


{ 
23.98 | 48.0 
24.27 46.4, 
24-57 3, | 447, 
24.89 33 43.0 
25.22 1.2 
5 33 4 


25-55 __ | 395) 
25.88 » 37-9| 
26.19 3 36.4 
26.49 © 35-4, 
26.75 33-9 


23 
26.98 19 33.0 
27.17 4 324 
ni 10 

7-41 3l. 
| 31.6 


5 
27.46 : 


27-47 
27.44 
27.36 10 32.5 
27.26 a 33.0 
27-14 33-6 


| 34-2 
34:7 
35.2 
35-7 
36.0 


| $52 
§5.2 

; 55.0 
5) 547 
542 


53.6 


a” 52.8 


0 











31.7 
32.0 


27.00 

26.86 “4 
26.72 *4 
26.60 ** 
26.49 ‘9 


26.40 6 
26.34 
26.31 3 


36.3 
"36.4 
36.5 


1.046 -0.3% 
23°.022 48°°.24 





+0 02 
-o 6 


6.00 
+0.3 
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A Octantis. € Pegasi. 11 Cephet. 6 Capricorni. 
Mag. 5.4 Mag. 2.5 Mag. 4.8 Mag. 3.0 
Date. rs re 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion S. Ascension. tion N. Ascension. tion N. Ascension. tion S. 











h m e e h m e ( h m e ‘ h-m e ( 
21 37 |-83 61 21 40 |+ 928] 21 40 |+7054] 21 42 |—1630 


on ta 


8 ” s 8 
an. 1.1 957.49 55-4 0.17 64.9 36.93 83.6 20.81 55-5 
11.1 156.74 75] 52.4 °F o.14 3 | 63.7 77 | 36.53 4°) 81.2 74] 20.79 7155.5 
21.1 156.28 *°| 49.034] 0.14 ° | 62.4 13 | 36.22 37 | 78.5 271 20.80 1] 55.3 
31.0156.13 te 45.4 * 0.17 ; 61.2 - 36.02 7° 75.5 . 20.84 4] 55.1 
eb. 10.0 [56.28 as 41.7 37 0.23 9 60.1 i | 35°94 4 72.3 32 20.91 | | 54-7 
20.0 | 56.72 38.0 0.32 59.0 35.98 69.1 21.01 54.1 
far. 2.0157.45 ’3| 34.3 37] 0.44 5 | 58:2 81 36.15 io 66.0 37] 21.15 " 53-3 
11.9 158.44 9] 30.8 35} 0.60 | 57.7 51 36.43 7°| 63.1 79f 21.31 e 52.3 0 
21.9 159.67 27.4 41 0.78 57-5 : 36.83 * | 60.6 75 21.51 7°] 51.2 
4 
8 


ons hf» & WN 


145 31 49 23 13 
31.9 61-12 24.3 1.00 57.6 37-32 <3 21.74 2s 49.9 


lpr. 10.9 [62.75 21.6 1.25 58.0 37.90 56.9 21.99 48.5 
20.8 164.53 tap 19.3 9 1.§2 ms 58.8 - | 38-55 a 56.0 ; 22.27 ‘0 46.9 7 
0.8 [66.42 17. 1.8 60. 2 6 *h 22. .2 
fay 708 68 39 197 160 TT 2 12 3° | 61 4 14 3007 28g 2 22 84 3? a4 18 
3g 2Pl re 9) oas 37 162727 7 ‘9 33/4, 17 
20.7 70.39 oo 15.1 4 2.44 31 63.1 a 40.69 70 56.7 14 23.22 33 41.7 3 
30.7172.39 | 14.7 | 2.75 _ | 65.1 141.39, | 58.1} 23-55 | 39.9 
‘une 9.7 74-34 8 14.8 "} 3.06 37 | 67.2 er 60.1 23.88 8 38.2 7 
19.7 176.18 15.5 7] 3.36 %° | 60.4 77 | 42.68 62.6 791 24.19 3" | 36.7 75 
169 I 28 4 2 ° I 
29.6 177.87 16.6 77 | 3.64 71.7 73 | 43.22 | 65.5 791 24.49 3° | 35.3 74 
ISI I 25 23 45 32 27 12 
‘uly 9.6179.38 18.2 3.89 74.0 43.67 36 | 68.7 ; 24.76 23 34.1 


19.6 | 80.65 20.2 4.10 76.2 144.03 _| 72.2 (| 24.99 | 33.1 
29.6 181.65 a 22.5 73} 4.28 8 | 78.3 22 b 44.29 2°) 75.8 so 25.18 9 32.4 
lug. 8.5 $82.35 ’ 4.41 '3 | 80.3 6% 25.33 ')| 31.9 
18.5 [82.72 37 27.9 ° 4.50 9 | 82.1 83.43, 25.44 ‘ 31.6 
28.5 [82.76 09 30.8 79} 4.s5 5 | 83.7 7°] 44.39 ig | 87-2 7 25.50 ° | 31-5 


ot 
° 


Oo mt won ~~ 


sept. 7.4 182.47 33.6 4.55 85.0 44.21 90.8 25.52 31.7 
17.4 181.85 °7| 36.3 ~ 4.51 4 | 86.1 7 1 43.93 2° | 94.2 “ 25.49 3| 32.0 
27.4 [80.93 a 38.8 7514.44 7 | 87.0 97.3 7 25.42 ; 32.4 

det. 7.4 79-74, 9} 40.9 4.34 87.6 100.0 77} 25.33 9 | 32.9 


17.3 178.34 "| 42.6 *7] 4.23 ** | 88.0 102.4 0 25.21 - 33.5 


104.3 | 25-07 | 34-1 
1105.7 “4] 24.93 14 | 34.7 
106.5 7} 24.80 8 35.3 
40.19 © 106.7 ; 24.67 3 35-7 
39-58 — |106.3 9 24.56 9 36.1 


157 12 13 
4.10 88.2 42.03 
44.4 3.96 “4 | 88.1 
16.3 173.40 °/°! 44.4 3.82 4 187.8 
26.2 171.747 | 43.7 7] 3.70 87.2 
Dec. 6.2 170.18 75°] 42.5 17] 3.59 1 | 86.5 


rap | 42°5 20 | 3:59 
16.2 [68.78 40.6 3-49 85.6 39.01 105.4 24.47 36.4 
26.1 167.59 “79! 38.3 731 3 7 | 84.6 7°] 38.49 5? [103.8 7°] 24.40 7 | 36.6 
3.37 5 | 83.4 7? 138.04 45 [101.8 7°91 24.37 3} 36.7 


27.3 179.77 
Nov. 6.3 175.10 


Wht ADA AA bs W 


~~ 6& 


36.1 166.65 94] 35.5 7° 


8, Tan 8 8.336 8.275 1.014 +0.167 3.059 +2.891 1.043 0.297 

ran Place 60".495 39°’.62 o°.661 65’7.14 40°.840 71°’.41 21".070 648’’.75 

2, Dea +0.13 +0.45 0.00 -0.01 -0.04 -0.16 0.00 +0.02 

66, De5 +0.3 —o.6 +0.3 -0.6 +0.3 —0.6 +0.3 -0.6 
33281° —191 530 [Eph 15) 


> ii 
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Mean Solar 
Date. 


Jan. 1.1 
11.1 
21.1 
31.0 
10.0 


Feb. 


20.0 
2.0 


11.9 
21.9 


31.9 


10.9 
20.8 
30.8 
Mey 10.8 
20.7 


30.7 
June 9.7 
19.7 
29.6 
July 9.6 


19.6 
29.6 
Aug. 8.5 
18.5 
28.5 


Sept. 7.4 
17.4 
27.4 

7-4 
17.3 


27.3 
Nov. 6.3 
16.3 
26.2 
Dec. 6.2 


16.2 
26.1 
36.1 


Sec 6, Tan 6 
Mean Place 


D’ya, Dua 
Yy 6, De & 


Mar. 


Apr. 


Oct. 
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mr? Cygni. 
Mag. 4.3 


Right 
Ascension. 


h m 


21 43 


3 
37.62 
37-49 ° 
37-40 
37-36 
37-37 


37-43 
12 
37-55 1 


38.57 
38.93 
39-32 
39.72 7 
40.13 at 
40.54 

40.94 *° 
41.31 37 
41.65 0 
41.94 2 


42.19 
42.38 *9 
42.51 *3 
42.58 ; 
2. 

42.59 4 
42.55 

42.45 °° 
42.31 74 
42.13 ® 
41.91 77 


41.67 
41.42 75 
41.16 2° 
40.91 i 
40.67 - 
40.45 
40.26 *9 
40.10 7 
1.§22 
39".110 


0.02 
+0.3 


Declina- 
tion N. 


89.0 
89.9 9 
90.3 4 
go. 1 

89.5 ' 


88.3 
86.7 7 
84.6 77 


2 
6 
2 


+1.147 
57°" .23 

—0.06 

—0.6 


4 Capricorni. 
Mag. 5.2 


Right 
Ascension. 


43.10 
43.06 4 
1.030 
39°-795 
0.00 
+0.3 


9 54-9 


Declina- 
tian S. 


e e 


— 13 56 
75-1 
75.2 
75.2 
75.1 
74.8 


74-3 
73-7 
72.9 
71.9 
70.7 


9:3 
7-7 
66.0 y 
64.3 

62.5 78 


18 
60.7 
58.9 7 
57-2 
55-7 
54-4 


53-2 
52-3 
51.6 
51.2 
51.0 


Ov tb ~ OO 


51.0 


51.1 
51-4 
51.8 
52-3 


52-9 
53-4 
54.0 
54-5 


An & Ww 


55-3 
55-6 
55-8 


-0.248 
69’’.12 
+0.01 
0.5 
{Eph 1s) 


yw &e hon Qu 












































y Gruis. 16 Pegasi 
Mag. 3.2 
Right i 
Ascension. Ss. 
hm h m | ° 
21 48 21 49 |+253 
8 s . 
46.96 66.1 10.91 | 33.8 
46.92 4| 65.1 7°] 10.85 °| 32.0° 
46.91 * | 63.8 3] 10.83 7 | 30.1 
46.94 3 | 62.2 7110.83 °| 281? 
47.01 iM 60.5 y 10.87 5 | 26.2! 
47.12 58.6 10.95 24.4 
47.27 te 56.6 11.06 - 22.7" 
47.46 a2 | 245 og | LE-22 1g] 283, 
47.68 26 52-3 | 11-39 9, | 20:3 
47.94 29 50.17 11.61 ; 19.6 
48.23 | 47.9 | 11.87, | 19-4, 
48.55 A 45.7 12.15 Py 19.6 
4 89 37 43.6 19 12.45 33 20.3 
49.26 ©) | 41.7 | 12.78 21.4 
49.64 0 40.0 te 13.11 a | 23.0 | 
50.03 . | 38-5 113-44 | 24-9 
50.41 s 37.3 7°71 13.77 38 , 27.10 
50.78 36.4 . 14.08 0 29.6 | 
51.13 ° 35-8 3 14.37 96 32.2 | 
51-44 3135-5 2114.63 °° 35.0) 
51.72 35-6 14.85 37.8 
51.95 . 36.0 4115.04 *9 40.6" 
52.14 " 36.7 ; 15.18 *4 43-3, 
52.27 , 37-6 9115.27 ; 46.0 
52.34 | | 38.7 13) 15°37 | 48.4 
52.36 40.0 15.32 50.6 | 
52.32 4] 41.4 a | 15:27 ; 52.6 | 
52.24 a 42.8 4 15.20 | 543, 
$2.12 | 44-2 | 15.09 13 | 55.6, 
51.96 i 45-4 14.96 rs 56.7 
51.79 (46.5 J14.81 | 57-4 
51.61 . 47-4 ° 14.65 ns 37-7 
51-43 40.0 14.50 57-7 
51.26 a 48.3 14.35 * 57:3 
1.10 . 14.21 . 
5 13 40.3 3 4 13 5 
50.97 10 | 48-0 7 nee 10 | 99°94 
‘81 © ~ 9 “7 8 : 


1.265 


47°.133 54°’.84 


+0.01 
+0.3 


-0.775 


+0.04 
—0.5 
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~~ Ah HH Ww A 


I 

I 

. . 3 

25.54 7° | 63.6 : 
. 37.3 25-77 62.8 

57.60 77 | 38.0 71 26.03 * 61.6 7? 

, 39.0 *° | 26.31 7° | 60.2 ™4 

58.19 37 | 40.4 14] 26.61 3°] 58.6 7 

58.51 2 42.0 *” | 26.93 2 56.8 


43-9 | 27.25 | 54.9 
27.56 37 | 52.9 
48.3 73 | 27.87 37 | 50.9 
50.7 74] 28.16 79 | 48.9 
53.1 7-4] 28.42 , | 47-9 *9 


; 55-4 28.66 2 
60.42 79 | 57.7 75 | 28.85 79 Re 7 
60.56 ™4 | 59.8 7" | 29.01 7°| 42.1 74 
60.67 6 61.8 3 29.13 *7 | 40.8 %3 

63.6 *? | 29.20 ; 39.8 





16 8 
65.2 29.22 39.0 
2! 66.5 3} 29.21 7138.4 © 
© | 67.6 - 29.17 *| 38.0 4 
60.58 7 | 68.4 | 29.09 2) 37.9 2 
‘47 1, | 98-9 > 28.99 | 37:9 | 
; 69.2 28.87 38.0 
60.22 *3 | 69.3 7} 28.75 77 | 38.3 3 
60.08 *4| 69.1 7 | 28.62 *3| 38.7 4 
59.95 ‘3 68.6 ° 28.50 - 39.2 ° 
_ 68.0 9 28.39 39.8 7 
67.1 28.30 40.5 
. 66.0 "| 28.22 8] 41.2 7 
64.8 1? 128.17 5] 42.0 § 
1.025 +0.226 1.000  -0.013 
44”’.19 25°.131 59°°.46 
~0.0I 0.00 0.00 
-0.5 +0.3 -0.5 


[Eph rs] 
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h =m ° 
20 §3 (+404 
s Lid 
58.84 7 25.2 ! 
s879 Si 6) 
58-83 4. 17.2 3 
58.92 1! 14.5] 








51.8 59-05 2 11-9 
50.1 77 59.23. 9.6 
48.7 59-45 7 ! 77" 
47-7 59.73 29 6.3 
47.2 35) 53 | 
47.2 60.33 4.9 
47.6 4 60.67 341} 5.1 | 
48.6 *° 61.03 3°| 5.8 | 
50.0 - 61.40 6 7.1 ; 
51.8 23 61.76 35 | $8 
54.0 62.11 [11.0 
56.5 75 62.45 34 | 13.6 
59.2 * 62.75 3° 16.5 
62.1 2 63.01 ” 19.6 
65. 63. 22 
5-0 29 3-23 7 9 33 
67.9 63.40 ‘| 26.2 
70.8 79 63.52 *7 | 29.5 
73-5 70 63.59 7 | 32.70, 
76.1 23 63.60 1 35-8 
78.4 a 63.56 te 38.7 é 
80.5 63.46 41.3 
82.3 7° 63.33 *3| 43.633 
I I 29) 
83.8 75 63.16 *7 | 45 
84.9 7 62.96 2°| 47.15 
7 22 u 
85.6 62.74 23 48.2, 
86.0 62.51 48.8 ; 
85.9 * 62.28 73 | 49.0 
85.5 4 62.06 2? | 48.7 2 
8 20 8 
84.7 61.86 47.9 
12 19 B 
83.5 15 61.67 r5 46.7 , 
82.0 61.52 45.1 
80.2 78 61.41 i 43.07. 
78.2 7° 61.33 °: 40.6" 
Sec 6, Tan 6 . . . +0.526 5.896 +5.811 1.322 +0.864 
Mean Place . . . 61’’.69 28°.984 63°'.12 60°.218 21’’.60 
-0.02 —O.11 —0.26 -0.02 0.04 
0.7 +0.3 0.7 +0.3 0.7 


(Eph 15) 
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& Octantis. y Microscopil. 
dean Solar Mag. 5.2 Mag. 4.7 9 
Right Declina- Right Dectina- t Declina- 
Ascension. tion S. Ascension. | tion S. Ascension. tion S. . | tion N. 
h m e , h m e 9 e e 
20 54 |—77 20] 20 56 |— 32 35 + 43 35 
8 ” 8 ida ve 
fam. 4.1 125.36 72.6 4.45 36.6 . . 22.7 
11.1 125.19 771 69.5371 4.47 7135.7 9] 9.84 ” 20.2 75 
21.0]25.20 7| 66.2 3] 4.53 © | 34.67%] 9. ; 77° 7/1 17.5 77 
31.0 125.37 *7| 62.8 34] 4.63 *° | 33.4 7 8 7114.7 28 
Feb. 10.0125.71 34| 59.4 34 176 3 [32.1 *3 19 38 
. 10. 71 3h] 59-4 Sa] 4:76 28 | 321 10.09 | . 906 
20.0 | 26.21 6.0 . oO. . 
Mar. 1.9 [26.85 are x Me 23 20, ° a 24 
21 
11.9 ] 27.62 33 49.0 "34 9°37 07 27.5 6 4.8 6 
21.9 [28.50 98 46. 3 5-64 25-9 3.2 
31.8] 29.48 9 | 44.3 9 5-94 xt 24.2 7 2.1 ‘ 
Apr. 10.8 | 30.54 42.2 6.25 22.6 1.6 
20.8 | 31.66 6 40.4 7 1 6.59 34 | 21.0 7° 1.6 ° 
30.8 | 32.82 79] 39.1 3 6.95 3° | 19.4 7° 2.2 ° 
May 10.7 33-99 107 38.3 4 | 7:3! * 18.0 3 3.4 77 
17 
20.7 135.16 114 37-9 | 7.68 36 16.7 D 5.17 
30.7 136.30 38.0 8.04 15.5 7.2 
June 9.7 137.38 0 38.6 ° 8.39 : 14.6 . 9.7 75 
19.6 | 38.37 39.6 8.71 14.0 12.6 79 
29.6 | 39.26 °9| 41.1 5 9.01 a 13.6 4 15.7 3% 
July 9.6] 40.01 . 43.0 2 9.27 : 13.4 ; 19.0 x 
19.5 | 40.62 2 . . . . . ; 
350s ala 3 | 85 it. at 
Aug. 8.5 41.32 26 50.2 6 9.79 13 14.4 6 oo 33 
; | $02 27 | 9:79 (¢ | 144 91% 
ue 41.39 ° 52-9 7 905 ; 15.1 9 32.3 I 
. 2 4 a 29 *S 96 au 4 ee 9 35-4 7 
pt. 7.4140. 58.2 9.83 16.9 ; . 
17.4]40.51 47| 60.6 4] 9.75 ® | 17.9 7°} 14. , .43 3 | 40.5 74 
27.4139.90 °| 62.7 77 | 9.63 3? | 18.9 7° *7 | 42.6 77 
Oct 73 16] 048 35 | 198 9 317 
- 7-3139-17 5 64.3 2 9.48 19.8 3 44.3 
17-3 138-35 | 65:5 7| 9:3! s 20.6 6 45.6 ° 
27.3 137-47 66.2 9.13 21.2 6. 
Nov. 6.2136.58 °9| 66.3 ™] 8.96 77 | 21.6 4 167 3 
16.2 | 38.72 x. 65.8 2 8.79 7 | arg 3 46.5 ‘ 
Dee. 7°? 34.92 64.7 +7 8.65 “4 21.9 3 45-9 
2 134.21 59 3.0 | 8.53 3 21.6 t 44.7 16 
16.1 [33-62 60.9 8.45 21.2 
26.1 | 33.18 * 58.4 7518.41 41206 ° 4r.1 7° 
36.1 132.90 7°| 55.5 79] 8.40 * | 19.7 9 51.29 9] 38.7 74 


Sec 8, Tan & 4.566 4.455 1.187 ~0.639 
Mean Place | 27°.658 58°’.34 4°.887 267'.42 


—0.317 
10".251 167’.o1 


1.381  +0.952 
50°.312 18°’.07 









D'ya, Dea +0.09  +0.20 40.01  +0.03 
Dy8, De & +0.3 0.7 +0.3 ~0.7 +0.3 -0.7 +0.3 0.7 
[Eph 1s) 
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Mean Soler 
ate. 


Right 
Ascension. 


Feb. 


Mar. 


10.8 
20.8 
30.8 
May 10.7 
20.7 


39-7 
June 9.7 
19.6 
29.6 


Apr. 


Mean Place 


D’y a, Dea 
Ny 6, De 6 











a A sss SS 


61 Cygni pr. 
Mag. 5.6 






Declina- 
tion N. 


VY Aquarii. 
Mag. 4.5 


Right 
Ascension. 


" 48.1 


| Declina- 
tion S. 





—II 42 
65.3 
65.6 
65.8 
65.8 
65.8 


65.6 
65.2 
64.6 
63.8 
62.8 


61.7 
60.4 
58.9 
57-3 
55:7 


54:0 
52-4 
50.8 
49.4 


yw 0 O NW 


47-0 
46.1 
45-4 
44.9 
44.6 


44.5 
44.5 
44.7 
44.9 
45.2 


45.6 
46.1 
46.5 
46.9 
47-3 
47-7 
48.0 
48.3 
—0.207 
58°".97 
+0.0I1 
“0.7 
[Eph 1s} 


He Wms Oo 


ww Pb hh un BW HD WH OC 


Bradley 2777. 
Mag. 5.9 


Right 


Ascension. 


4.726 
13°.487 54°°.83 


80.6 73 





84.8 
82.9 *9 


+4.619 
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24 
15.74 
16.02 ro 





16.31 
16.63 37 
16.97 
17.32 i t 
17.6 ; 
7-07 35 
18.02 
18.36 34 
18.68 37 





oe tg, +8 


~“ Ou | Oo 


N OO MM 
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a Equulei. O Cygni. 

Mag. 4.1 Mag. 4.3 
Right : Declina- Right Declina- 

, : : 4 


on. | tion N. Ascension. | tion N. 








hm ° ‘FF bh m - 


21 11 + 453 21 14 |+39 2 


$s 8 8s 

22.65 33-95 .| 42: 5 3-37 21.9 | 
22.60 33-95 °| 41. 3° 3.30 7 | 19.6 73 
22.58 33-98 3 40.2 | 3.28 7 | 17.1 75 
22.61 3.30 ‘ 14.4 
22.67 - 3.36 - 11.8 05 
22.78 3-47 9-3 
22. 94° 3.62 75 | 7.1 7? 
23. 14° 3-82 7° | 5.2 19 
23. sha a 4.06 7 3.7 ° 
23. 65 , 4-33 4, | ? 6 ; 
23. 05 4.64 2.1 
24.28 33 4.97 33 | 2.2 * 
24.63 39 5.32 7 2.8 ° 
3 5-68 3 | 3.91 
25-35» 6.04 261] 555, 


21.04 , 25.70. 
21.36 3? 34.6 ° 26.03 33 


31 "9 27 
7:05 2, | 12. 8 30 
7-33 15.8 
7.57 -* | 19.0% 


21.65 79 | 37.2 79 | 26.34 37 
21.91 7°! 40.1 79 | 26.61 27 
22.14 19 | 43-1 35 26.85 10 





20 32 
22.33 . 27.04 7.77 22.2 
22.47 * , 27.18 *4 7.91 “4 | 25.5 33 
22.56 , 27.27 9 8.00 9 | 28.7 3? 
22.60 ; 6 1 | 27-31 ‘ 8.04 ‘ 31.8 9 
22.60 ; ; 27.30 6 8.03 6 | 34:7 7 
22.55 27-24 | 7:97 37-4 
9 It 24 
22. 46 | . 27. 13° 7.86 14 39.8 x0 
22.34 7 ts ; 26.99 ° ” 7.72 17 41.8 6 
res [ees | 36 : : 738 5/484 
18 5 21 8 
21.84 . 26. 43 | 7.14 45-5 
21.66 - , 26. 22° 6.93 77 | 45.9 * 
21.48 "6 26.01 ” : 6.72 im 45.8 ‘ 
21.32 : ; 25.82 : 6.52 95 | 45:2 
21.17 — . 25. 65 | 6.34 - 44.2 - 
21.05 . 25.50 6.19 42.7 
9 12 13 18 
20. .96 6 ; 25.38 i | 08 3 40.9 a 
go , 25.30 5-9 39-7 
1.288 +0.811 
34° 507 45”. 02 _4°.592 17°".08 
0.00 0.00 —O0.01 —0.04 
+0.3 0.7 +0.3 0.7 
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a& Cephei. 
Mag. 2.6 
Richt | Deane 
hm 7. 8 
21 16 |+62 13 
8 ve 
Jan. 1.1 30.46 39.3 
LI.I 30.25 _ 36.7 6 
21.1 30.11 74] 33.8 79 
5 31 
31.0 30.06 > | 30-77) 
Feb. 10.0 30.08 * | 27.5 1 
20.0 30.18 24.4 
Mar. 1.9 30.37 , 21.5 ° 
11.9 30.63 34 18.9 3 
21.9 30.97 40 16.7 17 
31.9 31.37 6 15.0 | 
Apr. 10.8 31.83 ; 13.8 ; 
20.8 32.33 © | 13-3 7 
30.8 32.85 13.4 : 
May 10.8 33.39 53 14.1 14 
20.7 33.92 er 15.4 3 
30.7 34-43 17.2 
June 9.7 34.91 ‘ 19.6 4 
19.6 35-34 38 22.3 32 
29.6 35-72 31 25-5 34 
July 9.6 36.03 ; 28.9 36 
19.6 36.27 32.5 
29.5 36.44 77 | 36.2 7 
Aug. 8.5 36.52 39.9 37 
18.5 36.51 43.6 3 
28.5 36.43 1s 47.1 33 
Sept. 7.4 36.28 43 50.4 ; 
17.4 36.05 | | 53-5 7 
27.4 35-77 ,, 56.2 23 
Oct. 7.3 35-43 3 58.5 19 
17.3 35.06 40 60.4 14 
27.3 34.66 61.8 5 
Nov. 6.3 34-24 62.7 3 
16.2 33.82 7 63.0 3 
26.2 33-41 62.7 Ps 
Dec. 6.2 33-02 61.9 7 
16.2 32.67 60.5 
26.1 32.37 °° 58.6 3 
36.1 32.12 75' 56.2 74 
Sec 6, Tan 6 2.146 +1.899 
Mean Place 7 33°.153 30.51 
D’ya, Dea 0.03 -0.10 
Dy 6, Dud 40.3 -0.7 
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APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 








2 Capricorni. 1 Pegasi. 
Mag. 4.3 Mag. 4.2 
Right | Decline | Right , 
Ascension. tion S. Ascension. | tion XN. 
| 
h m bd , hm e 
21.17 |—1711f 21 18 |+192¢ 
8 ” s " 
30.60 51 97° 8.58 3 26.1 
30.80 3 57-0 ; 8.56 ° 244 
30.93 59. -57 22. 
30.70 | 56.5 3] 8.61 4; 208 
30.80 13 56.1 ; 8.69 a 19.1 
30.93 55-5 8.80 17.5 
31.09 ‘0 54.8 ; 8.94 4 16.1 
31.28 2 53.9 a 9.12 a 15.1 
31.50 | 52.8 | 9°33 54 | i4 
31.74 3 51.6 tal 957 ne r4t | 
32.02 §0.2 : 9.83 14.2 
32.31 0 48.7 10.12 9 14.7 
32.62 47.1 17 10.43 32 15.7 
32.95 33 45-4 | 10.75 32 17.1 
33-28 43.8 16 | 11-07 32 18.9 . 
33-61 42.2 11.39 20.9 
33-93 | 40.6 u 11.70 39 23.29 
34-23 29 392 a | 11-99 25 
34.52 97 | 38.0 | 12.250 | 2 2 
34-77 »> | 36.9 "3112.48 79 30.8 
34.98 36.1 12.68 33-5 
35.15 a 35.4 ; 12.83 _ 36.0 8 
35-28 "3 | 35-0 2] 12.94 °¢ | 38-4 
35-36 | 34.8 of 13:00 4 | 407 3 
35-40 | | 34-8 | [13.02 3 - 8 
35-39 35-0 12.99 44. 
35-34 >| 35.3 ; 12.93 . 46.1 8 
35-25 | 35-7 12.83 ' 47-4 
35-14 4 36.2 : 12.70 7 | 48. 4 
a 14 36.7 : 12.56 15 49.0 | 
34- 37-2 12.41 49.4 
34-71 5 37-7 9412.25 6 49.4 ; 
34.57 a 38.2 ; 12.10 |? 49.1 2 
34.45 | 38.6 0] 11.96 7 | 485 | 
34:35 3 38.9 ; 11.84 io 47.6 3 
34-27 39-1 | 11-74 46-4 
34.22 >| 39.2 ° 11.67 / 45.0 | 
34.20 7139.2 Cf 11.62 51 43-4 
1.047 0.310 1.060 = #0353 
30°.963 49°".76 9°.316 25°.06 
+0.01 +0.02 0.01 -0.02 
+0.3 0.7 40.3 0.6 


iar. 


7-3 
17.3 


_ 27:3 
Nov. 6.3 
16.2 
26.2 


Dec. 6.2 


16.2 
26.1 
36.1 


8, Tan 6 
ean Place 


‘oa, De a 
¥6,D. 6 
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yY Pavonis. 
Mag. 4.3 


Right 
Ascension. 


2.435 
25°.871 


+0.04 
+0.3 


Declina- 
tion S. 





e e 


— 65 44 


it 


68.4 
68.9 5 
68.9 ° 
68.4 2 
67.3 | 5 
65.8 
63.8 7° 
61.4 74 
—2.220 
66’’.49 
+0.I1 
~0.6 


€ Capricorni. 
Mag. 3.9 


Right 
Ascension. 


1.085 
49°.032 
+0.01 

+0.3 


3 | 41.8 


41 33.6 
5 | 34.7 


4} 36.8 


II 
8. 
9 | 379 


Declina- 
tion S. 


— 22 46 


ve 


56.8 
56.4 
55-9 
95°33 
54:5 


53.6 
52.5 
51.3 
49.9 
48.4 


46.8 


45.2 
43.5 


Oo DAN & 


40.2 


38.6 
37.2 
36.0 
35-0 

8 
34-2 6 


33.6 
33-3 
33.2 
33-3 


34.1 


35-4 
36.1 


37-4 
38.0 
38.4 
38.7 


C0 Ww > A Ann A rw Ff ot Ww 


38.9 
38.8 
38.6 


Oo 


~0.420 
48’’.36 
+0.02 
-—0.6 
(Eph 1s) 


g& Cygni. 
Mag. 5.3 


Right 
Ascension. 


h m 
21 26 


8 
17.26 
17.16 6 
17.10 
17.09 
17.13 5 


1.444 


18°.716 


-0.02 
+0.3 


Declina- Right 
tion N. Ascension. 





+46 9 
62. 
oa 
57-77 
54-9 38 
52.1 07 
ar 26 
44.6 22 
42.8 y 
41.4 8 
40.6 


40.4 

40.7 3 
41.6 ts 
43-1 8 
45.0 

47.4" 
50.1 77 
53-1 3 
6. 

56.4 


59.8 

63.2 34 
66.7 35 
70.0 x 
73.2 0 
76.2 

78.9 27 
81.3 74 
83.2 79 
84.8 76 


12 
86.0 
86.6 ° 
86.8 ? 
86.4 4 


9 
° 85.5 13 


84.2 
82.4 38 
80.2 77 


+1.042 

55°".50 
-0.05 
—o0.6 
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fF Aquarii. 
Mag. 3.1 


h m 
21 27 


$ 
4-73 
4.72 
4-74 
4-79 
4.88 


4-99 
5:13 
5:30 
5:50 
5:73 


5-99 
6.27 
6.57 
6.88 
7.20 


7-52 
7-83 
8.12 
8.40 
8.64 


8.85 
9.02 
9-15 
9.24 
9.28 


9.28 
9.24 
9.16 
9.06 
8.94 


8.80 
8.66 
8.53 
8.41 
8.31 
8.23 


8.17 
8.14 


I 
2 


5 


9 
It 


14 


17 
20 


+1.005 
§°.123  44°’.59 
0.00 


+0.3 


Declina- 
tion S. 





— §56 
49.1 

49.7 ° 
50.2 > 
50.5 3 
50.8 5 
50.9 | 
50.8 

50.5 2 
49.9 8 
49.1 


48.1 
46.8 
45-4 
43-7 
42.0 *! 


40.2 
38.3 
36.5 
34.8 
33-2 


31.7 
30.4 75 
29.3 
28.4 
27.7 


27.3 
27.0 
26.9 
26.9 
27.1 


| 27.4 
| 27.8 
, 28.3 

28.8 


| 29.3 
29.9 


30.4 
| 31.0 


Annan mw om W & ~-1 O 


Aw 


—O.104 


+0.01 
-—0.6 
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8 Cephei. § Aquarii. 74 Cygni. Capricor 
Mag. 3.3 Mag. 4.8 Mag. 5.1 Mag. 38 
Right — Declina- Right Declina- | Right | Declina- Right TI 
“| tion N. Ascension. tion S. Ascension. tion N. | Ascension. 
h m and ad h m 
21 27 1+7010 +40 17 21 35 -—!I 
) ” s 
30.27 85.5 58.8 22.73 5 
29.91 3°| 83.025 56.6 27 | 22.72 *1 55 
29.65 * | 80.1 79 54.2 744 22.73 °* 
3 15 "31 6 26 g 5 
9.50 77.0 32 51.6 7,122.78 3154 
29.46 3 73.8 32 49.0 25 22.86 wi? 
29.54 70.6 46.5 [22.97 _ | 53 
19 31 23 14] 
973 | Sa t42 20238 ae 
at 4-7 24 "7. 16 “7 30/~ 4 
30.45 st 62.3 : 40.6 | 23°49 23 50 
30.96 ©, | 60.4 7 39-4 | | 23-72 2 | 494 
I. .O 8. 23.98 48] 
Sh | 58° 582, «| 2598 | 
32.86 "| 57.9 * 39.0 *] 24.57 2° 4 
33-56 69 58.3 ; 40.0 ° | 24.89 3 43 
34-25 67 59-4 16 41.4 :9 25.22 33 4! 
34.92 61.0 43-3 25-55 ,,'39 
63 a1 24 33 | a5 
31257 | 657% 48.5 °5| 20.10 3 | 3 
36.62 68.7 3° 51.2 2 26.49 x 35 
37-03 © | 72.0 6 54-4 2) | 26.75 2 | 33 
. 6 6 26. 33 
37.56 " 79.3 37 209 33 meee 79 | 32 
37.66 ° 83.1 38 64.2 33 | 27.31 “ 31 
37-65 * | 86.8 37 67.3 sof 274% [3 
37-54 | | 90.5 ae 70.3 251 27-46 >| 3! 
37-33 94.0 73.1 27.47 31: 
31 33 25 3 | 32. 
36.63 39 |100.3 2 8 Lay 36 8 | 325 
36.17 4° |102.9 76 79.7 ° 27.26 33.0 
35.65 105.1 . 81.2 ° 27-14 33-6 
35-08  |106.8 82.2 6 | 27:00 34-2 
34-49 5? |108.0 82.8 © 26.86 1 347 
33.88 °° 1108.6 82.9 | 26.72 -* | 35.2 
33.27 7 108.6 . 82.5 3 26.60 i. 35-7 
32.70 >! 1108.0 A 81.7 13 26.49 9 | 36.0 
32.16 1106.9 80.4 26.40 _ | 36.3 
31.67 49 j105.2 77 78.7 "7 | 26.34 ©1364 
31.26 ** |102.9 73 76.7 °°} 26.31 3! 365, 
2.95% +2.776 +0.840 1.046  -0.3% 
34°.161 74°'.66 §2°’.30 23°.022 48°74 
0.05 0.15 0.00 +0.01 —0.01 ~0.04 0.00 +0.02 
+0.3 —0.6 +0.3 —0.6 +0.3 ~0.6 +0. 3 -0.6 


{Eph ts} 


Dete. 


an. I.1 
TI.t 


21.1 


31.0 
10.0 


eb. 


20.0 
2.0 


far. 
11.9 


21.9 


31-9 


10.9 
20.8 
30.8 


Lpr. 


fay 10.8 
20.7 


30.7 
une 9.7 
19.7 
29.6 
lnly 9.6 


19.6 
29.6 
Aug. 8.5 
18.5 
28.5 


ept. 7.4] 
17.4] 
27.4 

7-4 


17.3 


27.3 
Nov. 6.3 
16.3 
26.2 
Dec. 6.2 


16.2 
26.1 
36.1 


«8, Tan 6 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


A Octantis. 
Mag. 5.4 


Right 
Ascension. 


8.336 


Declina- 
tion S. 


e e 


—83 6 


55-4 
52.4 3° 
49.0 34 
45.4 
1.7 37 
" 7% 
38.0 
34.3 37 
30.8 35 
27.4 34 


24.3 37 


21.6 23 
19.3 t0 
17.4 

16.0 *4 
15.1 ? 


14.7 
14.8 


8.275 


ean Place 60°.495 39’’.62 


‘ya, Dea 
¥6, De & 


+0.13 
+0.3 


+0.45 
~-0.6 


' 33281°—1915——30 


é Pegasi. 
Mag. 2.5 


Right 


0.17 
0.14 9 
0.14 ° 
0.17 
0.23 

0.32 
0.44 
0.60 
0.78 
1.00 


1.25 
1.52 
1.81 
2.12 
2.44 


2.75 
3.06 
3.36 
3-64 
3.89 


4.10 
4.28 
4.41 
4.50 ° 
4.55 


4-55 
4.51 
4.44! 
4.34 
4.23 
4.10 
3-96 
3.82 
3-790 
3-59 
3-49 
3.42 
3-37 
1.014 
o'.661 


0.00 
+0.3 


Declina- 
tion N. 





e é 


+ 928 


a 


63.7 
62.4 *3 
61.2 7? 
60.1 ™ 


59-0 
58.2 


37:7 


58.0 


80.3 
82.1 


83.7 


85.0 
86.1 
87.0 ? 
87.6 6 
88.0 4 

2 
88.2 
88.1 
87.8 
87.2 
86.5 


85.6 
84.6 *° 


won AW wm 


5 83.4 12 


+0.167 
65’’.14 


-~0.01 
-~0.6 


(Eph 15) 


h m 
21 40 


$s 

36.93 
36.53 *° 
36.22 3 
36.02 "3 
35-94 4 
35-98 
36.15 ° 
36.43 ° 
36.83 0 


37-90 
38.55 
39-25 
39.97 7 
40.69 70 


65 
70 


105.4 
103.8 ° 
5 j101.8 7° 





Declina- 
tion N. 






+70 54 
83.6 
81.2 74 
78.5 °/ 
75-5 
72.3% 
69.1 
660 3f 


g 16 


+2.891 
71°'.41 

0.16 

—0.6 
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0 Capricorni. 


Mag. 


Right 
Ascension. 


h:m 
21 42 


$s 
20.81 
20.79 
20.80 
20.84 
20.91 | 


Ow ® Hw 


21.01 
21.15 *4 
21.31 > 
20 
21.51 


21.74 i 


21.99 
22.27 78 


3° 
ae 

2.89 
23.22 33 
33 


23-55 

23.88 33 
24.19 3" 
24.49 a 
24.76 23 
24.99 

25.18 *9 
25.33 > 
25.44% 
25.50 ° 


25.52 
25.49 ° 
25.42 

25.33 .° 
25.21 14 
25.07 

24.93 -4 
24.80 *3 
24.67 *3 


24.56 ** 
9 4-5 9 


24.47 
24.40 
24.37 > 


1.043 


3.0 


55:5 
55:5 
55:3 
55.1 
54:7 


54.1 
53-3 
52-3 
51.2 
49-9 


48.5 


41.7 


39-9 
38.2 
36.7 
35-3 
34.1 


33.1 
32-4 
31-9 
31.6 
31-5 


31-7 
32.0 
32.4 
32.9 
33-5 


34.1 
34-7 
35:3 
35-7 
36.1 


36.4 
36.6 


36.7 


—0.297 


21°.070 487.75 


0.00 
+0.3 


+0.02 
—0.6 


Wr RAD AQM & W 


= 4 


466 


Mean Solar 
Date. 


Jan. 


Feb. 


20.0 
. 2.0 


11.9 
21.9 


31.9 


10.9 
20.8 
30.8 
Mey 10.8 
20.7 


30.7 
June 9.7 
19.7 
29.6 


Apr. 


July 9. 


19.6 
29.6 
Aug. 8.5 
18.5 
28.5 


Sept. 7.4 
17.4 
27.4 

7-4 


Oct. 
17. 


27.3 
Nov. 6.3 
16.3 
26.2 
Dec. 6.2 


16.2 
26.1 
36.1 


Sec 6, Tan & 
Mean Place 


D’ya, Dua 
na De 6 


1.1 
II.1 
21.1 
31.0 
10.0 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


mr? Cygni. 
Mag. 4.3 


Declina- 


Right i 
Ascension. tion N. 


hm 7? 


21 43 |+48 54 


s 
37.62 66.3 


37-49 ") 
37-40 7 
37-36 || 58-7 7, 
37-37 5155-9 28 


37-43 

37-55 19 
37-73 
37.96 


8.2 
3 4 33 


38.57 
38.93 * 43.0 5 
ae 
“" 4! "12 
40.13 7 | 45-0 1, 
40.54 
40.94 4° 
41.31 37 | 51.6 
41.65 34 | 54.6 3° 
29 32 
41.94 578°. 
42.19 61.1 


42.38 *9 | 64.6 35 
42.51 *3 | 68.1 35 
42.58 ; 71.6 35 
42.59 || 74-9 y 
tags © | bos 79 
42.31 '4| 83.5 76 
42.13 71 85.8 73 
41 I a2 87 6 18 

ot | 87.6 2 
41.67 ; 89.0 9 
11165 |o03 4 
40.91 i 90.1 ‘ 
40.67 - 89.5 - 


40.45 88.3 
40.26 '9 | 86.7 % 
40.10 * | 84.6 7% 


+1.147 

§7°°.23 
-0.06 
-o0.6 


1.§22 
39°.110 
—0.02 

+0.3 


4 Capricorni. 
Mag. 5.2 


Right 
Ascension. 


h m 
21 4 


8s 
39-55 
39-52 
39-53 
39.56 
39.62 1 


39-72 
39.84 
40.00 t9 
40.19 9 


40.41 2 
40.66 
40.93 7 
41.23 3° 
41.54 2 
1.86 
4 33 
42.19 
42.52 38 
42.83 >" 
43-13 5 
43-39 20 


43.03 
43.83 

15 
43.98 ° 


44.10 | 
44.16 ; 


44.18 
44.16 ‘ 
44.10 
44.01 2 
43-90 


43-77 
43.63 |4 
43.50 
43-37 3 
2 
43-26 © 
43.17 | 
43.10 
43.06 + 
1.030 
39°-795 


0.00 
+0.3 


OW mw Ww 


20 


Declina- 
tion S. 


— 13 56 
75:1 
75-2 
75-2 
75-1 
74.8 


74-3 
73-7 
72.9 
71.9 
70.7 


7-7 
66.0 *7 
64.3 
62.5 


60.7 
58.9 
57.2 
55-7 
54-4 


53.2 

52.3 9 
51.6 7 
§1.2 ‘ 
51.0 © 


51.0 
51.1 
51.4 
51.8 
52-3 


§2.9 
53-4 
54-0 
54-5 
94-9 
55-3 
55-6 
55-8 


—0.248 
69’’.12 
+0.01 
0.5 
iEph 1s) 


Awn & Ww 


0 w b& bm Am 




























y Gruis. 16 Pegasi. 
Mag. 3.2 
Right | Declina- Decks 
Ascension. | tion S. - | Goo: 
hm | ° 
21 48 [3 
; . 
46.96 33-8 
46.92 ‘ 32.0 
46.91 39.1 
46.94 ; 28.1 
47.01 26.2 
II 
12 8.6 10. 2 
7.27 35 | $66 2°] 13.06 7 | 287 
47-46 °9 | 54.5 2) | rr.21 13 | 21.3 
“2g 22 "S22 “ag 18 
47.68 96 | 9273 ag | 12°39 5, | 203 
47-94 1. | 50-1 2. 11.61 (| | 19.6 
8.533 [457 21215 | 196 
34 21 jo * 
48.89 43-6 12.45 20.5 
49.26 s 41.7 i 12.78 3 21.4 
49.64 30 40.0 15 13.11 23-0 
§0.03 38.5 13.44 24-9 | 
50.41 2° | 37.3 7? | 13.77 3s 27.1 
50.78 37 | 36.4 14.08 3 29.6. 
51.13 35.8 3 14.37 ne | 32-2 
53.44 7135-5 7} 14-63) | 35.0. 
51.72 135.6 [14.85 | 37.8 
51.95 *3 | 36.0 ; 15.04 i 40.6 | 
52.14 2 36.7 9 15-18 "| 43-3; 
52.27 "3 | 37.6 9] 15.27 ? | 46.0° 
52.34 ; 38.7 5 | 15:3! +) 48.4 
§2.36 40.0 15.32 50.6 | 
52.32 ; 41.4 15.27 5 | 52.6 
52.24 | 42-8 [15.20 343 | 
52-12 6 | 44.2 | 15-09 13 53-9 , 
51.96 | 45-4 | 14:96 | 56.7 
51.79 . | 46.5 14.81 37-4 
51.61 os 47-4 , 14.65 te 57-7 
51.43 ; 48.0 3 14.50 15 57-7 
51.26 ' 48.3 14.35 14 §7:3 , 
51.10 °° | 48.3 3) P42 56.6 | 
50.97 _ | 48.0 14.08 | 55:5 
50.87 "8 | 47-3. 7113.98 "3 | S41 
50.81 46.4 13.90 52-5 
1.265 0.775 1.108  +0.478 
47°.133 §4°°.84 | r1".625 297.46 
+0.01 +0.04 —0.01 “0.03 | 
+0.3 ~0.5 +0.3 0.5 





APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 





79 Draconis é Indi 20 Pegasi. 
een Solar Mag. 6.6 Mag. 4.7 Mag. 5.7 
Date. — 
Declina- Right Declina- Right Declina- 
tion N. ion. tion S Ascension. tion N. 
° lt bho m h m oo 
+7317] 21 56 |-57 7] 21 56 |+12 42 
eo 8 op 8 (hd 
an. =o1.1 73.4 51.67 83.4 56.41 45.6 
11.1 71.2 - 51.57 ~° | 81.5 ° 56.37 ‘ 44.3 8 
21.1 68.6 30] 9052 3 | 793 36 56.35 * | 43.0 - 
gil 65.6 | 51-53 76.8 ; 56.36 41.6 
eb. 10.0 62.5 2 51.60 7 | 74.1 , 56.40 } 40.3 8 
20.0 59-3 | 51-73 | 71-3 [56.47 _ | 39.2 
far. 2.0 56.2 3° 1 51.92 *9 | 68.4 791 56.58 77 | 38.2 * 
11.9 53.2 x 52.16 7-4 | 65.5 791 56.72 “4137.5 7 
21.9 50.6 .. 52.46 3° | 62.6 3 56.89 7137.1 4 
31.9 48.4 ” 52.81 35 | 59.8 a7 | 57-20 23 37.0 ; 
\pr. 10.9 46.7 153-20 | 57-1 157-33 ._ | 37:3 
20.8 45.5 - 53.64 2 54.7 57.60 38.0 2 
30.8 44.9 5154-12 7) | 52.5 57.88 39.0 
May 10.8 44-9 54.62 °, 50.6 6 58.19 a 40.4 ‘ 
8 . . . . . 
20 45.6 55-14 ©, | 49-0 |, 58.51 7 42.0 
30.7 46.9 .| 55-67 _ | 47-9 7 58.83 | 43-9 |, 
June 9.7 48.7 23 56.20 wr | 47:2 1 | 59-14 * 46.0 ° 
19.7 51-0 3 | 56.71 >) | 46.9 31 59.45 6 48.3 i 
jul 29.6 $3.8 31 $7.19 45 | 472 5 | 59-74 96 | 5°? 24 
y » °° 34 | 97704 30 | 47°5 50 60.00 23 | 93° a3 
19. 3 58.03 48.5 60.23 55-4 
29.6 63.9 3 §8.36 33 | 49.8 "3 | 60.42 *9 | 57.7 73 
Aug. 8.5 67.7 5 58.62 771 51.5 77 | 60.56 4] 59.8 77 
18.5 71.5 38 58.80 a 53-5 . 60.67 - 61.8 8 
28.5 75-3 ; 55-6 60.73 63.6 
37 2 2 16 
Sept. 7.5 79.0 60.75 65.2 
17.4 82.5 9 60.73 7 | 66.5 73 
27.4 85.7 0 60.67 ° | 67.6 "3 
Oct. v4 88.7 0S 60.58 2 68.4 : 
91.2 47 9 
a1 3 
27.3 93.3 60.35 69.2 
Nov. 6.3 94.9 °° 60.22 *3 | 69.3 * 
16.3 95.9 *° 60.08 4] 69.1 ? 
26.2 96.3 4 59.95 ‘9 | 68.6 5 
Dec. 6.2 96.2 3 59.84 7 | 68.0 ° 
II 9 
16.2 95-4 59-73 67.1 
94.0 “ 59.65 °| 66.07! 
92.1 79 59.59 ° | 64.8 7 
= 8, Tan 8 +3.334 1.025  +0.226 
ean Place 59’”.98 §1°.886 68’’.91 44’’.19 
Yya, Dea 0.05 -0.19 +0.02 +0.09 . . 
dys, D6 +0.3 -0.5 +0.3 -0.5 +0.3 -0.5 










































[Eph rs] 
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a Aquaril. 
Mag. 3.2 


Right Declina- 
Ascension. tion S. 





e e 


— 043 


61.6 
62.3 7 
63.0 ; 
63.6 ; 
64.1 

+ 4 


iS) 
aN 
oo 
wn 
On Dm pe 


64.5 : 
64.6 
64.5 * 
64.2 
63.6 8 
62.8 
* 61.6 
2° | 60.2 
58.6 
56.8 


54.9 
52.9 
50-9 
48.9 
7° | 47.0 *9 


45.2 

17 
6| 27M 
40.8 
39.8 


39.0 6 
38.4 

38.0 4 
37-9 ° 
37-9 | 
38.0 
38.3 
38.7 
39-2 
9 | 39: 


40.5 
8 41.2 
42.0 


1.000 
25°.131 


-0.013 
59°’.46 
0.00 


0.00 
+0.3 
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Mean Solar 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


t Aquaril 


Date. 


Jan. 


Feb. 


Mar. 


Apr. 


May 10.8 


June 9.7 
- July 9.6 


Aug. 8.5 
Sept. 7.5 
Oct. 


' Nov. 6.3 


Dec. 





Sec 6, Tan 6 
Mean Place 
D’ya, Dea 
De 6, D. & 


Right 
Ascension. 


1.1 
It.I 
21.1 


31.1 
10.0 


50.69 
50.66 
50.65 
50.67 
50.72 
50.80 
50.91 
51.06 * 
51.23 a 
51.44 a3 


51.67 
51.94 77 
52.23 7 
52.54 3° 
52.86 37 
32 


53.18 
53-51 38 
53-83 2” 


Com ND HW 


20.0 
2.0 


11.9 
21.9 


31.9 
10.9 


20.8 
30.8 


=~ 
=~ 


20.8 
30.7 


19.7 
29.6 


2 
54-41 


19.6 | 54.66 
29.6 
55.03 7 
55.16 9 


7 
.2 
55:73, 


55.26 : 
95°25 
55-21 
55-13 


II 


55.02 


54-90 , , 
54-77 | 
54.64 °° 
54.51 
54.40 
54-30 
54.23 
54.17 
¥.032 
50°.877 
0.00 
+0.3 


18.5 
28.5 


17.4 

27.4 
7-4 

17. 


27:3 


T2 | 


16.3 
26.2 
6.2 


16.2 
26.2 
36.1 


54.13 3 


54.86 7° 


Mag. 4.4 


Declina- 
tion S. 


49-7 
47-9 


+0.01 


0.5 


onumn oOo 


WO Ww aha an a Ommn w wd 


20 Cephei. 
Mag. 5.4 


Right 
Ascension. 


Declina- 
tion N. 





e , 


+62 22 
27.1 
25.0 
22.4 2° 
19.6 78 
16.6 3° 

3I 


13-5 
10.5 3° 
7.7 28 
5.279 
3.2 2 
16 
1.6 - 

0.5 


o.1 4 
0.3 7? 
1.0 7 

14 


+1.Q11 


14’’.15 


~O.11 
[Eph rs) 


a Gruis. 
Mag. 2.2 


Right 


22 2 


8 
52.71 
52.67 + 
52.67 : 
52.72 ° 


52.82 

52.96 *4 
53-15 - 
53.38 
53.65 27 


53-96 
54.31 9° 
54.69 5 
55.10 2 
-§2 
55-52 7 


55.96 

56.39 
56.81 ” 
57.20 99 


37 
57°57 33 
57-90 
58.17 77 
58.39 7 


58.55 7° 
58.64 3 
58.67 
58.64 3 
§8.56 8 
58.42 7 
58.25 2 
58.05 
57.83 *° 
57.60 75 
57-38 © 
57.18 3 
57.00 
56.86 *4 
56.75 © 
1.477 
52°.890 
+0.01 
40.3 


Declina- 
tion S. 





e ¢ 


— 47 22 
37-2 
35-7 03 
33-9 


—1.086 
24°’.06 


+0.06 
0.5 


Right 
Ascens3on. 


t Pegasi. 
Mag. 4.0 


| Decne 
' tron X 





h om ° 


22 3 [+245. 


+] 
2.56 
2.50 
2.46 
2.45 
2.47 


51.2 | 
49-5, 
477 | 
45.8 
440 | 
42.2 

40.6* 
39.2" 
38.1 ; 
37-5 | 
37-2 


37-4 
38.0 


Avs ~~ a OO 


6.92 
6.86 


6.77 : 
6.65 


6.51 
6.37 
6.22 
6.07 
5-93 


5-81 


5-79 
5.62 8 





1.103 +0. 
3°.194 46°".17 
~O.01 0.0} 
40.3 -0.5 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 











0 Pegasi. 7” Pegasi. 
ean Mag. 3.7 Mag. 4.4 
Dat 
- Right Declina- Right Declina- 
Ascension. | tion N. | Ascension. | tion N. 
h m >! hm | . ! 
22 5 |+ § 464 22 6 |+32 45 
me 8 i 
an. 1.3 1 54.42 45-4 11.88 45.8 
11.1 | 54.37 $ 44.4 © 11.80 . 44.0 * 
21.1 | 54.36 1 | 43-4 9 11.74 | 42.07) 
eb 31.1 | §4.37 3 42-5 9 11.72 | 39.8 2 
‘eb. 10.0 | 54. I. II. . 
54-40 7 4 7 ; 37-0 | 
20.0 | 54.47 40.9 11.7 35.5 
far. 2.0] 54.57 3 40.3 : 11.87 2 33-5 * 
52.01 54.70 © | 40.0 “| 12.00 | 31.7 
21.9] 54.86 | 40.0 9412.18 30.3 °* 
31.9 | 55.06 23 _ 6 ee 38 7 
pr. 10.9 | 55.29 40. 12. 28.6 
20.8 55-55 =e 41.7 2 12.93 28.5 ‘ 
30.8 1 55.83 30 42.9 - 13.25 28.9 9 
May f0.8 $6.13 31 44-4 3 13.58 35 29.8 3 
20. . ; 13. 1.1 
Oe ” 9 $98 35 3 . 
30.7 | 56. 48.1 14.2 32. 
fune 9.7 | 57.08 a 50.1 . 14.63 : 35.0 7 
19-7 | 57-39 2, | 52-3 2, 14.96 ar | 37°4 on 
a 29-7 57.68 6 54-5), 15-27 29 40.10 
July 9.6} 57.94 | | 56.6 115-56 2° | 42.9 30 
19.6 | 58.18 58.7 15.80 45.9 
29.6 58.38 60.7 © 16.00 6 48.9 3° 
Aug. 8.51 58.54 * | 62.5 7° | 16.16 51.9 3 
18.5 | 58.66 *? | 64.1 “6 16.27 - 54.9 . 
28.5 | 58.73 ; 65.5 *] 16.33 | 
Sept. 7.5 | 58.76 ; 66.7 ‘° 16.35 60.3 ; 
17.4158.75 * | 67.7 °°] 16.32 3 62.6 75 
27.41 58.71 ; 68.4 7116.25 Z 64.7 *3 
. 7.4158.63 °| 68.9 5116.14 °° | 66.5 * 
17.4 | 58.53 i 69.2 3 16.01 *3 | 67.9 4 
_ 27.3] 58.42 69.3 15.86 69.0 
Nov. 6.3 | 58.30 03 | 69.2 ; 15.69 69.6 ° 
16.3} 58.17 ° | 68.9 =| 15:52 16 69.9 ; 
Dec 0.2 58.05 1 08.4 , 15.36 6 69.8 6 
. 6.21 57.94 10 | 7.7 7 15.20 15 69.2 10 
16.2 | 57.84 67.0 15.05 68.2 
26.2157.76 °/ 66.1 9] 14.92 73 | 66.9 %3 
36.1157.70 ©| 65.2 9] 14.82 7°} 65.3 7° 
xc 6, Tan & 1.005  +0.101 1.189  +0.644 
Mean Place § 54°.752 45’’.54 12°.671 387.64 
ya, Dea 0.00 -0.01 0.01 -0.04 
D8, Dod +0.3 -0.5 +0.3 —0.§ 


[Eph 1s} 





€ Cephei. 
Mag. 3.6 


Right 
Ascension. 


57-80 
57-71 9 
57:56 |9 
57-35 3 
57-11 Oe 
56.83 
56.52 >" 
56.20 3? 
55-87 io 
55-54% 
55-24 
54-95 °° 
54-70 75 
1.876 
54.209 
-~0.02 
+0.4 


Declina- 
tion N. 


e o 


+ 57 46 


+1.587 
55°".24 


—0.09 
—0.5 
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24 Cephel. 
Mag. 5.0 


Right Declina- 
Ascension. | tion N 








e ¢ 


+7155 
34-9 


32.9 20 
30.4 75 
27.6 0 
24.6 52 
21.4 

18.3 37 


7.08 

7-72 °4 

8.43 7 

9.17 as 

9.94 77 
10.70 
11.43 /3 
12.12 °9 
12.74 ne 
13.2 

3 9 45 


13-74 

14.08 st 
14.32 3 
14.45 * 
14.46 to 


14.36 
14.15 ns 
13.84 3 
13.45 39 


48 
12. 
97 54 


12.43 
11.84 > a 


11.21 °3 | 57.1 
10.57 (* | 57:8 7 


20.6 

24.2 3° 
27.9 37 
35:5 37 
39.2 

42.8 3° 
46.1 33 
49.2 7 
51.977 


54.1 
55.9 °° 


3 I 
9-94 62 57-9 6 
9-32 57-3 
8.74 58) 56.1 7 
8.22 97 |} 54.4 77 
3.223 +3.064 
10°.570 20’’.20 
—0.04 -0.18 
+0.4 0.5 
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FOR THE UPPER TRANSIT AT WASHINGTON. 








0 Aquarii. a Tucane. y Aquaril. 
Mag. 4.3 Mag. 2.9 Mag. 4.0 















Mean Solar 





Right Declina- Right Declina- , 
ion. tion S. Ascension. tion S. tion N 


| 


Right | tons 





e a 


h m oo h m | ° 
22 12 |—60 40] 22 17 |— 148] 22 17 |+ 11 4 
8 at 


19.70 _ | 37-4, 


cd ee 


$ $ 
41.11 175-9 115-78 _ | 59-3 





40.95 °° | 73-9 7°115.73 5] 59.9 °] 19.65 5| 36.3 
40.84 | 71.5 4115.71 7| 60.5 °}19.62 3| 35.1% 
27 , O ‘5 I 1 
40.79 68.8 15.71 61.0 19.61 33.8 
40.81 5 65.9 0 15.74 61.4 ; 19.63 : 32.6 | 
40.90 62.9 15.80 61.7 19.68 31.6 
41.05 ° 59-7 ¥ 15.89 . 61.8 , 19.77 2 30.7 
41.26 7 56.5 37 | 16,01 61.6 7} 19.89 30.0 
41.54 7 | 53.3 97 116.17 79 | 61.2 4120.04 75 | 29.7 
41.87 3 50.2 0 16.36 * 60.6 . 20.23 » 29.6 
42.26 47.3 16.58 §9.6 20.45 29.9 
42.70 *4 | 44.6 77 | 16.83 75 | 58.4 7? | 20.70 75 | 30.6 
48 2 2 I 28 
43.18 © | 42.1 75417.10 77 | 57.0 “4 | 20.98 7° | 31.6 





a1 30 
17.40 3° | §5.4 
BT yo 71 2 53.6 18 
44.80 36.9 18.03 ; 51.6 
91 18.35 * 49.6 
45.91 >> | 35.5 > 18.66 3 47.6 
: 18.95 79 | 45.6 


; 48.31 > 48.8 4 20.12 35.4 > 
48.18 31 51.1 73 | 20.09 3] 35.1 3 

2 20 21 2 
47.98 | 53:2" 120.03 — | 34.9 

“1 47.73 * | 55.2 707 1 o * 

4 “!*" 30 ? 6) 1994 | 35°° | 
47-43 |56.8 419.83 | 35.2 

>| 47.10 33 | 57.9 "2 1 19.72 7 | 35.5. 3 

>| 46.75 3° | 58.7 °1 19.60 7 | 35.9 4 

5 34 2 12 5 

5 | 40-4! 32 58.9 719.48 | | 36-4 2 

5 46.09 ° 58.7 5] 19-37 | | 37-0 7 
45.79 157-9 __] 19.27 _ | 37.7 

2 | 45-54 2 | 56.6 i 19.18 9/383 ° 
45-33 °° | 54-9 7} 19.12 °| 39.0 7 






1.010 0.144 2.042 1.781 1.000 —0.032 
20°.960 247’.85 41°.227 60’.76 15°.987 57°’.39 20°.054 35°7.35 
0.00 +0.01 +0.02 +O.11 0.00 0.00 0.00 -0.01 
+0.4 0.5 +0.4 0.5 +0.4 0.4 +0.4 ~0.4 
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FOR THE UPPER TRANSIT AT WASHINGTON. 














8 Lacerta. 7 Aquarii. O Aquarii, 
Mag. 4.6 Mag. 4.6 Mag. 4.9 
Date. nn ne 
Right Declina- Right | Declina- Right Declina- 
Ascension. tion N. Ascension. tion N. Ascension. tion S. 


Q@ Lacerte. 
Mag. 3.8 


Right Declina- 
Ascension. tion N. 


hom! 7% hom ° h m 7 h m . 
22 20 | +5147] 22 20 + 0564 22 26 |—11 6] 22 27 |+4950 


oP ow? 


ee 
8 8 


s + ] 
an. 1.2], 11.55 82.9 55-95 43.3 8.95 51.9 46.04 55-2 5 


11.1] 11.36 79] 81.079] 55.90 5| 42.6 ; 8.90 5] 52.2 3 45.86 38 | 63.4 
21.1] 11.22 “4| 78.7 i 55-87 31 41.8 8.87 3| 52.3 "145.72 74] 51.1 73 
31.1] 1.12 7°} 76.1 7°] 55.87 °| 41.2 Of 8.86 | 52.3 °] 45.62 7°] 48.6 75 
‘eb. 10.0] 11.07 5| 73.3 78] 55.89 7| 40.6 ©] 8.89 3] 52.2 7145.57 5] 45.9 77 
10. 07 *| 73-3 2g] 55-89 5] 40-6” , = | 52-2 5145-57 3) 45-9 27 
20.0 | 11.08 70.5 55-95 40.2 .94 51.9 45.57 43.2 
far. 2.0] 11.15 L 67.8 , 56.03 3 39.9 3 9.02 a 51.4 3 45.63 ° 40.6 ° 
12.0] 11.28 iH 65.2 | 56.15 © | 39.9 9.14 7 | 506 | 45.75 ©) | 38.1 5 
21.91 11.46 0 63.0 ‘9 56.30 3 40.2 3] 9.29 "3 | 49-7 2 45-93 ° 35-9 74 
31.9] 11.71 °° 61.1 a 56.48 © | 40.7 3 9.47 © | 48.5 - 46.16 °3 34-1 0 
Apr. 10.9 | 12.02 59-7 [56.70 | 41.5 9-69 || 47-1 (146.45 | 32.7 
20.9 | 12.37 35) 58.8 91 56.95 75 | 42.6 "| 9.94 79] 45.6 iH 46.78 33 | 31.8 9 
30.8 | 12.75 39) 58.5 ° 57.22 77 | 44.0 *4] 10.21 _ 43.8 3 47.15 37 | 31.4 
May 10.8 1317 4 58.7 § 57-51 3 45.5 : 10.51 3° | 42.0 ‘9 47.55 *° | 31.6 3 
20.8 | 13. 59-5 "| 57-82 37 | 47.3 40.1 79 | 47.97 4 | 32.4 
44 13 32 19 2 4 13 
30.7 | 14.04 60.8 58.14 49.2 48.40 33.7 
June 9.7 14.48 1 62.6 3 58.46 . 51.2 48.82 “ 35.5 
19.7} 14.89 *” 64.9 “99 58.77 3° | 53.3 49.23 * | 37.7 
2 I 8 6 
29.71 15.28 39 67.6 77] 59.07 3° | 55.4 ? 49.61 3° | 40.3 ? 
July 9.6] 15.63 35! 70.6 3°} 59.34 27 | 57.4 2° 49.96 35 43.3 3 
go) gap ag] T°" ag 9 31 | 199 32 
19.6115.93 73-8 159-59 | 59-3 


29.6] 16.18 79, 77.3 351 59.80 7! | 61.0 77 
Aug. 8.6] 16.38 2°| 80.8 351 59.98 73 | 62.6 
18.5] 16.51 73 | 84.3 35] 60.11 *3 | 64.0 "4 
28.5 116.58 ; 87.7 341 60.20 ; 65.2 *? 


Sept. 7.5 | 16.59 g1.1 [60.25 | 66.1 


17.4116.54 >| 94.3 37] 60.26 *| 66.8 7 50.95 3/ 66.6 3" 
27.4416.44 7° ' 97.2 791 60.23 3 | 67.3 95 50.87 * | 69.5 79 

Oct. 7.4] 16.29 - 99.8 ° 60.17 ° 67.6 ; 50.75 . 72.1 2° 
17. , ; ; 2? 
7-4] 16.11 © 102.0) | 60.08 9 | 67.7 ° 50.58 | 74:3 13 
27.31 15.89 103.8 59.98 67.6 


Nov. 6.31 15.65 24 [105.2 #4] 59.86 7? | 67.3 


3 
16.31 15.39 7° |106.1 91 59.74 7 | 66.9 4 49.93 °3| 78.5 ° 
Dee 26.3 15.13 ° 106.4 , 59.62 - 66.4 ° 49.68 , 78.9 4 
° . y 
i. 14.87 25 106.3 , 59-51 65.8 6 49-44 | 78.7 6 
10.2114.62 [105.6 59-41 65.2 49.21 78.1 
26.2 14.39 23 104.3 13 59.32 9 64.4 , 48.99 22 76.9 "2 


36.1 | 14.19 7° [102.6 771 59.26 © | 63.7 48.80 79 | 75.4 75 





wc, Tan 8 1.617 +1.271 1.000 +0.017 1.019 1.651 +1.185 
an Place 12.924 70°'.39 §6°.163 44’’.29 9°.036 47°.263 42°’.51 
ne Dea -0.01 ~0.08 0.00 0.00 0.00  +0.01 -0.01 -0.07 
Ded +0.4 -0.4 +0.4 -0.4 +0.4 0.4 +0.4 0.4 


[Eph rs] 
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Mean Solar 
Date. 


1.2 
Ii.!I 
21.1 


31.1 
10.0 


Jan. 


Feb. 


20.0 

2.0 
12.0 
21.9 


31-9 


10.9 
20.9 
30.8 
May 10.8 
20.8 


30.7 
June 9.7 
19.7 
29.7 
July 9.6 
19.6 
29.6 
Aug. 8&6 
18.5 


Mar. 


Apr. 


N 
oo 
wn 


Ks 

ae) 

cr 
Ne 
“NIN 
+ in 


Oct. 


NO om 


Z 
°O 
4 
N m= 
AAAANI INN 


NoOWAW PAL 


o 
8 
N 


26.2 
36.1 


Sec 6, Tan 6 
Mean Place 


D’ya, Dea 
TN. & TH Bf 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


U Aquarii. 
Mag. 5.3 


Right 
Ascension. 


7.02 
6.90 
6.77 
6.64 
6.51 


I2 
13 
T3 
13 
It 
6.40 
6.30 
6.23 7 


10 


1.072 
2°.730 
0.00 

+0.4 


Declina- 
tion S. 


e c 


—21 8 


45.9 
45.7 
45-4 
44.9 
44.1 


43.1 
42.0 
40.7 
39-2 
37-5 


35.6 
33-7 
31.7 
29.7 
27.6 


25.7 
23-9 
22.2 
20.7 


19.5 


18.5 
17.8 
17.4 
17.3 
17.4 


7 

4 

I 

I 

4 
17.8 
18.4 6 
19.1 7 
20.0 ; 
20. 

9 9 
21.8 9 
22.7 2 
23-5 « 
24.1 

6 
24.6 * 


25.0 
25.1 
25.1 
—0.387 
38”’.83 
+0.02 
0.4 


226 B. Cephei. 
Mag. 5.7 


Right 
Ascension. 


h m 
22 30 


8 
42.59 
41.91 ° 
41.33 5 
40.87 31 
40.56 6 
40.40 
40.40 ° 
40.57 *! 
40.91 0 
41.40 0 


42.02 

42.76 74 
43.59 50 
44.49 

45-43 O° 
46.38 
47.31 
48.19 a 
49.00 72 
49.72 7° 


50.34 
50.84 °° 
51.21 37 
51.44 
51.53 : 


51.48 

51.30 7° 
50.99 > 
50.56 3 
50.03 & 


93 


4.074 
47°.103 
0.04 

+0.4 


tion N. 





® t 


+75 47 


35.0 
33°3 
31.1 


t7 





+3-950 
17°’.92 
0.24 
0.4 
[Eph rs} 


63.23 

63.12 7 
63.00 7 
62.88 *? 








59.0 
58.4 
58.0 
57-7 


| 57-7 


57-9 
58.2 
58.6 


59.1 


62.77 ©) | 59-7 


62.67 
62.58 9 
62.51 7 





60.4 
61.0 
61.7 


1.000 -0.010 


59°.337 
0.00 
+0.4 


81’’.30 


0.00 
0.4 





25.96 37.6 

25.84 - 36.0 8 
25.74 ™| 34.0 

25.67 : 1 31.8% 
25.64 : | 29.5.9 
25-65 27.2 
25.71 25.0 
25.81 *° 22.9 
25.96 *5| 21.1 
26.16 7°} 19.7 4 

24 


p< 
26.40 18.7 
26.68 28 | 18.2 3 
26.99 3* | 18.2 
27.34 *6 | 18.6 
.70 19.6 
27-7 37 9 x4 


28.07 21.0 
28.44 37 | 22.9” 
28.81 3? | 25.2 i 
29.15 2 27-7 
29.47 28 30.5 7 


29-75 33:5 
29.99 74 | 36.6 2 
30.19 5 39.8 4 
30.34 42-9 55 
30-43 © | 46.07, 


30.48 48.9 
30.48 51.6 56 
30.43 21 54.15 
30.35 oj so? 9 
30.24 58.1 
30.150 59.6 

29.93 *! | 60.7 ‘ 
29.76 a 61.3 | 
29.58 ry | OFS : 
29.40 | 61.3 


7 7 
29.23 60.6 
29,07 _ | 








24 


3 


com Oo mown 





59.6 
28.93 “. 58.15 
1.280 9 40.999 | 
26°.725 27.07 | 
O05 | 
4 


-0.0! 
+0.4 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
€ Piscis Australis. € Pegasi. fi Octantis. 8 aruis. 
an Solar Mag. 4.2 Mag. 3.6 Mag. 4.3 Mag. 2.2 
Date. 
sZt, | Bate | mete | Baer Desae | Rice | Dect 
h m e t h m e a h m e e h m e rd 
22 35 |—27 28) 22 37 |+1023} 22 37 |~8! 49 22 37 |-—47 19 
8 iii Py i) PY id 
m, 1.2 157.47 83.5 13.11 16.8 25.91 56.7 
11.16 §7.40 ? | 83.1 ‘ 13.04 7| 15.7 q 24.93 % 54.2 75 
21.1 157.35 >| 82.5 913.00 4] 14.6 ™ fag.r5 Vs 51.3 9 
31.1 $7.34 : 83.6 2 12.98 c 13.5 - 23.59 *°| 48.03 
eb. 10.1 | 57-35 4 80.5 7 12.98 3 | 12-4 9 23.26 33 44-4 53 
20.0 | §7.39 79.1 13.01 11.5 23.18 40.6 
ar. 2.01 57.47 3 77.6 : 13.08 am 10.7 3423.33 75) 36.8 3 
12.0 § 57.58 ©) | 75.9 0 13.18 © | 10.2 3423.72 9 33.0 
21.9 } 87-73 15 | 74.0 2913.31 3 | 9.9 3}24.33 9F| 29.2 & 
31.9 79° 3 a at — at | %9 3 °575 se 25.6 
pr. 10.9 b 58.14 Q 113. 10.2 426.17 22.3 
20.9 | 58.40 3 67.7 © 13.92 7 | 10.9 2 27.360 19.3 3 
30.8 } 58.69 ©? | 65.5 “| 14.19 27 | 11.9 1 128.70 34] 16.6 77 
lay 10.8 | 59.00 9° | 63.3 77 [14.48 79 | 13.2 3 130.17 *47| 14.3 73 
20.8 59.33 3 61.2 no 14.79 2 14.8 ro 31.73 15° 12.5 © 
30.8 | 59.68 59.2 15.11 16.7 33-34 11.3 
une 9.7 | 60.03 5 | 57.4 - 15.43 - 18.7 7° 34.98 "4 10.5 3 
19.7 } 60.38 95 | 55.8 7° 115.75 37 | 20.9 77 136.607 | 10.3 ? 
29.7 60.71 © 54:5 8 16.06 3) 23.1 38.16 15 10.6 : 
y °° O83 ag 53S 7 O34 25-4 | 39-62 ws 
19.6} 61.32 | 52. 16. 27.7, 140.93 12. 
29.6 | 61.57 °° 52.4 ‘ 16.82 - 29.9 _ 42.06 733 | 14.6 8 
lug. 8.6 161.78 77 | 52.3 * $17.01 *9 | 31.9 791 42.98 97] 16.9 73 
18.5 } 61.95 i 52.5 : 17.16 : 33.8 7 43.65 a 19.4 
28.5 | 62.07 7 53.0 , 17.26 6 35-5 - 44.06 a 22.1 29 
ept. 7.5 $62.14 53-7 17.32 37:0 144.18 25.0 
17.5 } 62.16 ; 54:7 © 17.34 ; 38.3 8 44.01 77 28.0 5° 
27-4} 62.13 ¢ | 5§-8 1117.32 | | 39-3 3 143-57 “MY 30.8 7 
det. 7.4 62.07 5 56.9 va | 27-27 21401 42.87 a 33-4 
17-4 | 61.98 9 | 58.1 0117.20 2) 40.7 © 41.93 35-7 
27.3 | 61.86 59.2 17.10 41.0 40.80 37.6 
Nov. 6.3 | 61.73 7 | 60.3 7? | 16.99 i 41.0 . 39.51 *79| 39.0 "3 
16.3 | 61.59 °*| 61.2 9116.87 77 | 40.9 * 138.12 759| 39.8 
26.3 | 61.44 5161.9 7116.75 | 40.6 3136.69 743] 40.0 ? 
Dec. 6.2 | 61.30 "4 | 62.4 5116.64 7% | 40.0 ° 135.26 743] 39.6 4 
; " "* 3 wT ar Ph" 1361 97" 10 
16.2 } 61.18 62.6 16.53 39.3 33.90 38.6 
26.2 | 61.07 ** | 62.6 16.43 *° | 38.4 2 32.64 17°! 36.9 77 
36.2 160.98 9] 62.4 7116.36 7 | 37.4 7° 431.54 78°! 34.7 72 
ecé, Tan 8 1.127 0.520 1.017  +0.183 7.033 6.962 1.47§ 1.085 
lean Place § 57°.g01 74’’.91 13°.343 14.19 26°.383 39°’.87 35°.848 46°’.45 
Yea, Dua 0.00 +0.03 0.00 -0.01 +0.07 +0.44 +0.01  +0.07 
44, Ded +0.4 -0.4 +0.4 ~0.4 +0.4 -0.4 +0.4 ~0.4 
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Mean Solar 
Date. 


1.2 
I1.1 
21.1 


31.1 
10.1 


Jan. 


Feb. 


20.0 

2.0 
12.0 
21.9 


31.9 


10.9 
20.9 
30.8 
May 10.8 
20.8 


Mar. 


Apr. 


30.8 
June 9.7 
19.7 
29.7 
July 9.6 


19.6 
29.6 
Aug. 8.6 
18.5 
28.5 


Sept. 7.5 
17.5 
27.4 
Oct. 7.4 
17.4 


27.3 
Nov. 6.3 
16.3 
26.3 
Dec. 6.2 


16.2 
26.2 
36.2 


Sec 6, Tan & 
Mean Place 


D’y a, Dea 


— 8 Ded 
. 





APPARENT PLACES OF STARS, 1915. 


7) Pegasi. 


Right 
Ascension. 


h 


22 39 


8 
0.42 
0.32 
0.24 
0.19 
0.17 


0.19 
0.25 


0.34 


0.48 | 


0.66 


0.88 


1.14 
1.43 


1.75 
2.09 


2.43 
2.78 
3.12 
3-45 
3-75 


4.02 
4.26 
4.45 
4.60 
4.70 


4.75 
4.77 
4.74 
4.67 
4.58 


4.46 
4.33 
4.19 
4.04 
3.89 


3-75 
3.62 
3.51 
I. 

oF. 


-o. 


+0.4 


FOR THE UPPER TRANSIT AT WASHINGTON. 


Mag. 3.1 





m 


®» 8 wm oO O 


152 
947 
oI 


Declina- 
tion N. 


+29 46 


42.9 
4.4 15 
39.7 2 
37.8 9 
35.8 


X Pegasi. 
Mag. 4.1 


Declina- 
tion N. 


Right 
Ascension 
h m e ’ 
22 42 |+23 6 
71.6 
8 70.3 13 
7] 68.8 15 
25.53 ‘ 67.1 6 
25.52 | 65.5 6 


25.54 23-9 - 
2.4 
61.1 *3 
60.1 *° 


59.4 7 


21 3 
59.1 

§9.2 ; 
59.7 

60.6 : 
61.9 6 
63.5 
.02 * 5:5 
28.35 7:7 
28.66 3! | 70.2 
72.7 


8 
25.72 
25.64 
25-57 


I 


ao 
22 





[Eph 1s) 


€ Gruis. 
Mag. 3.7 
Right Declina- 
Ascension. tion S. 
h mi e id 


22 43 |—51 45 


s 
25-75 __ | 64.5 
25.60 *)' 63.1 *4 
25.50 *°' 61.3 7 
25.43 7! 59.17 
25.41 
25.43 . 54.1 14 
25.51 | 51.3 
25.64 *3 | 48.3 °° 
25.81 *71 45.3 %° 
26.04 73 | 42.2 37 

OF 23 | 47: a9 


39.3 

36.4 °° 
33.7 2 
31.2 75 


22 
29.0 |. 


26.32 
26.64 3? 
27.01 3 
27.41 
8a 43 
27-84 4s 
28.29 |! 27.2 
28.75 4° | 25.7 75 
29.21 * | 24.6 - 
29.65 ye 24.0 © 
0.0 23.8 
30.07 ° | 3.8 | 
30.45 4, | 24-1 
30.79 341 24. 
31.08 79 | 25.9 ** 
31.30 6 27.3 in 
31-45 9 | 29.0 7 


31-54 
31.56 
31.51 
31.41 6 
31.25 | 
31.05 
30.83 77 
30.59 °4 
30.34 °° 
30.10 74 
23 
29.87 
29.66 7" 
29.49 */ 
1.616 
25°.560 
+0.01 
+0.4 


1.0 
3 21 


33.1 
35-3" 


22 


| 
° “417 








é 23 oF 

.43 731 25. 
70 | 23.9 

6.98 79 22.0! 


‘20.07 
33 ; 
17.9 
15-9 
2 14.0 | 
8.59 12.3 
8.89 3° 10.7 | 


part] 83! 

7-4 
4 6.9 
6.6 
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FOR THE UPPER TRANSIT AT WASHINGTON. 














ft Pegasi. 
ean Sol Mag. 3-7 
Date. 
Right Declina- 
ion. tion N. 





e é 


h m 


22 45 |+24 9 


8 
53-58 
53-49 
53-42 
53-37 
53-36 


53-37 
53-42 
53-51 
53-64 °° 


atl. ; 

14.7 » 

13.2 79 

11.5 - 
8 

9 16 


eee, eo =) 





Yea 
D'ya, Dea 


t Cephei. 
Mag. 3.7 


Right 
Ascension. 


Declina- 
tion N. 
+65 45 


28.2 
26.6 '° 
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X Aquarii. p Indi. 
Mag. 3.8 Mag. 6.1 
| Right Declina- 
Ascension. | tion S. 
h m e a h m e ‘ 
22 48 |—- 8 1] 22 48 |—7031 
r} Ld 8 oe 
10.85 .|58.7 145-73 _. | 57-7 
10.79 ©| 59.1 4145.35 3° | 55.6 7! 
10.74 >| 59.4 3] 45.05 3° | 53.1 7 
10.72 7159.6 7444.83 - 50.2 ° 
10.72 3 | 56 44.71 3 47.1 4 
10.75 ,|'59-4 [44.68 | | 43.7 
10.81 ©! 59.0 4444.74 ©| 4go.1 3° 
10.90 9; 58.5 5144.91 7 36.4 a7 
11.03 8 57.7 ° 45.17 7” | 32.8 3 
11.19 2 56.7 7 | 45°52 2 29.3 
11.38) | 55-4 145.96 _ | 25.9 
11.61 79 | 53-9 "5 | 46.48 >? | 22.8 37 
11.87 7° | 52.2 "7 1 47.07 59 | 19.9 79 
12.15 9 | 50.4 ‘0 47-73 | 17-429 
12.46 32 48.5 a 48.44 4 15.3 - 
12.78 46.5 49.18 13.6 
13.10 37 | 44.5 7° 1 49.93 75 | 12.4 77 
13.42 37 | 42.5 7°] 50.68 75 | 11.8 ° 
13.73 70 40.6 "3 51.42 74) 11.7 * 
14.03 27 | 38.8 6 §2.11 63 12.1 
14.30 |37.2 152.74 _| 13.0 
14.54 24 | 35.8 14] 53.30 © | 14.3 73 
14.74 70 | 34.6 7} 53.77 47 | 16.1 © 
14.90 '° | 33.7 9] 54.13 3° | 18.3 2 
15.02 - 33-1 | 54.37 “ 20.7 7 
15.10 | 32.7 || 54-49 5 | 23-4, 
15.13 3| 32.5 7154.49 °| 26.1 77 
15.13 ° | 32.5 ° 154.36 °3 | 28.8 77 
15.09 4| 32.7 7} 54.13% | 31.5 77 
15.02 7 | 33.0 °153-79 2) | 33:8 3 
14.93 33-5 53-37 35-9 
14.83 7°] 34.1 °| 52.88 49 | 37.5 16 
14.72 1 | 34.7 ©152.35 53 | 38.6 7! 
14.60 - 35.3 ° 51.80 39.1 5 
14.49 11 35-9 6] 5125 99 | 39-1 6 
14.38 | 36.5 50.72 38.5 - 
14.29 2| 37.0 5] 50.24 * | 37.3 
14.21 © | 37.5 5149.81 43 | 35.6 77 
1.010 —O.I4I 3.000 2.828 
10°.851 55°’.g1 45°.§22 41°.31 
0.00 +0.01 +0.02 +0.18 
+0.4 ~0.3 +0.4 -0.3 
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Mean Solar 
Date. 


Jan. 


Feb. 


Nov. 


Dec. 


APPARENT PLACES OF STARS, 1915. | 


FOR THE UPPER TRANSIT AT WASHINGTON. 


O Aquarii. 
Mag. 3-5 
Right Declina- 
Ascension. tion S. 
h m e , 
22 50 |—1616 
8 a 
8.51 28.5 ' 
8.44 || 28.6 : 
8.39 ° 28.5 ? 
8.37 ° 28.3 ; 
8.37 , | 27°83 & 
$39 622 
“T" 10 'Y a1 
8.55 a | 20°? 13 
8.67 61239: 
8.83 || | 22.4 > 
9.03 20.8 
9.26 iy 19.08 
9.81 29 | 15.0 
10.12 37 | 12.9 77 

10. 10. 
1078 33 36 
11.11 i 7.0 " 
143 30) 5335 
73 28 3-8 13 
12.01 2.5 
12.2675] 1.5 7° 
12.4777| 08 7 
12.64 *7| 0.3 5 
12.76 - O.1 : 
12.84 0.2 
12.88 *] 05 3 
12.87 ™| 1.0 5 
12.84 3] 1.7 7 
12.77 a 2.4 , 
256% | 40 8 
12.44 2) 43 8 
12.32 13 5.5 ? 
12.20 i. 6.2 : 
12.09 6.7 
10 3 
11.99 "| 7.0 ° 
.gI 7.2 
1.042 ~0.292 
8*.435 23’7.30 
0.00  +0.02 
+0.4 -0.3 





& Piscis Australis. 
(Fomalhaut.) 
Mag. 1.3 


Right 
Ascension. 


tion S. 





—30 3 

92.1 
1.6 5 

9 7 


68.1 
69.2 * 
70.0 
70.6 


79.9 
70.9 
79.7 
~0.579 
83°’.03 
+0.04 
0.3 
[Eph 1s) 


O Andromeda. 
Mag. 3.6 


Right 
Ascension. 


h m 


22 57 


59-71 

59-56 °° 
59-43 °° 
59-33 '¢ 
59-27 | 


59.25 
59.28 3 
59.35 |! 
59-47 


18 
59-65 ,. 


Dectina- 
tion N. 


14.0 
713) 
20.2 2 
23.4 
26.6 3? 
3I 


29.7 

32.6 79 
35-3 2! 
37-7 aI 
39-9 3 


41.6 
42.9 '3 


43.9 ‘ 
44.4 5 
44.4 © 
44.0 
43.2 3 
41.9 
40.896 
8’’.08 


-0.06 
-0.3 


f Peaasi. 


Var. 2.2-2.7 


Right JOCk 
Ascension. | tion X 


bh m@m ° 


22 §9 |+273 


8 
38.74 W 26.2 | 
38-63 24-9 
38.49 ol 216 
8 4| x 
38-45 5 19-9) 
38.45 


18.1 
38.48 16.4% 
38.56 ; 





14-9 
20 138.67 7% | 13.65 


38.83 ° 12.64 
.O 12.0 
30.27 41118 
39.54 77 | r24 | 
39.84 . 12.8 | 
0.1 
40.17 33 | 13.9 


40.51 15.3 
40.86 35 17.20 
41.20 19.3 
41.54 sr 21.75 
41.85 20 24-2 | 


42.14 
42-39 = | 29.7 
42. 

42.77 -/ 
42.90 *3 


42.98 
43.02 
43.01 
42.98 ; : 
42.91 10 | 47. 


I. 
48.8 
49.6 — 
50.1 
50.2 


i 
0.0 
5 ¢ 








42.81 
42.70 "" 
42.57 °3 
42.44 °° 
42.30 7 
42.16 49.4 
42.04 ** | 48.6 : 
41.92 '* | 47.4 
1.12Q  +0.523 
39°.097 177.25 
~0.03 
0.3 


0.00 
+0.4 


an. =1.2 
11.2 
21.1 
31.1 
. 10.1 


20.0 
- 2.0 
12.0 
22.0 


31-9 


. 10.9 
20.9 
30.9 

10.8 
20.8 


june 9.7 
19.7 
29.7 

luly 9.7 


19.6 
29.6 
Aug. 8 6 
18.6 
28.5 


Sept. 7.5 
17-5 
27.4 
7-4 
17.4 
27. 

Nov. 64 
16.3 
26.3 

Dec. 6.3 
16.2 


26.2 
36.2 


e$,Tan 8 
dean Place 


Yee, Dea 
44,D. 8 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


a Pegasi. 
(Markab.) 
Mag. 2.6 


Right. 
Ascension. 


Declina- 
tion N. 





+14 44 


56.7 
55-6 0 
54-5 | 
53.29 


12 
2.0 
5 II 


50.9 | 
49.9 
49.1 
48.5 
48.3 


48.3 
48.7 4 


on Am O 


79.6 
78.8 


77.8 Io 
+0.263 

§1°’.74 
0.02 
-0.3 


& 
w 
oOo 2 & ND Ht WwW 


55 Pegasi. 
Mag. 4.7 


Right 
Ascensi 


on. 


1.012 
43°.301 
0.00 
+0.4 


” Declina- 
tion N. 





68.3 i 
70.5 


23 
8 72.8 22 


75.0 
7.1 3" 


20 
79.1 
81.0 °9 


82.6 7 
14 


84.0 
85.2 ™ 
86.2 %° 
86.9 


87.4 
87.7 
87.8 
87.7 
87.4 
86.9 
86.2 


85.4 
84.6 


wma ns 


ome NWN W& mt 


+0.158 
60°’.14 

-0.01 

-0.2 


[Eph 1s] 


c? Aquaril. 
Mag. 3.8 


Right 


hm 
23 4 
$s 
55.16 
55.08 
§5-02 
54-98 
54.96 


54-97 
55.02 > 


7 
55.09 ! 


55.21 
15 
55-36 18 


55-54 
55-76 °* 
56.02 7 
56.31 79 
56.62 3" 
32 
56.94 
57.28 >4 
57.62 34 
57-95 
58.27 30 


58.57 
58.83 2° 
59.06 7 
59-25 °° 
59.39 


59.48 
59.54 
59.55 
§9.52 
59.46 


59-37 

59.26 7 
59.14 | 
59.01 3 
58.89 2 


58.77 
58.66 
58.56 °° 


1.076 
5$4°.972 
0.00 

+0.4 


a= wh DH OO 


H§ A OO > 


Oo Aw 


Declina- 
tion S. 





39.6 3 


38.6 


39.2 
40.0 
40.9 
42.0 


43.1 
44.1 
45.0 9 
459 
46.6 f 
47.1 

47.4 ° 
47.5 


—0.397 
62°'.67 


+0.03 
0.2 
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7% Cephei. 
Mag. 4.6 


Right 
Ascension. 


8 
7.95 
68 
7.27 
6.66 t 
6.15 
5.75 * 
26 
5.49 
5.38 II 
5-43 > 
5-63 16 
5.99 


9:54 90 


10.44 
11.35 
12.24 2 
13.09 2 
13.87 6, 
14.56 
15.15 0 
15.64 6 
16.00 3 
16.23 _ 
16.34 > 
16.32 
16.17 ° 
15.91 38 
15.05 
14.49 * 
13.85 69 
13.16 
12.43 . 
11.68 
10.94 m” 
10.23 


3-847 


gi 


0.02 
+0.4 


h m 
23. 5 [+7455 


Declina- 
tion N. 





e ¢ 


59.7 


+3.714 


11°.435 40°’.18 


-0.24 
-0.2 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


27-7 
3 27.8 


28.2 
28.9 
29.9 
31.2 
32.8 


34.6 
36.6 7° 


38.8 i 
41.0 7% 


°] 

43.2 °° 
45.4 
47.5 19 
49.4 3 
51.2 
52.8 4 
54.2 
55-4 — 
56.3 
57.0 
57-5 


57.8 
57.8 
57-7 
573 
56.8 


56.2 
55-4 
54.6 


+0.145 
30°°.12 


mt fe am 
aAawon APH nHnh DA COTO CO 


= 
oo 


Ww AT 6 


Go 6 Aw» & O 





Sec 6, Tan 8 
Mean Place 
D’ya, Dua 

. 8, Dua 6 


-—0.OI 
-0.2 
{Eph 1s] 





5 Cassiop. (Heis). 
Mag. 5.6 


9.95 

9.70 75 
9.48 22 
9.29 19 
9.16 5 


9.09 
9.08 6 
9.14 | 
9:27 
9.48 7 
9-75 

10.09 34 

10.48 39 

10.92 a 

II. 

39 49 


11.88 
12.38 5° 
12.87 49 
13.34 au 
13. 

3-7 40 


14.18 

14.53 39 
14.83 m4 
15.07 
15.24 07 


15.34 
15.38 4 
15.36 7 
15.29 4 
15.16 3 


14.98 
14.77 
14.53 °° 
14.27 |. 
13.99 - 


9 
13.70 
13.42 7 
13.167 
1.821 
11*.138 


—-0.01r 
+0. 4 





+1.523 
567.28 

-0.10 

-0.2 


APPARENT PLACES OF STARS, 1915. 


> Aquarii. 


Mag. 


55-34 
55.26 
55-20 
55.16 
55:14 


55-15 
5 5-19 
55.2 
55-36 °° 
55-50 9 
55-67 
55-88 7? 
56.13 7° 
56.40 5 
56.69 | 
57.00 
57-33 © 
57-65 *. 
57.97 
58.27 38 
58.55 
58.80 75 
59.02 "8 
59.20 4 
59-34 <4 
59-44 
59-49 
59.51 
§9-49 
59-45 
59.38 
59.28 *° 
59.18 ” 
59.07 


~ WW wd Q 0 


4 
7 


“dh NN uN 


II 
° 58.96 10 


58.86 


1 58.76 7° 


58.67 *| 
1.006 


4-4 








Cn ew to 
i) Men nS 
a 


6.0 
6.6 


a1 


—O.31g) 


d 


55°.235 26° 81 — 


0.00 
+0.4 


40.01 
0.2 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


7 Aquaril 
on Sol ag. 4.5 
Date. 
Right Declina- 
Ascension. tion S. 


—0.168 
63°7.17 





y Tucane. 
Mag. 4.1 


Right 
Ascension. 


h m 
23 12 


$s 
28.99 
28.75 74 
28.56 *9 
28.41 3 
28.31 

gr, 


28.27 
28.28 


1.925 
28°.514 


+0,01 
+0.4 


Declina- 
tion S. 





— 58 41 
83.0 

81.6 74 
79.8 
77-5 °° 
74.9 0 
72.0 

68.9 3" 
65.6 33 
62.3 y 

8. 
_9 34 


46.5 


4 24 
oI 
o] 44 vB 


42.0 

40.3! 
39.0 *3 
38.3 7 
38.0 ; 


38.2 

38.9 7 
40.1 6 
41.7 °9 
43.6 22 
45.8 

48.2 74 
50.7 75 


24 
55-6 a 


57-7 
59.5 * 


79 | 61.0 55 


62.0 - 
62.5 ; 


62.5 
61.9 6 
60.8 ** 


—1.645 
68”.12 


+0.11 
-0.2 
(Eph 15} 


Y Pisciam. 
Mag. 3.8 


Right 
Ascension. 


h m 


oN Rh OO OC 


47.19 

47.51 3 
47.83 %° 
48.15 0 
48.45 >. 


48.73 
48.99 7° 
49.20 8 
49.38 * , 
49.52 | 
49.62 6 
49.68 ; 
49.70 | 
49.69 4 
49.65 7 
49.58 
49.50 | 
49.40 
49.30 
49.19 

49.09 
48.99 "° 
48.90 9 
I.00I 
45°.512 

0.00 
+0.4 


Declina- 
tion N. 


30.2 
30.1 
29.8 
29.3 
28.7 


28.1 


27.4 
26.7 





+0.049 
3.66 


0.00 


0.2 
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y Sculptoris. 


Mag. 


Right 
ion. 


2314 
3 
14.52 
14.41 * 
14.32 ° 
14.26 3 
14.23 ° 
14.22 
14.25 3 
14.32 7 
14.43 +6 
14.58 i 


14.76 
14.99 °° 
15.25 | 
15.55 ° 
15.88 33 
35 


16.23 
16.59 ° 
16.95 oo 
17-31 © 
17.66 32 
17.98 
18.27 79 
18.52 795 
18.73 - 
18.89 * 


I2 
19.01 
19.07 | 
19.08 
19.05 ° 
18.99 10 
18.89 
18.76 73 
18.62 ts 
18.47 

15 
18.32 14 
18.18 14 
18.04 
17.92 *? 


1.192 


0.00 
+0.4 


4-5 


Declina- 
tion S. 





° ? 


— 32 59 


52-5 
52.1 4 
51-3 
50.3 tA 
48.9 16 
47-3 
45.4 °° 
43-4 
Alt i 
38.7 25 
36.2 


25 
33-7 
31.1 2° 


28.6 75 

26.2 74 
22 

24.0 


22.0 °3 
20.2 7 


18.8 “ 
17. 

77 7 
17.0 

16.6 4 
16.6 ° 
17.0 , 
17.7 7 


18.7 

20.0 *3 
21.4 ts 
22.9 ©? 
24.5 


26.0 


27.4 °4 
28.7 73 
29.7 * 
30.4 7 
30.8 

30.9 ° 
30.7 * 


—0.649 


14".195 437’.05 


+0.04 
-0.2 
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FOR THE UPPER TRANSIT AT WASHINGTON. 







59 Pegasi. 
Mag. 5.2 


45.4 
*4 | 47.5 
49.4 
51.2 
52.8 


54.2 
55-4 
56.3 
57-0 
57-5 


57.8 
57.8 
57-7 
57-3 
56.8 


56.2 
55-4 
54.6 


-0.2 


{Eph 15] 


Declina- 
tion N. 





+0.145 
30°’.12 


—O0.01 


5 Cassiop. (Heis). 
Mag. 5.6 


Right | Declina- 
Ascension. tion N. 





® é 


+56 41 


73-2 
14 
71.8 8 


+1.523 

56’.28 
—0.10 
-0.2 


APPARENT PLACES OF STARS, 1915. 


¢ Aquarii. 
Mag. 4-4 


Right 
Ascension. 


h ww 


9 


23 
$s 
55-34 
55-26 
§5.20 
55-16 
55-14 


55-15 
55-19 
55.26 


55-36 © 
55-50 “4 27.1 : 


55-67 


55-88 7° 
56.13 79 
56.40 7/ 
56.69 a 


57-33 22 
57.65 * 
57-97 30 
58.27 38 


58.55 


58.80 *5 
59.02 72 | 4.7 


59.20 


14 
59-34 * 


59-44 


59-49 > 


59-51 
59-49 
59-45 


59.38 


59.28 *° 
59.18 - 
59-07 |. 
° 58.96 0 


58.86 


58.76 *° 


58.67 


Dechne 
tas §. 





28.4 
28.9 
29.3 
29.5 — 
29.6 
29.5 
4} 29.3 
7! 28.8 
28.1 


8 
6 
4 
2 
I 


°o 


7 





25-9 
24.5 
22.9 
21.1 
19.1 


17.1 
15.1 ® 
13.0 
11.0 

20 
9 F 
7-3. 
6.0% 


I 


~~ rb 


= 


2 


3-7 
2.9 


2.4 
5] a4 
2.0 
2.2 
4] 35 


7 

2.9 
3-5 
4.1 
4-7 
5.4 
6.0 
! 6.6 
91 oat 





2 


pee ee ee ae ee 


Oo-1 oO Oo oOo 


1.006 -O.114 , 


55-235 26° 81 


0.00 
+0.4 


——— | 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


¥ Aquarii. 


Right 
Ascension. 


h m 
23 II 


8 
26.52 
26.44 
26.38 


26.34 
26.32 


an. 1.2 
11.2 
21.1 
31.1 
10.1 


20.1 

2.0 
12.0 
22.0 


31-9 


10.9 
20.9 
39.9 
day 10.8 
20.8 


26.32 
26.36 
26.43 


26.53 
26.67 


\pr. 26.84 


27-57 


27.05 i. 
27.30 ° 


8 
6 
4 
2 
° 


4 
7 
Io 
14 
17 


I 


27.87 3° 


31 


28.18 
28.50 


30.8 
june 9.8 
19.7 
29.7 
july 9.7 


19.6 
29.6 
Aug. 8.6 
18.6 
28.5 


Sept. 7.5 
17.5 
27.5 
7-4 
17.4 
27. 
Nov. 64 

16.3 

26.3 
Dec. 6.3 


30.00 


30.40 
30.54 


30.64 
30.70 
30.72 
30.71 
30.66 


30.59 
30.50 


Oct. 


16.2 
26.2 
36.2 


ec$, Tan 8 
fean Place 


Y ga, De a 
W6, De 6 


30.07 
29.88 


+0.4 


30.22 7 


30.40 * 
30.29 * 
30.18 ** 

Ir 


29.97 7 


32 
28.83 33 

32 
29.15 31 
29.46 8 


29.74 26 


2 
18 
14 
10 
6 
2 
I 
5 
7 
9 
° 
I 


° 
9 


1.014 
26°.377 
0.00 


Mag. 4.5 


Declina- 
tion S. 





— 9 32 
65.7 

66.1 4 
66.3 7 
66.4 * 
66.3 ; 


66.1 
65.6 95 
64.9 7 
64.0 9 
62.9 7" 


61.6 


58.2 
56.3 
54-3 


52.3 
50.2 
48.2 
46.2 : 
44.4 
42.8 
41.4 0 
40.3 
39.4 2 
38.8 

3 
38.5 
38.4 
38.5 
38.8 
39-3 


39-9 
40.5 
41.2 
41.9 
42.6 


43.2 
43-7 
44.2 ° 


—~0.168 
637.37 


Aw 39) ON Aw Ww -« 


+0.01 
0.2 


y Tucane. 
Mag. 4.1 


Right 
Ascension. 


h m 
23 12 


$8 
28.99 
28.75 74 
28.56 *9 
28.41 ° 
28.31 

3, 


28.27 
28.28 , 
28.35 
28.49 “ 
28.69 6 


28.95 

29.28 33 
29.65 37 
30.07 7 
30.53 # 
31.03 

31.55 > 
32.07 > 
32.58 0 
33.08 6 


33-54 
33-95 * 
34.31 3 
34.60 °° 
34.82 14 


34.96 
35.02 
35.01 
34.92 
16 
34.76 
34-54 
34.28 7° 


29 
33-99 
33.68 37 


31 
33-37 32 
33.06 
32.77 -9 
32.51 7° 


1.925 
28°.514 


6 
I 
9 


+0.01 
+0.4 


Declina- 
tion S. 





— 58 41 
83.0 
81.6 *4 
79.8 
77-50 
74-9 3, 
72.0 
68.9 3" 
65.6 33 
62.3 s 
8. 
5°-9 34 
55-5 
52.3 3 
49.3 3) 
46.5 


24 
I 
44 aI 


42.0 
40.3 0! 
39.0 *3 


38.3 7 
38.0 ; 


38.2 

38.9 / 
40.1 “ 
41.7 19 
43.6 


0.2 


{Eph 15] 


I 
>} 49.19 © 


y Piscium. 
Mag. 3.8 


Right 
Ascension. 


h m 
23 12 
r) 
45-55 
45-47 
45-41 
45-37 
45-35 


45-35 
45.38 ; 
45.45 7 
45.55 °° 
45.68 
45.86 
46.07 7” 
46.31 74 
46.58 77 
46.88 3° 
gr 


47.19 

47.51 > 
47.83 3° 
48.15 0 
48.45 28 


48.73 
48.99 7° 
49.20 "3 
49.38 
49.52 “4 


49.62 
49.68 6 
49.70 * 
49.69 

49.65 ; 
49.58 . 
49.50 | 
49.40 

49.30 °° 


I 
° 
49.09 
48.99 °° 
48.90 ° 
I.001 
45°.512 
0.00 
+0.4 


Declina- 
tion N. 





28.2 
29.1 ; 
29.7 

30.1 ‘ 
30.2 ¢ 
30.2 
30.1 
29.8 
29.3 
28.7 


DnAwW WwW 


28.1 


27.4 / 
26.7 7 


+0.049 
3’.66 


0.00 
0.2 


479 


y Sculptoris. 
Mag. 4.5 


Right 
Ascension. 


1.192 


Declina- 
tion S. 





° ? 


— 32 59 


52-5 
52.1 


-0.649 


145.195 43°°.05 


0.00 
+0.4 


+0.04 
-0.2 


480 


Mean Solar 
Date. 


Jan. 


Feb. 


Mar. 


Apr. 


1.2 
11.2 
21.1 


31.1 
10.1 


20.1 

2.0 
12.0 
22.0 


31.9 
10.9 
20.9 
39.9 


May 10.8 


20.8 


30.8 


June 9.8 


19.7 
29:7 


July 9.7 


Aug. 


19.6 
29.6 
8. 
18.6 
28.5 


Sept. 7.5 


Oct. 


Sec 6, Tan 6 


17-5 
27-5 

7-4 
17.4 


27.4 


. 6.3 


16.3 
26.3 
6.3 


16.2 


26.2 
36.2 


Mean Place 


D’y a, Dea 
Dy 6, De 6 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


O Cephei. 
Mag. 4.9 


Right 
Ascension. 


h m 
23 15 
78 

5-7 
5.34 © 
4-95 
4.62 of 
4.36 17 
4.19 
4.12 7 
4.15 9 
4.29 0 
4-53 34 


4.87 
5-31 
5.82 57 
7.02 °3 


65 
7-67 
8.33 ° 
8.98 ‘ 
9.61 3 
10.1 
? 53 


10.72 
11.18 4° 
11.57 99 
11.87 3° 
12.08 7? 
13 


12.21 
12.25 4 
12.20 
12.07 73 
11.86 7° 
28 


11.58 
11.24 oo 
10.86 3 
10.43 7 
9.51 
9.04 47 
8.59 45 


2.630 
7°.766 
~0.01 
+0.4 


Declina- 
tion N. 


+67 38 
66.0 13 
64.7 
63.0 77 
60.7 73 
58.1 2° 
28 


88.5 
88.2 3 


87.3 ° 
+2.432 
46’’.70 


—0.16 
~O.2 


6 29.65 


T Pegasi. 
Mag. 4.6 


Right 
Ascension. 


h m 
23 16 
8 
25-47 | 
25-37 
25.28 
25.21 


25.17 


25.15 
25.17 s 
25.23 
25.32 ? 
25.46 *4 


18 
25.64 
25.86 “6 
26.12 : 
26.40 
26.71 3° 

7 33 


27.04 

27.38 34 
27.72 34 
28.05 - 
28.37 29 


28.66 
28.92 7° 
29.15 3 
29.33 0) 
29.47 5 
29-57 
29.63 


eh VT OO O 


29.64 
29.59 
29.52 
29.42 *° 
29.31 ** 
29.19 - 
29.07 
28.94 

28.82 *? 
28.71 * 


1.089 
25".654 
0.00 

+0.4 


6 
2 
I 
5 
7 


Declina- 
tion N. 





+23 16 
38.0 

36.8 - 
35-5 °° 
34.0 7 
32-4 
39.9 

29.5 *4 
28.2 73 


60.6 
61.3 
61.7 
61.8 
61.6 


61.1 
60.3 
59.3 °° 
+0.430 
29°’.52 
0.03 
~-0.2 
[Eph zs) 


CO wm OH eh *) 















































b' Aquarii. 4 Cassiopeiz. 
Mag. 4.2 Mag. 5.2 
Right | Decne | Right | Dects 
Ascension. tion S. Ascension. } tien 3 
h m an h m 
23 18 |—2033 4 23 21 |+6r. 
+ | ad 8 " 
30.72 | §9.2 1.93 76.4 
30.63 9| 59.2 °f 1.60 33 | 75.1 
30.56 (| §9.0 74 1.30 8° | 73-4 
30.50 - | 58.6 ; 1.05 * 71.2 
30.47 3 | 57.9 51 85 5, | 987 
30.47 57.0 - 0.72 6 66.0 
30.50 3| §5.9 °° | 0.66 63.2 
30.56 °| 54.5 4] 0.69 5 | 60.3 
0.65 9| 52.977] 0.80 ** | 57.6 
apt 1.128 1.00 2° 55.1 
39-79 17 of. 19} 7°? a8 | >> 
30.96 49.2 1.28 52.9 
31.17 4 47.2 1.63 - 51.2 
31.41 28 | 45.0 0° | 2.05 2, | 500 
31.69 42.8) 2.53 ©, | 493 
31-99 2 40.5 22 | 3-05 2) | 49: 
32.31 | | 38-3) | 3-59 ss | 495 
rape) petals 
, 31g] 4:70 2. 
33-31 33 | 32.5 1° | 5-23 93 | 54.0 
33-63 2 | 31-0 1 5-73 2, | 5O4 
33-93 29.8 6.19 59.2 
34.20 7! | 28.9 , 6.59 4° | 62.4 
34-44 °*| 28.3 | | 6.93 3% | 65.7 
34.64 *~ | 28.0 3 7.20 69.3 
34.79 - 28.0 3 | 7-42 3, (729 
34.90 28.3 7.54 76.5 
34.97 7|28.8 517.59 > [801 
34.99 . 29.6 ~} 7.58 4 8 3.6 
34.97 7 | 30-5 2} 7-50 1, | 868 
34.93 5 | 31-5 | 7-35 22 | 89-8 
34.85 32.6 7.415 92.5 
34-75 | 33-7. | 6.91 -* | 94.8 
34.64 i 34.7 °° | 6.62 "9 96.6. 
34.52 °° | 35-6 3 6.30 4 8.0 
34-40 | 36-4 ¢| 5-96 3s 98. 
34.28 37-0 5.61 99.0 
34.16 *? | 37.3 34 5.26 35 | 98.7 
06 7° | 37.5 7} 4.92 3% | 97.8 | 
1.068 -0.375 2.118 +1.8} 


30°.455 3°.292  §7°°.70 





Date. 


1.2 
T1.2 
21.1 


31.1 
‘eb. 10.1 


ami. 


20.1 

2.0 
12.0 
22.0 


31-9 


Apr. 10.9 
20.9 
30-9 
May 10.8 
20.8 


far. 


30.8 
June 9.8 
19.7 
29-7 
July 9.7 


19.6 
29.6 
Aug. 8.6 
18.6 
28.5 


Sept. 7.5 
17.5 
27.5 

7-4 
17.4 


27.4 
Nov. 6.3 
16.3 
26.3 
Dec. 6.3 


Oct. 


16.2 
26.2 
36.2 


Sec 6, Tan 3 


Mean Place 


Dya, Dua 
D, 6, De 6 


33281°—1915——31 


APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


Uv Pegasi. 
ean Mag. 4.6 
Ascension 


Con > 


NNN fess joo} Ne) 


WYP PRAWI 


COW mm 


7:77 





+0.4 


K Piscium. 
Mag. 4.9 
Right | Deciina- 
Ascension. | tion N. 
h m e é 
23 22 |+ 047 
8 Ly 
4.62 g | 25-9 7 
. 25.2 
3447 7 | 24.6 ° 
34.42 ° 24.0 : 
34-39 1 [23.6 | 
34.38 2 | 23? | 
34.46 é 33.1 ° 
34-55 55 | 23-4 5 
34.67 1 23-9 3 
34-04 20 258 II 
35-27 23 | 27.1 73 
5.53 26 28.7 16 
39°39 a9 | 30. 37 
35.82 30-4 || 
36.13 32.4 
36.45 3 | 34.4 °° 
36.77 | 3.5 _ 
37-09 31 39.9 5 
37-40 *. 40.6 30 
37.68 42.6 

26 18 

38.16 2? | 46.1 27 

38.35 7 | 47.5 ° 

38.50 *5 | 48.7 7? 

II Io 
38.61 49-7 

38.68 ; 50.4 : 

3370 # {ene 3 

8.67 3 ° 

38.67 © 151.2 | 
38.61 51.1 

38.53 50.8 3 

38.347 |49.9 5 

38.23 " 14 S 

. _ > , 
38.12 48.7 

38.02 *° | 48.1 , 
37-93 47-4 

+0.423 1.000 +0.014 
9”°.35 34.509 24°’.69 
—0.03 0.00 0.00 
-0.2 +0.4 ~0.2 
(Eph 15) 


6 Pisctum. 
Mag. 4.4 


Right 
Ascension. 


23 23 
8 
39-41 
39-32 ° 
39.25 7 
39-19 
39.16 ° 


39-15 
39-17 | 
39.22 
39.31 ° 
39-43 16 


39-59 

39.79 
40.03 ‘ 
40.29 29 
40.58 31 


40.89 

41.21 3? 
41.53 3° 
41.85 a 
42.16 8 


42.44 
42.70 7° 
42.93 *8 
43.11 rs 
43.26 Ln 


43-37 
43-44 
43-47 
43-46 
43-43 


43-37 
43.29 
43.20 | 
43.10 
42.99 © 
2.8 
12.78 m 
42.69 ° 
1.005 
39°-334 
0.00 
+0.4 


oo © AW ww ~~ 


I 
°o 


Declina- 
tion N. 





® s 


+ 554 


46.2 
45-4 
44.6 
43.8 
43.1 


42.5 
42.0 
41.8 
41.7 
42.0 


42.5 
43.3 
44.4 
45.8 
47.4 


49.2 
51.2 
§3-3 
55-4 
57.6 


59-7 
61.7 
63.6 
65.3 
66.8 


68.0 
69.0 
69.8 


70.4 
70.8 


70.9 
70.9 ° 
70.7 7 
70.3 ; 
69.8 5 
69.2 

68.5 H 
67.7 

+0. 104 
43°’.24 


-0.0!1 
0.2 


CO NW HH Dw an © CO OO 


st mm 
A> 


18 
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70 Pegasi. 
Mag. 4.7 


Declina- 


Right 
Ascension. tion N. 





23 24 

8 o 
51.28 
51.19 
51.12 
51.06 
51.02 


51.00 
51.02 
51.07 > 
51.16 2 
51.28 6 


51-44 
51.65 7 
51.88 73 
52.15 0 
$2.45 39 
52.76 

53.08 37 
53-41 33 
53-73 2 
54.04 3° 


54-33 

54-59 2° 
54.82 73 
55.01 te 
55.16 LG 


55.27 7 
55-34 3 
55-37 + 
55-36 3 
55-33 & 
8 
9 
oO 


aA 


55-27 
55-19 
55-10 | 


5§.00 
II 
54.89 


54-78 | 
54.67 | 
54-57 


1.023 


57-7 
57:0 
56.1 


I 


wm 
00 
Ww 
on AW WO db 


+0.218 


51°.274 29°.4% 


0.00 
+0.4 


-0.01 
-0.2 


482 APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 





fF Sculptoris. 72 Pegasi (mean). | A Andromede. t Andromede. 
Mag. 4.5 Mag. 5.2 Mag. 4.0 Mag. 4.3 


Mean Solar 











e e bh ™m e 
+4559] 23 33 |+424 
oe 8 * 
Jan. 1.2 46 . . . . 67.1 12 | 97°37 7 658 | 
11.2 . . . . . 65.9 64 7°20 « 64.6 
21.1 | 25. . ; , 64.3 © | 57-05 "5 63.1 
31.1 | 25.13 ? | 87. 44 2] 209. , 62.4 9} 56.91 “4 | 61.3 
Feb. 10.1 | 25. , , . ; 60.2 771 56.81 *° | 59.2' 
4 I 7 23 6 7 6 ‘ 
20.1 | 25. . ; , , 57-9 |56.74 | 56.9 
Mar. 2.0] 25. , , 4 0? , ; 55-5 56.72 ; 54:7, 
12.0 . . . 3 . . 3 | 53-2 56.75 3 52.5. 
22.0] 25.19 | ; 46. 85 | 51.0 . 56.83 13 | 504, 
Apr. 1.0] 25. . . 74) 22: 49.0 | 56.96 19 48.6, 
10.9 | 25. , , ; , 47.4 157-15 47-2 
20.9 | 25. . , 98 * 3 54 23. 46.2 " 57.39 oo 46.1 
30.9 . . . . . 45-5 57.68 45.5. 
May 10.8 | 26. ; , , 45.2 ; 58.01 38 45-3 
20.8 | 26. 36 | O 86 © | 19. . 45-4 — 58.37 72 45-7 
30.8 . . . . . 46.1 58.75 46.5 
June 9.8 | 27. ; , , ; , ; 47.3 "7 59.15 me 47.8 
19.7 | 27. . . . 68 4° | 49.0 77] 59.55 4° | 49.5, 
29.7 | 28.10 3 , . , ; 51.0 | 59-94 . 51.6 
ul . . . ; . . . 60.31 0} 
J y 97 35 I 3 a - ce * 
19.7 | 28. , ; ; , 56.1 , 56.7 
29.6 | 29. . 19 ? , 16 3 | §9.0 29 | 60.97 37 | 59.6' 
Aug. 8.6] 29.41 ” , 437 , , 62.1 371 61.24 77 | 62.6: 
18.6 | 29.64 ” ; , , , 65.3 37 | 61.47 3 65>! 
28.5] 29. 4. 9147.80 7° | 42.2 7°] 27. 68.5 37 | 61.65 7° | 68.8! 
Sept 14 13 2 13 32 er 8 13 
pt. 7.5 | 29. ; , 8 -|27. 71.7 1.7 71.9 
17.5 | 30. 2? , , ; 74.7 °° 61.86 ® 748° 
27.5 | 30. , , , . 77.6 3 61.89 3 776 
Oct. 7.4] 30. , ; ; 80.4 04 61.88 : 80.2’ 
5 82.8 at 61.83 3 82.5 
84.9 | 61.75 _ | 84.5 
86.7 ™° 1 61.63 7? | 86.2' 
88.1 *4] 61.49 ‘ 87.5! 
89.0 : 61.33 7 3 
5 89.5 ; 61.16 8 88.7 


89.1 *] 60.79 *9 | 88.2 
88.1 7° | 60.62 *? | 87.3 
Sec 6, Tan 6 ; . . . . +1.036 1.363 +0.9 
Mean Place ; . . . . 51/'.23 57°-797  §0°".7 






0.07 0.00 9-0. 
-O.1 +0.4 ~0.3 





APPARENT PLACES OF STARS, 1915. 483 


FOR THE UPPER TRANSIT AT WASHINGTON. 








2 Piscium. K Andromedz. ao* Aquaril. 
tean Soler Mag. 4.3 Mag. 4.3 Mag. 4.6 
Date. —— 
Right Right Declina- Right Declina- Right Declina- 
sion. Ascension. | tion N. | Ascension. tion N. | Ascension. | tion S. 
h m e 8 h m e gs h m e o 
23 35 |+ 5 +77 9] 23 36 |+43 51] 23 38 |-—15 0 
3 o 8 oe s 0 
an. 1.2] 34.80 50.4 12.60 62.8 19.25 57.1 
11.2] 34.71 9 49.5 9412.43 *7 | 61.6 *? | 19.16 : 57.4 > 
21.1 | 34.63 ° 48.1 4] 12.27 7 | 60.1 3 19.08 °| 57.4 ° 
31.1 | 34.87 , 46.2 iv 12.13 “ 58.3 19.01 : 57.3 ; 
‘eb. 10.1 [| 34.53 ; 43.8 7 12.02 7 56.2 23 18.96 > | 57-0 5 
20.1 | 34.51 4I.1 11.95 53-9 18.94 56.4 
far. 2.0] 34.52 7 38.1 3°] 11.92 3| 51.6 231 18.95 7155.6 ° 
12.0 | 34.56 3 11.95 4 49.4 77118.99 41 54.6 *° 
22.0 | 34.64 12.03 47.3 i 19.06 Z 53.4 ts 
Apr. 1.0 | 34.75 +6 12.16 19 | 45-4 ge | 9-17 pe | SED 
10.9 | 34.91 12.35 143.9 [19.32 | 50.2 
20.9 | 35.10 79 12.59 24| 42.8 ] 19.51 19 | 48.4 7 
30.9 | 35.32 77 12.88 79 | 42.1 7119.74 75 | 46.4 7° 
May 10.8 | 35.58 * 13.21 331 41.9 7119.99 79 | 44.2 7? 
20.8 | 35.86 1 13.57 ‘ 42.2 ; 20.28 42.0 - 
30.8 | 36.17 13.96 42.9 20.59 39.8 
June 9.8 | 36.49 3” 14.36 4° | 44.2 °3 | 20.91 3? | 37.7 77 
19.7 | 36.81 37 14.77 47 | 45.8 7] 21.24 33 | 35.6 7% 
29.7 | 37.13 © 15.16 59 | 47.9 2) | 21.57 39 | 33-7 8 
July 9.7 | 37.44 0 15.54 6 50.3 7 21.89 30 | 19 rs 
19.7 | 37.73 15.90 [53.0 [22.19 | 30.4 
29.6 | 38.00 77 16.22 37 | 55.9 79 | 22.46 77 | 29.2 7? 
Aug. 8.6 | 38.23 73 16.49 77 | 58.9 3° | 22.71 75 | 28.2 *° 
18.6 | 38.43 * 16.72 73 | 62.0 3" | 22.92 77 | 27.6 © 
28.5 | 38.59 3 16.91 "3 65.2 23.09 a 27.2 4 
Sept. 7.5 | 38.72 8 80.7 17.04 | 68.3 23.21 27.2 
17.51 38.80 ~| 81.7 17.13 9171.3 39] 23.30 9] 27.4 ? 
27.51 38.84 4] 82.5 17.16 3| 74.1 721 23.34 4] 27.8 4 
7.4.1 38.85 ; 83.0 17.15 : 76. i 23.35 : 28.5 i 
17.4 | 38.83 ; 83.3 17-10 2] 79-1 7123-33 6 | 29:3 9 
27.4 | 38.78 83.4 17.02 81.2 23.27 30.2 
Nov. 6.4} 38.71 i 83.3 16.90 *? | 82.9 77} 23.20 7 | 31.2 *° 
16.3 1 38.63 ~ | 83.1 16.76 “4 | 84.2 3] 23.10 7° | 32.1 9 
Dee 26.3 38.53 re 82.7 16.60 - 85.1 : 23.00 ” 33.0 : 
- 6.31 38.43 to 82.1 16.42 8 85.6 22.89 - 33.8 , 
16.2 | 38.33 81.5 16.24 85.6 22.77 34.5 
26.2 | 38.23 *° | 80.8 16.05 " 85.1 5122.67 * | 35.0 5 
36.2 | 38.13 7°] 80.1 15.87 *" | 84.2 9122.56 7135.4 4 
ec 8, Tan & 1.004  +0.090 4-501 +4.388 1.387 +0.961 1.035 —0.268 
Mean Place 34°.656 55°’.78 50°.979 28.64 13°.039 47°’.31 18°.918 53°’.55 
Vya, Dea 0.00 -0.0r -0.01 -0.29 0.00 -0.06 0.00 +0.02 
Dys, Do 8 +0.4 -0.1 +0.4 -o.1 +0.4 -0.1 +0.4 -o.!1 


[Eph 1s] 


484 


Mean Solar 
Date. 


1.2 
11.2 
21.2 


31.1 
10.1 


Jan. 


Feb. 


20.1 
2.0 
12.0 
22.0 
1.0 


Mar. 


Apr. 


10.9 
20.9 
30.9 
10.9 
20.8 


May 


30.8 
June 9.8 
19.7 
29.7 
July 9.7 


19.7 
29.6 
Aug. 8.6 
18.6 
28.6 


Sept. 7.5 
17.5 
27.5 

7-4 
17.4 


27.4 
Nov. 6.4 
16.3 
26.3 
Dec. 6.3 


16.3 
26.2 
36.2 


Oct. 


Sec 6, Tan 6 


Mean Place 


D’ya, Dea 
Dy é, Du 6 





APPARENT PLACES OF STARS, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


1! Aquaril. 
Mag. §-3 


Right 
Ascension. 


h m 


23 39 
8 
48.04 


47.94 ° 
47.86 
47.79 


47.74 


47-71 | 
47.72 

47.76 7 
47.83 
47-94 


48.09 

48.28 *9 
48.50 i 
48.76 29 
49.05 | 


49.36 

49.68 3? 
50.01 33 
50.35 2 
50.67 31 


50.98 
51.26 7° 
51.51 79 
51.72 1 
51.89 13 
52.02 

52.11 ? 
52.16 
52.17 
52.14 


52.08 
52.00 
51.91 
51.80 7 
51.68 *? 
12 


51.56 
51.45. 
51.34 
1.056 
47°.668 
0.00 
+0.4 


wu =3 C0 O 


~~ 0) oO Ww 4 iw 


Declina- 
tion S. 


—18 44 
60.6 

60.8 ? 
60.7 * 
60.4 3 
59-9 3 


59-1 
58.1 


56.8 3 
55-3 02 
53-7 
51.8 
49:7 
47. 
45.3 5 
43.0 °3 
40.8 

38.6 7? 
36.6 - 
34.7 °° 
33.0 7° 
31.6 

30.5 "5 
29.7 

29.2 ® 
29.1 ° 
29.3 

29.7 © 
30.4 7 


"31.2 


32.2 


33-3 
34-4 
35-5 
36.5 °, 
37-3 
38.0 
38.5 ° 
38.8 3 


—0.339 

55°’.85 
+0.02 
~0.I 


) Andromeds.. 
Mag. 5.1 


Right 
Ascension. 


com om 6 


1.438 
49°.039 
0.00 
+0.4 


Declina- 
tion N. 





e o 


+45 56 


69.9 

68.8 rs 
67.3 

65.5 8 
63.4 22 
61.2 

58.8 74 
56.5 73 
54-3 
52.4 


90.9 “ 
91.9 
92.5 © 
92.6 
92.3 
91.4 
+1.034 
53°’.64 
~0.07 
-O.1I 


Oo w 


[Roh re) 


























41 H. Cephei. O Sculptoris. 
Mag. 5.0 Mag. 4.6 
Right Declins- Right — Decime! 
tion N. || Ascension. | tica S. 
h m 7% h m . | 
23 43 |+67 19] 23 44 |—283! 
8 oe ry " 
48.79 84.8 | 30.46 | 70.2 
48.35 11 | 83.9 81 30.34 we | OE 
47-94 2. 82.5 19) 30:24 g | O97 | 
47.57 ° 80.6 — 30.16 5 9° 
47.27 4 78.2 i 30.10 | 68.0% 
. | 66 
12.08 14| 758 10] 2006 0 Al 
46.87 3| 69.9 79| 30.09 3 63.34 
7 ; 29 6 | 
46.94 67.0 27 30.15 i U2 
47.11 3 64.3 a5 30.26 15 | 59 
£739 | So 8 | $08 4 
48.23 4°| 58.1 1° 30.83 * 51.6 
48.77 * 57.0 **} 31.09 30/42" 
49.36 © | 56.4 || 31-39 32 408 
49-99 56.4 (|31-71 | 442 
50.85 | 57) 3205 3 Hes 
5 16 36 | 
51.96 >| 59-77, 32.76 38.2 | 
52.58 61.8 33-10 © 36.8 
53-15 64.3 133-42 | 35.7 
53.66 5" | 67.2 791 33.72 3° 34.9 
54.11 45 | 70.4 37] 33.99 77 | 34.6 
54-48 3a | 73-9 33) 34-22 op i 
; . .40 0 
one oe 34-4 14) 
54.9 1.2 34.54 35:7 44 
55-10 ‘t 84.9 %6 34.64 7°) 36.7 
55-14 -5 34-99 ~ | 37-9 
55.09 5 92.0 3° 34.70 ; 303 
54-96 © | 95.3 30 34.67 ; 40.8 
54.76 98.3 17 34.60 9 A235 
54.49 “/ [101.0 aa] 345! 7, | 438 i 
54-17 ©, |103.2 3} 34-40 13 45.1 
53:79 1 105-0 | 34-27 46.3 
53-38 * |106.2 7 34-14 7473, 
52.94 P 106.9 34.00 | | 48.0 , 
52.48 * |106.9 °| 33.87 79 | 484 
45 5 13 
52.03 * |106.4 94 33-74 7 | 48.5 
2.596 +2.395 1.139 -0.545 
50°.271 63’’.92 29°.985 62''.61 
0.00 —0.16 0.00 +0.04 
+0.4 +0.4 -0.! 


-o.I 

















APPARENT PLACES OF STARS, 1915. 485 | 
FOR THE UPPER TRANSIT AT WASHINGTON. 
y’ Octantis. @ Pegasi. pP Cassiopeiss. | Groombridge 4163. 
‘ean Mag. 5.1 Mag. 5.2 Mag. 4.8 Mag. 6.6 
Date. : 
Right | Declina- | Right | Decline | Right | Decline | Right | Declina- 
Ascension. | tion S. | Ascension. | tion N. | Ascension. | tion N. [| Ascension. | tion N. 
h m ° ¢ h m ° a h m e ’ h m e s 
23 47 |—82 28] 23 48 |+18 38] 23 50 |+57 1] 23 50 +7356 
8 ” 8 (24 3 oo 8 il 
am. .24911.25 105.1 9.76 61.7 7.02 54.7 38.52 36.3 
11.2] 9.82 130 103.4 3 9-66 _ 60.8 2 6.74 * 53.8 . 37.85 6, 35.7 ° 
202] 85 act ar] 256 8/527 sa) S48 2 | S24 913722 oo] 4 
‘eb. 10.1 6.49 9 95.2 371 ogt ? 57.3 13 6.05 "9 48.3 22 36.19 47 30.3 23 
69 35 4 12 14 24 37 26 
far. 2.0| $35 45| 88.0371 9.36 *| 350%] S82 9] 45-32 | 35.58% | 24.8 
“12.0 5.16 *9 84.23 9.39 3 54.0 70 5.81 ; 40.6 37 35.48 10 | 51.8 3° 
22.01 5.21 5| 80.24) 9.45 °| 53.2 8 5.87 © 38.0 7°| 35.52 4| 18.8 3° 
Apr. 1.0 5.52 37 76.3 39 9.55 70 52.7 5} 6.00 33 35.6 24 35.72 20 | 16.0 78 
55 38 15 3 20 22 34 27 
20.9| 685 71 68.555) 9.899 | sae *| 6482! srr "7| 3654 #l1r0 73 
30.9 7.85 100 6. 6 33 10.11 2 52.9 41 6.82 34 30.4 73 37.14 60 9.1 19 
Ma ° 06 12! 6 63° ; g 2 ‘2 8 “40 9 8 70 8 13 
Y 10.9 9. +36 62. 6 10.3 29 53-7 - 7.22 29.5 3 37-34 78 z. 5 
20.8 | 10.42 150 .O 3 10.67 54. 14 7.6 3 29.2 38.62 84 me) 
30.8 | 11.92 57.8 10.98 56.2 8.14 29.4 39.46 6.6 
June 9.8 [13.53 169 56.1 u 11.31 io 57.9 "1 8.64 . 30.2 : 40.32 a 6.9 ; 
19.7 15:20 14 55.0] 11.64 33 59-9 7 | 9-14 10 31.4 5 41.20 86 7.8 14 
29.7 | 1 99 v69 54-4 | 11.97 33 62.0 23 9.63 33.2 i 42.0 83 9.2 19 
July 9.7 | 18.57 6o| 943 6 12.30 7 64.3 23 IO.1I 35-3 16 | 42- 9 II. 14 
29.6 | 21.65 48] $6.07) 12.88 | 65.0% rage 4 | 40.8 9 | 44-36 72 | 1e2 7 
Aug. 8.6 22.96 3 57-6 ref 13-13 9 71.3 3 11.31? 43.9 3 44.96 -t 19-4 i 
ee 24. 59. as 13.34 8 73.6 a 11.61 - 47.2 4 45:47 10 22. 36 
28.6 124.92 |, | 62.1 27 13.52 75.7 19 11.86 B 50.6 35 45.87 |. 26.4 7 
Sept. 7.5 [25.50 64.8 113.65 77.6 12.04 54.1 46.15 30.1 
8 30 9 18 I 34 17 38 
175 125.78 7) S78 Sof TOZK 6) 704 so) 1215's | 575 34 | 463211339 
Oct. 7.4 125.43 25] 73.8 3°} 13.82 ? 82.3 3112.20 ! 64.1 3? 46.31 6 41.4 37 
° 8 6.6 28 8 I “aI ; 5 "49 ~~, 18 * 35 
17.4 124.80 76.6 | | 13-81 1 83.4 g) i235. 67.0 | 46.13 8 44.9 7 
27.4 | 23.90 79.2 13.77 84.2 12.04 69.7 45.85 48.1 
Nov. 6.4 22.76 134 81.4 i 13.70 ; 84.8 ° 11.88 ° 72.1 9 | 45.47 ¥ 51.0 79 
es rasgeg] stasis 2] abs] G8] ota 8 
Dec 158 6 ‘~<a ar, “ES 25 < 10 “9. 60 "15 
. 6.3 18.36 = 84.8 | 13-42 85.0 1 11.20 3 76.5 : 43.85 65 57.1 
26.2 ]15.16791 84.0 7[ 13.29% | Bho ®] 1004 28] 565 tLarg2 | se 3 
sal o.,131.,,-91lo., 81...-28|-- > 61..9.67|~o> 3 
36.2 113.64 82.7 13.08 83.2 10.36 76.3 41.85 58.0 
Sec 6, Tan 8 7650 —7.584 1.055  +0.338 1.838  +1.542 3-615 +3.474 
Mean Place 9°.199 88°".43 9°.684 537.44 ; TPTAT 35°42 40°.703 14’".18 
D’sa, Daa +0.01 +0.51 0.00 -0.02 0.00 -0.I0 0.00 -0.23 
Dy8,D. 8 +0.4 -0.1 +0.4 -0.1 +0.4 0.0 +0.4 0.0 








FOR THE UPPER TRANSIT AT WASHINGTON. 


486 
@ Piscium. 
Mean Solar Mag. 4.0 
Date. 
ion. tion N. 
h m e ‘ 
23 54 |+ 623 
8 o 
Jan. 1.2] 56.99 38.3 
11.2 | 56.89 *° | 37.6 ; 
21.21 56.80 9 | 36.8 
31.1 | 56.73 J 36.1 7 
Feb. 10.1 | 56.67 , | 35-4 ; 
20.1 | 56.63 34.8 
Mar. 2.1] 56.62 *| 34.3 5 
12.0 | 56.64 ; 34.1 7 
22.01 56.70 ~ | 34.0 : 
Apr. 1.0] 56.79 - 34.2 | 
10.9 | 56.93 ; 34.6 8 
20.9 | 57.10 7 35-4 o 
30.9 | 57.31 77 | 36.4 
May 10.9 | 57.56 °° | 37.7 3 
20.8 | 57.83 ‘0 39.2 ° 
30.8 | 58.13 41.0 
June 9.8] 58.45 37 | 42.9 °9 
19.8 | 58.77 37 | 44.9 7° 
29.7 | 59.09 2 47.0 *" 
July 9.7] 59.41 30 | 49°? ot 
29.6 | $9.99 *8| $3.3 
Aug. 8.6 | 60.23 io 55.1 ‘ 
18.6 | 60. 6. 
28.6 60.63 18 "84 15 
14 13 
Sept. 7.5 60.77 ‘o 59-7 to 
17.5 | 60.87 7 
27.5] 60.93 °| 61.6 
Oct. 7.5] 60.96 ° | 62.2 
17.4 | 60.95 3 62.5 ° 
27.4 60.92 62.7 
Nov. 6.4] 60.87 °| 62.7 ° 
16.3] 60.80 7 | 62.5 ? 
26.3 160.71 9| 62.1 4 
Dec. 6.3 | 60.61 61.7 ; 
6. . . 
26.2 60.1 re 60.5 : 
60.31 *° | 59.7 
Sec 6, Tan 6 1.006 +0.112 
Mean Place 56°.738 34’’.05 
D’ya, Dea 0.00 0.01 
Dy 6, De & +0.4 0.0 


€ Tucans. 
Mag. 4.7 


Right 
Ascension. 


Declina- 
tion S. 


—66 2 
74.5 

73-4 ° 
71.7.1 
69.5 
66.9 ? 


38.1 

09. 
43-7 26 
46.3 

48.6 73 
50.5 °° 
52.0 79 
52.9 9° 


4 
§3:3 
53.1 
52-3 

2.252 
59°’.09 
+0.15 


0.90 
[Eph xs) 


80 Piscium. 
Mag. 4.7 


Right 


Declina- 
Ascension. tion S. 


h m e ‘é 
23 57 |-— 628 


8 
36.44 | 71.4 
6.34 7°) 71.9 35 
36.25 ) ae ; 
36.18 6 72.5 | 
36.12 4 72.6 ' 
36.08 72.5 
36.07 : 72.2 : 
. I. 
36.14 5| 71.07 
36.23 3 70.0 . 
36.36 68.8 
17 14 
36.53 | o7-4 6 
3-73 24 é. 19 
39.97 27 3-9 19 
37.24 30 62.0 n 
3 | 828 
38.17 3? | 55.6 
8. 32 | 3.6 20 
39-49 32 3-0 6 
38.81 51.6 8 
IL 8 
3040 79 482 16 
39.65 *> | 46.8 "4 
39.87 72 | 45.7 72 
9-97 38 “ 8 
40.05 14 44-9 ¢ 
40.19 44.3 
0.29 7° | 44.0 3 
40.36 ; 139 ; 
33 
3 5 
40.35 P 498 6 
4022 ®| 464 8 
40.13 ° 47.1 ; 
40.04 | 47-9 7 
39-93 48.6 
10 6 
39-83 (49-2 « 
39-73 | 49.8 
1.006 -O.II4 
36°.059 71°’.22 
0.00 +0.01 
+0.4 0.0 
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2 Ceti 
Mag. 4.6 


Deckwe 


Right 
; tua S. 





= 


32 
25.05 
25.38 33 | 13.7° 
25.71 33 
26.04 33 

31 


26.35 

26.64 * 
26.90 23 
27.13 19 
27.32 rs 


27-47 | 
27-57 
27.64 
27.67 
27.66 


27.62 
27.56 
27-47 
27-37 | 
27.27 | 
27.15 


I 
27.04 
26.93 tt | 


o 


- 


| = 
0 ODO AO he Rw 8 


2 

[14-5 | 

15.1 
15:5 * 


1.050 -0.321 


23°.188 337.28 


+0.02 
0.0 =; 


0.00 
+0.4 


{ 
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APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


OCctantis (G.). | 31 Mense (G.). | 7 Octantis (G.). € Octantis. 7 Octantis. 
Mag. 5.6 Mag. 6.2 Mag. 6.4 Mag. 5.4 Mag. 6.3 






Decli- | Mean | Right | Decli- | Mean} Right | Decli- |] Mean/| Right | Decli- 
nation | Solar | Ascen- | nation J Solar | Ascen-/ nation § Solar i 
South. | Date.) sion. | South. | Date.| sion. | South. | Date.| sion. | South. 


Ss | | Right | Decli- [Mean | Right 
ar ; Ascen-/ nation | Solar | Ascen- 
<.| sion. | Soutk. | Date.| sion. 














km .- hm ’ h m ’ h m e! 
m.| x 42/85 12] Jan.| § 46 |-84 49] Jan.| 7 17 53] Jan.| 9 9/85 19] Jan. 
s id 8 ” 8 a 8 oe 
-3 | 19.08 | 10.94] 0.5] 51.11 | 46.43] 0.5 | 18.95 | 44.33] 0.6] 21.52 | 13.33] 0.7 
-3 | 18.81 | 10.93] 1.5 | 50.98 | 46.74] 1.5} 18.88 | 44.68] 1.6) 21.621 13.67] 1.7 


45.02] 2.6 
45-34] 3.6 


21.72| 14.01] 2.7 
21.81 | 14.33] 3-7 


-3 418.55 | 10.89] 2.5 | 50.84] 47.02] 2.5 | 18.81 
.3 | 18.30 | 10.889 3.5 | 50.72 | 47-29] 3.5 | 18.74 


21.90] 14.63] 4.7 
22.01 / 14.94] 5.7 
22.13 | 15.25] 6.7 
22.26| 15.58] 7.7 


18.07 | 10.88] 4.5] 50.61 | 47.57] 4.5] 18.701) 45.663 4.6 
17.85 | 10.88] 5.5 | 50.51 | 47-861 5.5] 18.67/ 45.98] 5.6 
17.61 | 10.90] 6.4 | 50.41 | 48.1697 6.5 | 18.66 | 46.31] 6.6 
17.34 | 10.93] 7-4] 50.31 | 48.48% 7.5 | 18.64] 46.67] 7.6 


+3 
3 
1.3 
r.3 








22.40] 15.944 8.7 
22.52] 16.32] 9.7 
22.64 | 16.72 | 10.7 
22.73 | 17-13} 11.7 


$3, 17-06 | 10.96] 8.4] 50.20] 48.83] 8.5 | 18.61 | 47.05] 8.6 
)-3 | 16.75 | 10.97] 9-4 | 50.07 | 49.19 f 9-5 | 18.57] 47-46] 9.6 
».3 | 16.44] 10.96] 10.4 | 49.92 | 49.54. 10.5 | 18.49 | 47.87 | 10.6 
1.3 | 16.12 | 10.92] 11.4 | 49.74 | 49.88 $11.5 | 18.38 | 48.28 J 11.6 


22.79 | 17.55 | 12.6 
22.83 | 17.96] 13.6 
22.86 | 18.35 | 14.6 
22.88 | 18.71 15.6 


2.3 | 15.81 | 10.86] 12.4 | 49.56 | 50.21} 12.5 | 18.22 | 48.68 | 12.6 
3-3} 15.51 | 10.76] 13-4 | 49.36 | 50.51 1.13.5 | 18.04] 49.05 J 13.6 
4.3 | 15.23 | 10.65] 14.4 | 49.17 | 50.771 14.5 | 17-86 | 49.39 1.14.6 
§-3 | 14.97 | 10.53] 15.4 | 48.98 | 51.01 [15.5 | 17.68 | 49.72 $15.6 


22.91 | 19.05 | 16.6 
22.94 | 19.39] 17.6 
22.99 | 19.72 | 18.6 
23.05 | 20.05 | 19.6 


6.3 | 14.72 | 10.43 | 16.4 | 48.80] 51.25] 16.5 | 17.51 | 50.03 | 16.6 
7.2 | 14.48 | 10.35 117.4 | 48.63 | 51.49]. 17-5 | 17.36 | 50.33 117-6 
%.2 14.25 | 10.27] 18.4 | 48.48 | 51.74] 18.5 | 17.23 | 50.65 | 18.6 
9.2 | 14.01 | 10.21 J 19.4 | 48.33 | 52-01 1 19.5 | 17.12 | 50.97 | 19.6 


23.12 | 20.41 | 20.6 
23.19 | 20.78 | 21.6 
23.26 | 21.17 | 22.6 
23.31 | 21.58] 23.6 


10.2 | 13.74 | 10.16 f 20.4 | 48.18 | 52.28 f 20.5 | 17.01 | §1.32 | 20.6 
.2113.46] 10.10] 21.4 | 48.02 | §2.58 } 21.5 | 16.89 | 51.68 J 21.5 
12.2 | 13.18 | 10.04 | 22.4 | 47.84 | 52.89] 22.5 | 16.75 | 52.05 | 22.5 
13.2 | 12.87] 9.969 23.4 | 47-65 | 53.19 } 23.5 | 16.60 | 52.42 | 23.5 


23.34 | 21.99 | 24.6 
23.36 | 22.41 | 25.6 
23.37 | 22.83 | 26.6 
23.35 | 23.24] 27.6 


24.2/ 12.57] 9.86] 24.4 | 47.45 | 53-491 24.5 | 16.42 | 52.80] 24.5 
2§.2| 12.27! 9.74125.4| 47-24] 53-77925-5 | 16.21 | 53.18] 25.5 
26.2) 11.98 | 9.594 26.4 | 47-01 | 54.04] 26.5 | 15.97 | 53.55 | 26.5 
27.2:11.70| 9.43 127-4 | 46.78 | 54.28 § 27.5 | 15.72 | §3.90 | 27.5 





28.2 
29.2 
30.2 
31.2 


23.32 | 23.64] 28.6 
23.28 | 24.02 J 29.6 
23.24] 24.39 | 30.6 
23.21 | 24.74 | 31.6 


1.43 | 9.269 28.4 | 46.54} 54.51] 28.5 | 15.46 | 54.24] 28.5 
11.18] 9.08 § 29.4 | 46.31 | 54.71 | 29.4 | 15.18 | $4.55 f 29.5 
10.94| 8.89} 30.4 | 46.08 | 54.90 | 30.4 | 14.91 | 54.84 I 30.5 
10.72} 8.71 131.4 | 45-87 | 55.08 9 31.4 | 14.66 | 55.13 | 31.5 








11.96 11.92 Il.IO —II.05 18.47. —18.45 12.26 12.22 9.78 -9.73 

422 99.88 55 46™ 38*.12 74 17™ 08.79 g? o@ 14%.ar | 0" so™  56*.00 

“85° rr’ 57’’.70 J -84° 49’ 49'7-43 1-86° 53’ -53’7.55 9 -85° 19’ 28’.08 J-84° 8° 117.87 
(Eph rs} 
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APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 






4 Octantis (G.). | 81 Mensse (G.). 
Mag. 5.6 Mag. 6.2 











Mean! Right | Decli- [Mean | Right | Decli- 
Solar | Ascen- | nation J Solar | Ascen- | nation 
Date.| sion. | South. | Date.| sion. | Sonth. 


Mean | Right Decli- 
Solar | Ascen-| nation | Solar | Ascen- 
. | Date.| sion | Somes. Date.| sion. 

















hm| ° ’ h m hm ° bm °* 
Feb. | 1 42 |-85 12] Feb.| 5 46 Feb.;| 9 9 -85 19] Feb.| 11 or 
$ " 8 s | " $ ” 


0.5 | 23.2%: 24.74] 0.6} 1.49 
1.5 | 23.18 | 25.09] 1.6{ 1.57 
2.5 | 23.17; 25.43] 2-6] 1.67 
3-5 23.17 | 25.79] 3-61 1-78 | 


0.2 | 10.72 | 8.71 J 0.4 | 45.87 
1.2] 10.49] 8.54 | 1.4] 45.66| 55.27 
2.2110.25| 8.39 | 2.4| 45.45 | 55.40 
3.2| 10.01 | 8.26 | 3.4] 45.25 | §§.67 





1.4 | 14.42 
2.4] 14.19 
3.4 | 13.98 












muh & 













| 
4:21 9.75| 8.13 | 4.4] 45.05 | 55.90] 4.4] 13.77 4.5 23.16! 26.17 4.6 1.90 | 
§-2| 9.47| 7-99 | 5-4] 44.84] 56.15] 5.4] 13.54 5.5 | 23-16 | 26.58] 5.6! 2.02 
6.21 9.18] 7.83 | 6.4| 44.60] 56.41] 6.4| 13.28 6.5 | 23.15 | 27.00] 6.6] 2.14: 






7.21 8.89] 7.64 | 7.4] 44.34] 56.6697 7.4] 12.99 7.5 | 23.12 | 27.43] 7-6] 2.25 | 






8.5 | 23.06 | 27.87] 8.6] 2.34 

9.5 | 22.98 | 28.30] 9.6] 2.42 | 
10.5 | 22.88 | 28.71] 10.6 | 2.47 : 
11.§ | 22.77 | 29.10] 11.6] 2.51 


8.4} 12.66] 57.74 
9-4 | 12.31 | 58.07 
10.4] 11.9§ | 58.37 
11.4] 11.59 | 58.65 


8.2] 8.59] 7.42 | 8.4| 44.07 | 56.88 
9-2] 8.31] 7.17 | 9-4] 43-78] 57.07 
10.2| 8.06] 6.91 | 10.4 | 43.49 | 57.24 
11.2] 7.83] 6.64 [11.4] 43.21 | 57.38 










12.5 | 22.66 | 29.47 12.6] 2.54 
13.5 | 22.57 | 29.82 | 13.6] 2.58 
14.5 | 22.48 | 30.159 14.6] 2.62 


12.4| 11.23 | 58.90 
13.4 | 10.90] 59.14 
14.4 | 10.58] 59.38 
15.4 | 10.29 | 59.62 


12.2} 7.61} 6.38 [12.3 | 42.96 | 57.50 
13.2| 7.41] 6.13 [13.3 | 42.72 | 57.62 
_ 14.2) 7.28] §.90 §. 14.3 | 42.48] 57.75 
15.2| 7.00} 5.68 [15.3 | 42.24 | 57.88 















16.4] 10.00] 59.89 
17.4] 9.71 | 60.18 
18.4| 9.41 | 60.47 
19.4| 9.10] 60.76 


16.2| 6.79] 5.47 | 16.3 | 42.01 | 58.04 
17.2| 6.56] 5.27 [17.3 | 41.77 | 58.20 
18.2| 6.32] 5.07 9.18.3 | 41.53 | 58.38 
19.2; 6.07; 4.86 | 19.3 | 41.28 | 58.56 













20.4] 8.76] 61.06 
21.4] 8.40! 61.36 
22.4| 8.02] 61.65 
23.4| 7-61 | 61.92 





20.2] 5.82] 4.63 } 20.3! 41.01 | 58.73 
21.2] 5.57] 4.37 [| 21.3 | 40.73 | 58.89 
22.1] 5.32] 4.10 | 22.3 | 40.45 | 59.04 
23.1] 5.08) 3.81 9 23.3 | 40.16 | 59.17 





21.5 | 21.98 | 32.769 21.5 | 3.07 | 12. 
22.5 | 21.87 | 33.16] 22.5 | 3.11 | 12. 


23.5 | 21.73 | 33-56} 23.5 | 3-13 | 13-38 








24.4| 7.19| 62.17 
25.4| 6.77] 62.40 
26.4] 6.35 | 62.61 
27.4) 5.94| 62.81 





24.1| 4.87] 3.50 | 24.3 | 39.86] 59.27 
25.1} 4.66 | 3.18 [25.3 | 39-55 | 59-35 
26.1| 4.47| 2.86 | 26.3 | 39.26] 59.41 
27.1] 4.29] 2.55 | 27.3 | 38.99/ 59.46 








62.99 
63.18 
63.38 
63.60 


28.4] 5.55 
29.4| 5§.17 
30.4| 4.82 
31.4] 4-47 


28.1} 4.13] 2.25 | 28.3 | 38.721 59.51 
29.1| 3.96! 1.97 ] 29.3 | 38.46] 59.56 
30.1] 3.79| 1-69 | 30.3 | 38.22 | 59.63 
3r.r| 3-60] 1.43 | 31-3 | 37-96| 59.71 










30.4 | 20.66 | 35.93 | 30.5] 3.10 | 16.1! 
31.4 | 20.55 | 36.26 




















12.27 12.23 9.79 “9.74 
go” o™ 14%.21 ff ro* so™ 567.00 
-85° 19’ 28/'.08 §-84° 8° 11''.87 


18.49 —18.46 

7 17™ ~~ 0°.79 

86° 53’  53°'.55 
[Eph 1s] 


11.95 —II.QI Ir.Io 6-11.06 
15 42™ =o. 88 5 46" 38%.12 
“85° 11’ §7'".70 1-84° 49’ = 49''.43 








15.5 | 22.41% | 30.489 15.6 | 2.67 | 10.3% 


16.§ | 22.35 | 30.829 16.6 | 2.73 | 1057 
17.5 | 22.29 | 31.18] 17.6 | 2.80 | 10.93 
18.5 | 22.23 | 31.569 18.5 | 2.88 | 11.38 
19.5 | 22.16 | 3r.969 19.5 | 2.94 | 11-74 


20.5 | 22.07 | 32.361 20.5 | 3-08 | 12.18 


24.5 | 21.58 | 33-949 24.5 | 3-14 | 13-5 
25.5 | 21.42 | 34.300 25.5] 3.14 | 14-23 
26.4 | 21.26 | 34.64] 26.5 | 3.13 | 14-54 
27.4 | 21.09 | 34.971 27.5] 3-10 | 15-02 


28.4 | 20.93 | 35.299 28.5] 3.10 | 19-34 
29.4 | 20.79 | 35.613 $29.5] 3-10 | 15.75 


31.5] 3.12 | 16.48 





h m 
I 41 





| 
-t | 64.13 
I 63.96 
.I | 63.79 
1 | 63.60 


wl 
i | 
Pe 
| 


63.40 
63.18 
62.95 
62.73 








| 
)-3 
os 
[2 


62.51 
62.31 
62.14 
61.99 





58.82 





2.0 
3.1 
4.1 
5.1 


61.86 | 58.46 


61.74 | 58.13 
61.62 | 57.80 


61.48 | 57.49 








6.1 
7.1 
8.1 
9.1 


61.35 
61.20 
61.04 | 
60.87 


57-19 
56.89 
56.59 
56.27 








0.1 | 60.70 
1.1! 60.54 
2.1 | 60.38 
3-1 | 60.25 


55-92 
55-56 


4.1 
S.1 
16.1 
17.1 


60.13 
60.02 
59-92 
59-85 


8.1 
29.1 
30.1 
31.0 


59-78 
59-70 
59-62 
59-52 


11.95 
rt 42™ 
85° rr’ 


~II.gI 
9”.88 
57°’.70 





MARCH, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


81 Menses (G.). 


Il. 
5" 46™ 


Mag. 6.2 


Right | Decli- 
° - | nation 
sion. | Somth. 





bh m e c 


5 46 |-84 49 


3 ” 
38.72 

38.46 
38.21 
37-96 


| 59-51 
| 59-56 
59-03 
59-71 


59.82 
59-95 
60.06 
60.15 


37-70 
37-42 
37-12 
36.80 


36.48 
36.16 
35-85 
35-55 


60.23 
60.27 
60.28 
60.26 


60.24 
60.22 
60.21 
60.21 


35-26 
34-98 
34-73 
34-47 


60.23 
60.27 
60.31 
60.34 


34.20 
33-94 
33-67 
33-39 


60.37 
60.38 
60.37 
60.34 


33.10 
32.80 


32.50 
32-19 


31.88 
31.58 
31.29 
31.02 


60.29 
60.21 
60.12 
60.03 


30.75 
30.49 
30.24 
29.99 


59-94 
59.86 
59.80 


59.76 


~11.06 
38*.12 


10 


-84° 49’ 49''.43 


7 Octantis (G.). 
Mag. 6.4 


Mean | Right 
Ascen- 








hm 
Mar.| 7 16 

8 
0.4 | 65.55 
1.4 | 65.17 
2.4 | 64.82 
set | 6447 


4.4 | 64.21 
5-4 63.73 
6.3 | 63.33 
7.3 | 62.89 





8.3 | 62.42 
9-3 | 61.94 
10.3 | 61.45 
11.3 60.97 





12.3 | 60.52 
13-3 | 60.09 
14.3 | 59-67 
15.3 | 59-28 


58.89 
17.3 | 58.50 
18.3 58.09 
19.3 | 57-67 
| 
20.3 | 57.22 
21.3 | 56.76 
22.3 | 56.28 


23-3 | 55-79 


24.3 
25-3 
26.3 
27-3 


55-29 
54-79 
54-30 
53-83 
28.3 | 53-38 
29-3 | §2-95 
39.3 | 52-53 
31.3 | $2.12 








18.50 
7h 17™ 
~—86° 53’ 
{Eph rs} 





54] Mar. 


2.99 
3.18 
3.38 
3-60 


3-83 
4.09 
4-35 
4.60 


4.84 
5-04 
§-a1 
5-36 


5-50 





—18.47 
0°.79 
53°'-55 


Decti- | Mean 
nation J Solar 
sion. | South. | Date. 





c 





10.4 
II.4 


12.4 
13.4 
14.4 
15.4 


16.4 
17.4 
18.4 
19.4 


20.4 
21.4 
22.4 


23.4 


24.4 
25-4 
26.4 
27.4 


28.4 
29.4 
30-4 
31-4 


—85° 19’ 


€ Ootantis. 
Mag. 5.4 


Right 
Ascen- 





hm 
9 9 
8 
20.93 
20.79 
20.66 


20.55 


0.4 
1.4 
2.4 
3-4 


4.4 
5-4 
6.4 
7-4 


20.44 
20.31 
20.17 
20.01 


37.00 
37-38 
37-77 


8.4 
9-4 


19.83 , 38.16 
19.62 | 38.52 
19.40 | 38.86 
19.18 | 39.17 


18.97 | 39-47 
18.77 | 39-75 
18.59 | 40.03 
18.42 | 40.30 
4.38 
40.88 
41.20 


41.53 


18.25 
18.08 
17.92 
17-74 


41.86 
42.18 
42.50 
42.81 


17-55 
17-34 
17.12 
16.88 


16.63 
16.38 
16.13 
15.88 


43-10 
43-37 
43.61 
43.85 


15.64 
15-43 
15.22 
15.02 


44.07 
44.30 
44.53 
44.79 


12.28 
9° 9™ 


12.24 
14°.21 
28''.08 





489 


7 Octantis. 
Mag. 6.3 


Solar 
Date.| sion. 


h m 


$s 
3-10 
3.10 
3.10 
3.12 


3:15 
3.18 
3-20 
3.20 


3°19 
3.16 
3.11 
3.06 


3.00 
2.95 
2.91 
2.87 


2.84 
2.82 
2.80 


2.77 


2.74 
2.70 
2.64 
2.57 


2.48 
2.38 
2.28 
2.18 


2.08 
2.00 


1.93 
1.87 


9-79 
10° so™ 
—84° 8’ 





Mean | Right | Decli- 
Ascen- | nation 


South 





e ‘ 


| 21 o|-84 8 


15.39 
15-75 
16.11 
16.48 


16.86 
17.27 
17.70 
18.15 


18.59 
19.03 
19.45 
19.86 


20.24 
20.60 


20.95 
21.30 


21.65 
22.02 
22.40 
22.80 


23.20 
23.60 
24.01 
24.43 


24.83 
25.21 
25-57 
25.92 


26.26 
26.58 
26.91 
27.25 


9-74 
56°.00 
11/'.87 


490 APRIL, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 





4 Octantis (G.). 
Mag. 5.6 


| 
Mean| Right Decli- 
Solar | Ascen- nation 
Date.| sion. South. 






$31 Mense (G.). 
Mag. 6.2 





7 Octantis (G.). 












Mean | Right | Decli- 
Solar | Ascen- nation 
Date.| sion. | South. 


Decli- 
nation 


Mean | Right 
Solar | Ascen- 

























Apr. Apr.| 7 16 —86 54 



















































0.0 | 59.52 | 51.86 0.3 | §2.12| 7.86 

1.0| 59.41 | §1-53 1.3 | 51-69 | 7.98 1.4| 61.81 274 
2.0| §9.28 | 51.17 2.3 | 51.23 | 8.11 2.4} 61.75 274 
3-0 | §9.16) 50.80 3-3 | 50.76| 8.23 3-4 | 61.67 | 28) 
4.0 | §9.03 | 50.40 4.3 | 50.25] 8.33 4.4 | 61.58 284 
5-0 | 58.93 | 49.98 5-3 | 49-72 | 8.42 5-4 | 61.47 | 204 
6.0 | 58.86 | 49.55 6.3 | 49.19 | 8.47 6.4 61.35 | 2G 
7.0 | 58.81 | 49.13 7.3 | 48.67 | 8.50 7.4) OF.21' 294 
8.0 | 58.76 | 48.71 8.3 | 48.17 | 8.50 8.4 | 61.06) 301 
9.0 | 58.73 | 48.32 9-3 | 47-70 | 8.49 9-4 | 60.93 | 30.4 
10.0 | 58.72 | 47.94 10.3 10.4 | 60.80. 304 
11.0 | 58.69 | 47.59 11.4 | 60.68 31.1 


12.0 | 58.66 | 47.25 
13.0 | 58.61 | 46.90 
14.0 | 58.56 | 46.56 
15.0 | 58.49 , 46.21 


12.4 | 60.57) 314 
13.4 | 60.47 | 31-4 
14.4 | 60.38: 324 
15.4 | 60.28 | 32) 


| 
16.4 | 60.17 ' 324 
17.4 | 60.06 324 
18.4 59.93 331 
19-4] 59-79 334 


16.0 | 58.43 | 45.86 
17.0 | 58.37 | 45.48 
17.9 | 58.32 | 45.08 
18.9 | 58.28 | 44.67 





19.9 | 58.26 | 44.27 
20.9 | §8.26 | 43.85 
21.9 | 58.28 | 43.43 


20.4 | 59-64 334 
21.4 | 59-47 ° 344 
22.4| §9.30° 34! 


22.9 | 58.30 | 43.02 23-3] 9.01 | 49.51 1 23.4| 59.13 344 
23-9 | 58.33 | 42.63 24.3| 8.72 | 49.61} 24.4 | 58.96 35:1 
24.9 | 58.36} 42.27 25.3| 8.46| 49.691 25.4 | 58.81 35-3 
25.9 | 58.39 | 41.92 26.3| 8.20] 49.79} 26.4 | 58.66 35.5 
26.9 | 58.41 | 41.58 27-3| 7-96| 49.91 | 27-4 | 58.53 35-4 
27.9 | §8.41 | 41.25 28.3| 7.72 | 50.04] 28.4 | 58.41 36.0 


29.4 | 58.28 36.3 
30.4 | 58.15 36.6 
31.4 | 58.00 369 


29.3| 7-48] 50.19 
30.3 | 7.21 | 50.35 
31.3 | 6.93 


28.9 | 58.40 | 40.91 
29.9 | 58.38 | 40.54 
58.37 | 40.15 









31.1 | 22.08 | 55.51 

























11.94 —11.90 18.51 18.48 12.28 12.24 . ‘ 
15 42™ ~—_o*.88 55 46™ 38°.12 7 17™ 0.79 g? o™ 149.21 10° 59™ = 567.00 
“85° 11’ -57"".70 184° 49’ §=49'.43 §-86° 53’ 53°%.55 B-85° 19’ 928'.08 [-84° 8° 11”. 


(Eph x5) 


MAY, 1915. 





APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


: Octantis (G.). 
Mag. 5.6 


wan | Right | Decli- 
tar Ascen- nation 
ite. | sion. | South 





511 
40.15 
39-74 
39-31 
38.89 


hm 
iy 1 41 
$ 
9 | 58.37 
t.9 | 58.36 
r.9 | 58.38 
3-9 | §8.43 





38.47 
38.07 
37-70 
37-36 


4-9, 58.49 
5-9 | 58.58. 
5.9 | 58.68 
7-9 | 58.77 


8.9 | 58.85 
9-9 | 58.92 
0.9 | 58.98 
1.9 | 59-02 


37-04 
36.73 
36.41 
36.09 


35-76 
35-42 
35-07 
34-70 


2.9 ; §9.06 
3-9 | §9-12 
4-9 : 59-17 
5-9 | 59-24 


34-33 
33-95 
33-57 
33-20 


6.9 | 59-33 
7-9 ; 9-42 
80] 59-54 
9.9 | 59.66 


32.86 
32-54 
32.23 
31-94 


59-81 
59-96 
60.09 
60.23 


9.9 
Res) 
2.9 
3-9 


60.34 
60.44 
60.53 
60.61 


31.66 


31.38 
31.08 
30.76 


4.9 
‘5-9 
16.9 
17-9 


18.9 
19-9 
30.9 
ig 


60.70 
60.82 
60.96 


61.12 


39-43 
30.07 
29.70 
29-34 


—-11.89 
9*.88 
§7''.79 


11.93 
yo 42m 
85° 11’ 


31 Mense (G.). 
Mag. 6.2 





IIl.IO  —II.05 
5" 46™ 38°.12 
84° 49’ 49'’.43 


- | Date. 


7 Octantis (G.). 
Mag. 6.4 


Mean/| Right | Decli- 
nation 
sion. | Sowtk. 


Solar | Ascen- 





hm 


May/| 7 16 |-86 54 


8.18 
8.14 
8.07 
7:97 


37-88 


37-39 
36.89 
36.40 


I.2 
2.2 


7.84 
7.70 
7-55 
7.41 


5-2 | 35-93 
6.2 | 35.48 
7.2 | 35.06 
8.2 | 34.68 


7-29 
7.18 
7.08 


6.98 


6.89 
6.80 
6.70 
6.58 


34-31 
33-96 
33-60 
33-23 


32.85 
32-45 
32.03 
31.62 


6.44 
6.28 
6.10 


5-90 


31.19 
39-77 
39-35 
29-95 


29.58 
29.23 
28.91 
28.60 


5-79 
5-49 
5-29 
5.11 


28.29 
27.98 
27.64 
27.28 


4-95 
4.81 
4.68 


4-54 


4.38 
4.20 
3-99 
3-75 


26.89 
26.49. 
26.10 


25-73 


-18.48 

72 17™ ~~ 0°79 

—86° §3’  53’7-55 
[Eph 1s] 


18.50 


Mean | Right 
Solar | Ascen- 
Date. 


491 
€ Octantis. 7 Octantis. 
Mag. 5.4 Mag. 6.3 










Right | Decli- 


sion. 








May 4 8 
1.4 36.95 
2.3 37-25 
3:3 37-54 
4.3 37-81 
5-3 38.05 
6.3 38.26 
7:3 38.45 
8.3 38.63 
9-3 38.81 

10.3 38.98 


21.3 
22.3 
23-3 
24.3 


25-3 


26.3 
27-3 


29.3 






12.29 12.24 9.80 -9.75 
g® o™ = 14°.21 10° so™ =56°.00 
-85° 19’ 28’'.08 [-84° 8’ 11/'.87 





492 | JUNE, 1915, 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


4 Octantis (G.). | 31 Mense (G.). | 7 Octantis (G.). € Octantis. ¥7 Octantis. 
Mag. 5.6 Mag. 6.2 Mag. 6.4 Mag. 5.4 Mag. 6.3 





Mean! Right | Decli- |} Mean | Right | Decli- | Mean/| Right 
Solar | Ascen- | nation [ Solar | Ascen-| nation J Solar | Ascen- 
Date.| sion. | Sostk. |] Date.| sion. | South. | Date.| sion. 























hm eo! hm . f hm 
June| 1 42/;-85 11J June) 5 46 |-84 49] June| 7 16 


mn ” 


5 19] June| 10 so 

” Py e 
51.239 1.3 | §2.27) 42. 
51.13} 2.3 | 52-04 42 
51.02] 3.2 | 51-82 | 42.4 
50.90] 4.3 | 51.61 42-7 


$ 8 
0.9] 1.12 | 29.34] 1.0 | 16.70] 47.43] 1.1 | 25.73 
1.9| 1.30 | 29.01 f 2.0] 16.58| 47.08] 2.1 | 25.38 
2.9| 1.49 | 28.72] 3.0| 16.48] 46.73] 3.1 | 25.07 
3-9| 1.68 | 28.44] 4.0 | 16.40] 46.39] 4.1 | 24.78 


50.78] 5.3 | 51.42! 42-7 
50.67] 6.3] §x.24 42-7 
50.57 7-21 51.06 42 
50-49 | 8.2 | 50.90 | 43 


4.9| 1.86 | 28.18] 5.0 | 16.33 | 46.08] 5.1 | 24.53 
5-9 | 2.03 | 27.94] 6.0| 16.26] 45.78] 6.1 | 24.29 
6.9] 2.19 | 27.70] 7.0] 16.20] 45.50] 7.1 | 24.05 
7.9| 2.33 | 27.47] 8.0 | 16.13 | 45.23] 8.1 | 23.81 


50.41] 9.2 | 50.73 42.9 
50.33 J 10.2 | 50.55 42.0 
50.268 11.2 | 50.37 43-0 
50.18 J 12.2 | 50.18 | 43.1 


8.9| 2.48 | 27.23] 9.0! 16.05 | 44.96] 9.1 | 23.56 
9-9 | 2.62 | 26.98] 10.0 | 15.96 | 44.69 | 10.1 | 23.30 
10.9 | 2.77 | 26.72} 11.0 | 15.87 | 44.41 [ 11.1 | 23.02 
11.8| 2.92 | 26.45 $12.0| 15.78 | 44.11] 12.1 | 22.74 





12.8| 3.10 | 26.18] 13.0 | 15.69 | 43.79 | 13-1 | 22.45 | 61.02 50.08 I} 13.2 | 49.07 | 43-1 
13.8| 3.28 | 25.89} 14.0 | 15.60 | 43.46] 14.1 | 22.15 | 60.76] 14.2 | 55.13 | 49.96] 14.2 | 40.76 ' 432 
14.8| 3.48 | 25.60] 15.0 | 15.52 | 43.11] 15.1 | 21.87 | 60.49] 15.2 | 54.87 | 49.82 1 15.2 | 49.53 4 
15.8] 3.70 | 25.33 | 16.0 | 15.46 | 42.75 | 16.1 | 21.61 | 60.20] 16.1 | 54.61 | 49.66 | 16.2 | 49.30! 43- 





16.8 | 3.92 | 25.08] 17.0/ 15.41 | 42.39] 17.1 | 21.37 | 59.89 1 17.1 | 54.361 49.49 1 17.2 | 49.09 | 43-2 
17.8] 4.15 | 24.85 | 18.0 | 15.38 | 42.03 ] 18.1 | 21.15 | 59.59] 18.1 | 54.12 | 49.30] 18.2 | 48.87 | 43-2 
18.8 | 4.38 | 24.64 | 18.9 | 15.37 | 41.68 | 19.1 | 20.97 | 59.29 f 19.1 | 53-91 | 49.10 | 19.2 | 48.66 | 43.1 
19.8! 4.60 | 24.46] 19.9 | 15.36 | 41.36] 20.1 | 20.81 | 59.0% | 20.1 | 53.72 | 48.91 | 20.2 | 48.48 42.1 





20.8| 4.80 | 24.29 | 20.9 | 15.34 | 41.07 | 21.1 | 20.65 | 58.75 J ar.r | 53.54] 48.75 | 21.2 | 48.31 |) 43.0 
21.8} 4.98 | 24.12 | 21.9 | 15.33 | 40.79 | 22.1 | 20.49 | 58.53 | 22.1 | 53.35 | 48.60 | 22.2 48.15! 43.0 
22.8] 5.15 | 23.94 | 22.9 | 15.30] 40.52 | 23.1 | 20.32 | 58.29 | 23.1 | 53.17 | 48.46 | 23.2 | 47.98 | 43-0 
23.8} 5.32 | 23-74] 23-9] 15.27 | 40.25 | 24.0 | 20.12 | 58.07 | 24.1 | 52.98 | 48.34] 24.2 | 47.82 | 43-0 


24.8| 5.48 | 23.52 | 24.9 | 15.28 | 39.97] 25.0 | 19.92 | 57.83 | 25.1 | 52.76 | 48.22 } 25.2 | 47-64 43-04 
25.8| 5.66 | 23.28] 25.9 | 15.16 | 39.65 | 26.0 | 19.68 | 57.581 26.2 | 52.53 | 48.09 | 26.2 | 47.44 43-9 
26.8] 5.87 | 23.03 § 26.9 | 15.12 | 39.31 | 27.0 | 19.44 | 57.31 1 27.1 | 52.29 | 47-94] 27-2 | 47-23 43.0 
27.8| 6.10 | 22.80] 27.9 | 15.08 | 38.95 | 28.0 | 19.22 | 57.01 | 28.1 | 52.05 | 47.75 1 28.2 | 47.01 43-04 

| | 


29.8 | 6.60 | 22.39 § 29.9 | 15.07 | 38.21 | 30.0 | 18.85 | 56.34] 30.1 | 51.61 | 47.30 § 30.2 | 46.57 | 42 0 
30.8 | 6.87 | 22.22 | 30.9 | 15.09 | 37-86 | 31.0 | 18.72 | 56.00} 3z.1 | 51.41 | 47.06 | 31.2 | 46.37 | 42.%d 
31.8 | 7.12 | 22.08 } 31.9 | 15.13 | 37.52 | 32.0 18.63 | 55.67 32.1 | 51.24 | 46.81 f 32.2 46.18 | 42 68 


———| 


28.8) 6.34 | 22.58] 28.9 | 15.06 | 38.58 | 20.0 19.01 | 56.68 29.1 | 51.82 | 47.53 | 29.2 46.79 | 42.04 








11.93 —11.88 II.0Q —~IT.05 18.49 ~18.46 12.28 ~12.24 9.80 9.75 | 

rh 42m 9°.88 55 46™ 388.12 a 17™ 8.79 gh o™ 14°.21 10% so™ 56.00 

-85° 11’ 57''.70 -84° 49’ 49"'.43 —86° 53° 53°’-55 -85° 19’ 28’’.o8 ~84° 8’ 1177.87 
(Eph 1s] 





JULY, 1915. 493 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


| Octantis (G.). | 81 Mense(G.). | 7 Ootantis(G.). | € Octantis. 7 Octantis. 
Mag. 6.2 Mag. 6.4 Mag. 5.4 Mag. 6.3 


Decli- | Mean | Right | Decli- 
nation § Solar | Ascen- | nation 
South 


Mean! Right | Decli- [Mean | Right | Decli- 
Solar | Ascen- | nation | Solar | Ascen- | nation 
.- | Date.| sion. | Soutk. | Date.| sion. | South. 





h m e é h m e é 
July| 5 46 |-84 49[July| 7 16 |-86 53 
8 ” 
0.9 | 15.09 | 37.86] 1.0] 18.72 | 56.00 
1.9 | 15.13 | 37-52 2-0] 18.63 | 55.67 
2.9 | 15.17] 37-20] 3.0] 18.55 | §5.36 
3-9 | 15.22 | 36.89] 4.0| 18.48 | 55.08 


4-9 | 15.27 | 36.61] 5.0] 18.42 | 54.80 
5-9 | 15-32 | 36.34] 6.0} 18.35 | 54.53 
6.9 | 15.33 | 36.06] 7.0] 18.26 | 54.28 
7-9 | 15-36| 35-78] 8.0] 18.16] 54.02 


8.9 | 15-39 | 35-49] 9.0] 18.05 | 53.76 
9-9 | 15.41 | 35-18} 10.0| 17.94 | 53-47 
10.9 | 15.44 | 34-87 | 11.0 | 17.83 | 53.16 
11.9 | 15.46 | 34.54] 11.9 | 17.72 | 52-84 


12.9 | 15.58 | 34-19] 12.9 | 17.62 | 52.51 
13.9 | 15.58 | 33-83 1 13.9 | 17.56 | 52.17 
14.9 | 15.66 | 33-49 1 14.9 | 17.53 | 51-81 
15.9 | 15.76 | 33-169 15.9 | 17.5% | 51.47 


16.9 | 15.85 | 32-86] 16.9 | 17.52 | 51.14 
17-9 | 15-95 | 32-57 } 17-9 | 17-55 | 50-84 
18.9 | 16.06 | 32.31] 18.9 | 17.58 | 50-55 
19.9 | 16.15 | 32.07 | 19.9 | 17.60 | 50.28 


20.9 | 16.23 | 31.83 | 20.9 | 17.61 | 50.03 
21.9 | 16.29 | 31.58 I 21.9 | 17.60] 49.78 
22.9 | 16.35 | 31.31 | 22.9 | 17.56 | 49.52 
23-9 | 16.42 | 31.02 | 23.9 | 17.52 | 49-22 


24.9 | 16.49 | 30.71 | 24.9 | 17.48 | 48.90 
25.9 | 16.57 | 30.39 | 25.9 | 17-46 | 48.57 
26.9 | 16.68 | 30.06 J 26.9 | 17.47 | 48.22 
27.9 | 16.81 | 29-75 | 27.9 | 17.53 | 47-87 


41.29 
49.99 
40.67 
40.35 


40.02 
39-79 
39°39 
39.10 


28.9 | 16.95 | 29.45 | 28.9 | 17.60 | 47.53 
29.9 | 17-11 | 29.19 § 29.9 | 17.71 | 47-21 
30.9 | 17.27 | 28.94 | 30.9 | 17.83 | 46.91 
31.9 | 17-42 | 28.71 | 31.9 | 17.96 | 46.63 





II.0Q —II.04 18.48  -18.45 12.24 
42™ = *.88 sb 46™ 388.12 7h 17™ =o". 79 gh o™ = 14°.21 
$5° 11’ 577.70 1-84° 49’ 49°'.43 1 -86° 53’ 53-55 | -85° 19’ 28"".08 
[Eph r5) 
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AUGUST, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 


FOR THE UPPER TRANSIT AT WASHINGTON. 





4 Octantis (G.). 


Mean | Right | Decli- 
Solar | Ascen- | nation 
sion. 


Date. 





Aug. 


0.7 
1.7 
2.7 
3-7 


4-7 
5:7 
6.7 
7:7 


8.7 
9-7 
10.7 
11.7 


12.7 
13-7 
14.7 
15-7 


16.7 


17-7 
18.7 


19.7 


20.7 
21.7 
22.7 


23-7 


24.6 
25.6 
26.6 
27.6 


28.6 
29.6 
30.6 
31.6 


11.92 
85° 11° 








20.11 
20.13 
20.14 
20.16 


20.18 
20.22 
20.27 


20.34 


20.44 
20.57 
20.71 
20.85 


20.98 
21.10 


21.19 
21.26 


21.34 
21.42 
21.52 
21.64 


21.79 
21.97 
22.17 


22.37 


22.58 
22.78 
22.98 
23.17 


-1r.88 
9°.88 
57''.70 


31 Mensee (G.). 
Mag. 6.2 


sh 46™ 


84° 49’ 49''.43 


€ Octantis. 
Mag. 5.4 


7 Octantis (G.). 
Mag. 6.4 


Right 


Ascen- 
sion. 


Decli- 
nation 
South. 


Mean | Right 
Solar | Ascen- 
- | Date.| sion. 








hm °- ¢ hm 

Aug.) 7 16 Aug.| 9 8 
8 ” 8 

17.96 | 46.63] 1.0] 47.57 

18.08 | 46.37] 2-0| 47.54 

18.19 | 46.11] 3.0] 47.51 

18.29 | 45.85] 4.0| 47.48 


0.9 
1.9 
2.9 
3-9 


18.38 
18.46 


18.54 
18.62 


5.0 
6.0 
7.0 
8.0 


4-9 
5:9 
6.9 
7-9 


47-43 
47.38 
47-31 
47-26 


45-59 
45-33 
45.05 
44-74 


8.9 
9-9 
10.9 
11.9 


18.71 
18.83 
18.97 
19.13 


9.0 

9-9 
10.9 
11.9 


47-19 
47-15 
47-11 
47.10 


44.43 
44.11 
43-79 
43-47 


43.16 
42.88 


42.62 
42.39 


12.9 
13.9 
14.9 
15.9 


12.9 
13-9 
14.9 
15-9 


47.10 
47.12 
47.16 
47.20 


19.33 
19.54 
19.77 
19.99 


16.9 
17-9 
18.9 
19.9 


16.9 
17-9 
18.9 
19.9 


20.19 


20.37 


20.53 
20.67 


42.17 
41.97 
41.76 
41.52 


47-24 
47-27 
47-29 
47-29 


20.81 


20.98 


21.16 
21.38 


47.28 
47-27 
47-26 
47.28 


41.26 
40.98 
40.69 
40.40 


20.9 
21.9 
22.9 


23-9 


21.63 
21.91 
22.20 
22.50 


40.12 
39-85 
39.61 
39-40 


24.9 
25-9 
26.9 
27-9 


47-33 
47-40 
47.48 
47.58 


47.69 
47-79 
47.89 
47-97 


22.80 
23.09 
23.36 
23.62 


28.9 
29-9 
39-9 
31-9 


39.20 
39.02 
38.83 
38.66 
18.46 —-18.44 

7 17™ ~—0*.79 
86° 53’ 53''-55 

{Eph ss) 


~11.04 
38°.12 


12.27 


gh 9™ 
-85° 19’ 


—12.23 
14°.21 
28’'.08 





r.¥ 
2.1 
3.1 
4.1 


5.1 
6.1 
7.1 
8.1 


9.1 
10.1 
11.1 
12.1 


13.1 
14.1 
15. 
16.1 


17.1 
18.1 
19.0 
20.0 


21.0 
22.0 
23.0 
24.0 


25.0 
26.0 
27.0 
28.0 


29.0 
30.0 
31.0 
32.0 








39-53 | 334 
39-44 | 324 
39-35! 2-9 
39.26: 32 


39-19 | 34 
39-35 | 31-§ 
39.11 | 37-2 
39-09 | FOF 


39.08 | 30-5 
39.08 | 3¢ 
39-07 | 30 
39-05 | 20-7. 


9.80 “975 


1° so™ 


~84° 


56°.00 


8’ 11” 








SEPTEMBER, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 


o , 


23.17 
23.34 
23.51 
23.68 


23.85 
24.02 
24.21 
24.42 


24.66 
24.91 
25.18 
6 | 23.27 | 25.47 





23-39 | 25-74 
23.50] 25.98 
6 | 23.61 | 26.22 
6! 23.72 | 26.44 





6 | 23.84 | 26.64 
‘6 | 23.97 | 26.85 
6: 24.12 | 27.06 


6 | 24.29 | 27.29 





16 | 24.45 | 27.56 
6) 24.60 | 27.85 
6 | 24.74 | 28.15 
6 | 24.85 | 28.47 





6 | 24.94 | 28.80 
6 | 25.01 | 29.12 
1.6 | 25.08 | 29.44 
1.6) 25.15 | 29.74 


4.6, 25.21 | 30.02 
}.6 | 25.27 | 30.28 
*5 | 25.35 | 30-55 
L$ | 25.43 | 30.82 


11.93 —r3.89 
rf 4.m 9*.88 
Par’ §9°'.70 


31 Mensa (G.). 
Mag. 6.2 


5 11 pe 





7 Octantis (G.). 
Mag. 6.4 


Mean | Right | Decli- | Mean 


38.66] 0.9 
38.48] 1.9 
38.29] 2.9 
38.08 | 3.9 


37-87] 4-9 
37-64] 5.9 
37-41] 6.9 
37-18] 7-9 


36.97] 8.9 
36.79} 9-9 
36.63 | 10.9 
36.50] 1.9 


36.39 J 12.9 
36.29 | 13.9 
36.19 } 14.9 
36.08 | 15.9 


35-95 | 16.9 
35-80] 17.9 
35-63 | 18.9 
19.8 | 29.44 | 35.46 | 19.9 





20.8 | 29.80 | 35.30 | 20.9 
21.8) 30.19 | 35.15 | 21.9 
22.8 | 30.60 | 35.04 | 22.9 
23.8 | 31.02 | 34.95 | 23.9 


24.8 | 31.44 | 34.88 | 24.9 
25.8 | 31.85 | 34.83 1.25.9 
26.8 | 32.23 | 34.79 | 26.9 
27.8 | 32.60 | 34.75 | 27.9 


28.8 | 32.96 | 34.72 | 28.9 
29.8 | 33.32 | 34.67 | 29.9 
30.8 | 33.66 | 34.62 ff 30.9 
31.8 | 34.00 | 34.55 | 31-9 


18.45 —18.42 12.27 

7 17™ 0°79 J 9" o™ 

-86° 53’ 53’’.55 ¥-85° 19’ 
(Eph 15) 


FOR THE UPPER TRANSIT AT WASHINGTON. 


-€ Octantis. 
Mag. 5.4 


-12.23 
14°.21 
28’’.08 


495 


77) Ootantis. 
Mag. 6.3 


9.80 
To" 59™ 
~84° 8’ 





9-74 
56°.00 
11/'.87 


496 OCTOBER, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 





4 Octantis (G.). 


Mag. 5.6 Mag. 6.4 





Mean | Right | Decli- | Mean | Right 
Solar | Ascen- | nation | Solar | Ascen- 
Date.| sion. | Sowth. | Date.| sion. 





hmj ° ' h m 
Oct.| 1 42/85 11] Oct. | 5 46 


en 





$s 5s 
0.5 | 25.35 | 30.55] 0.7 | 29.68 | 22.22] 0.8 | 33.66 | 34.62] 0.9 
1.5 | 25.43 | 30.82] 1.7 | 29.89 | 22.27] 1.8] 34.00 | 34.559 1.9 
2.5 | 25.52] 31.09] 2.7] 30.11 | 22.319 2.8 | 34.35 | 34-49] 2-9 
3-5 | 25.60] 31.36] 3.7 | 30.33 | 22.35] 3-8 | 34.72 | 34.42] 3.8 


t 


$ 
52.39 | 22.63 
52.57 | 22.44 
§2.75 | 22.24 


§2.94 | 22.04 





53-15 | 21.83 
53-36 | 21.62 
53-60 | 21.43 
53.86 ! 21.25 
| 
§4.12 | 21.10 
54-39 | 20.98 
54.64 | 20.88 
54-89 | 20.80 


4-5 | 25.70] 31.65] 4.7 | 30.57 | 22.40] 4.8] 35.11 | 34-359 4.8 
5-5 | 25.80] 31.96] 5.7 | 30.81 | 22.47] 5.8 | 35.51 | 34-29] 5.8 
6.5 | 25.88] 32.29] 6.7 | 31.07 | 22.56] 6.8 | 35.93 | 34-24] 6.8 
7.5| 25.93 | 32-64] 7.7 | 31-32 | 22.68] 7.8 | 36.37 | 34.23] 7.8 


8.5 | 25.96 | 33.00] 8.7 | 31.57 | 22.83] 8.8 | 36.81 | 34.24] 8.8 
9-5 | 25-98 | 33-3601 9-7 | 31-79 | 23.00] 9.8 | 37.24] 34.28] 9.8 
10.5 | 25.97 | 33-69 ff 10.7 | 32.00 | 23.18] 10.8 | 37.64 | 34.34] 10.8 
11.5 | 25.96 | 34.00] 11.7 | 32.20 | 23.35 | I1.7 | 38.02 | 34.40] 11.8 


§5-12 | 20.73 
55-33 | 20-65 
55-53 | 20-55 
55-74 | 20.43 


12.5 | 25.93 | 34.29 | 12-7 | 32-38 | 23.52 | 12-7 | 38-36 | 34.47 | 12.8 
13.5 | 25.92 | 34-569 13-7 | 32-55 | 23-66] 13.7 | 38.69] 34.51 | 13.8 
14.5 | 25.93 | 34-82 | 14.7 | 32.73 | 23-78 | 14.7 | 39.02 | 34-53 | 14-8 
15.5 | 25-95 | 35-09} 15-7 | 32-92 | 23-89 | 15-7 | 39-36 | 34.55] 15-8 


55-95 | 20-30 
56.18 | 20.16 
56.43 | 20.02 


56.70 | 19.90 


16.5 | 25.98 | 35.37 | 16.7 | 33-13 | 24.00] 16.7 | 39.72 | 34-554 16.8 
17.5 | 26.02 | 35.67117.7 | 33-35 | 24-13 17-7 | 40.11 | 34.55] 17.8 
18.5 | 26.06 | 36.00] 18.7 | 33.57 | 24.27] 18.7 | 40.52 | 34.574 18.8 
19.5 | 26.08 | 36.349 19.7 | 33.80 | 24.43 |. 19.7 | 40.95 | 34-61 |. 19.8 


20.5 | 26.07 | 36.70] 20.7 | 34.04 | 24.63 f 20.7 | 41.39 | 34.68 | 20.8 | 56.99 | 19.80 
21.5 | 26.04 | 37.07 | 21.7 | 34.27 | 24.85 ] 21.7 | 41.83 | 34.789 21.8 | 57.29 | 19.72 
22.5 | 25.99 | 37.43 | 22.7 | 34.47 | 25.09 | 22.7 | 42.25 | 34.88 J 22.8 | 57.59 | 19-67 
23.5 | 25.03 | 37-77 | 23-7 | 34-66 | 25.34] 23-7 | 42.66 | 35.01 | 23.8 | 57.87 | 19.64 


24.5 | 25.86 | 38.10} 24.7 | 34.84 | 25.591 24-7 | 43-04 | 35-15 | 24.8 | 58.15 | 19.63 
25.5 | 25.79 | 38.41 | 25.6 | 35.02 | 25.83 | 25.7 | 43-41 | 35-29] 25.8 | 58.42 | 19.61 
26.5 | 25.72 | 38.71 | 26.6 | 35.18 | 26.05 | 26.7 | 43.77 | 35-42 | 26.8 | 58.67 | 19.60 
27.5 | 25.66 | 39.00] 27.6 | 35.34 | 26.27 | 27.7 | 44.11 | 35.54] 27.8 | 58.92 | 19.58 


29.5 | 25.56] 39.569 29.6 | 35.65 | 26.68 J 29.7 | 44.77 | 35-76] 29-8 | 59.39 | 19-53 
30.5 | 25.52 | 39.84 | 30.6 35.82 | 26.87 30.7 | 45-12 | 35-86] 30.8 | 59.64 | 19.49 
31.5 | 25.47 | 40.14 | 32-6 | 35.99 | 27-08 | 31-7 | 45-48 | 35.96] 31-8 | 59.89 | 19.44 


28.5 | 25.60] 39.28 § 28.6 5s 28.7 | 44.44] 35.65 | 28.8 | 59.16 | 19.56 


11.93 11.89 11.08 —II.04 18.45 —18.42 12.26 12.22 

12 42™ = 9*.88 55 46™ 38*.12 78 317™ 0.79 g® o@ 14°.21 

“85° 11’ §7’".70 1-84° 49’ 49.43 1 -86° 53’ 53’"-55 I-85° 19’ 28°”.08 
(Eph 15) 





Octantis (G.). 
Mag. 5.6 


an' Right 








Decli- 


ar Ascen- nation 
te.! sion. | Sowsh. 





hm, 


t 42-85 11 


v. 
s 1 
“S$ | 25-47 
-5 | 25.43 
5 25.38 
5 | 25-31 





5 25.22 | 
4 | 25.15 | 
1.4 | 24.98 
4 24.83 





3.4 | 24.68 

)-4 | 24-54 

1.4 24-40 

.4 | 24.28 
| 


2.4 | 24.17 
3.4 24.08 
4-4 23-99 
5.4' 23.88 


6.4 23-75 
7.4 23.60 
B+ 23.43 
D-4 , 23-24 
0.4 23.05 
1.41 22.85 
2.4 | 22.66 
3-4 | 22.48 





ua| 22.30 
5-4 | 22.12 
6.4 21.96 


7.41 21.8% 


8.4 21.65 
9-4 | 21.48 
0.4 | 21.31 
tg 20.01 


11.94 
1 495 
Bs? xx’ 


oe ‘ 


oF 


40.14 
40.45 
40.78 
41.11 


41.45 
41.80 
42.13 
42.42 


42.69 
42.94 
43.18 
43-41 


43-64 
43-90 
44.18 
44-47 


44.78 
45-10 
45-40 
45-79 


45-97 
40.22 
46.45 
46.67 


46.88 
47-08 
47.28 
47-48 


47-79 
47-94 
48.18 
48.43 


~—11.90 
9°.88 
57°’.70 


NOVEMBER, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


31 Mense (G.). 


Mean 
Solar 
Date. 


Nov. 


0.6 
1.6 
2.6 
3.6 


4.6 
5-6 
6.6 
7.6 


8.6 
9-6 
10.6 
11.6 


12.6 
13.6 
14.6 
15.6 


16.6 
17.6 
18.6 
19.6 


20.6 
21.6 
22.6 
23.6 


24.6 
25.6 
26.6 
27.6 


28.6 
29.6 
30.6 
3t-5 


II.09 
5 46™ 
84° 49’ 


Right 
Ascen- 
sion. 





h m 
5 46 
8s 
35-99 
36.18 
36.36 
36.55 


36.73 
36.90 
37-04 
37-17 


37.28 
37-38 


37-47 | 


37°57 


37.68 
37-81 
37-94 
38.08 


38.22 
38.35 
38.48 
38.58 


38.67 
38.75 
38.81 
38.87 


38.91 
38.97 
39.02 
39-09 


39-15 
39-23 
39-32 
39-39 


33281°—191 5 32 


Mag. 6.2 


Decli- 
nation 
South. 


o ¢ 


449 


27.08 
27.30 
27-53 
27-79 


28.07 
28.37 
28.69 
29.01 


29.32 
29.61 
29.89 
30.14 


30.38 
30.63 
30.89 
31.17 


31.48 
31.81 
32.16 


32.52 


32.88 
33-22 
33-57 
33-90 


34-22 
34-52 
34.81 
35-11 


35-41 
35-72 
36.06 
36.40 


—I1.04 
38*.12 
49''.43 


€ Octantis. 
Mag. 5.4 


7 Octantis (G.). 
Mag. 6.4 


Decli- 
nation 
South. 


Right | Decli- 
Ascen- | nation 
sion. | South. 


Mean 
Solar 
Date. 








e ‘ e ‘, 


5 19 
19.44 
19.40 
19.36 
19-35 


h «=m 
Nov.| 7 16 -86 53 


8 oF 
45.48 
45.85 
46.24 
46.64 


0.8 
1.8 
2.8 
3.8 


35-96 
36.06 
36.18 


36.33 


0.7 
1.7 
2.7 
3:7 


4.8 
5.8 
6.8 
7.8 


19.36 
19.39 
19-45 
19.54 


36.50 
36.69 
36.92 
37.16 


47-04 
47-43 
47-79 
48.12 


4-7 
5-7 
6.7 
7-7 


8.8 
9-7 
10.7 
11.7 


8.7 
9:7 
10.7 
11.7 


19.63 
19.73 
19.82 
19.88 


48.43 
48.71 
48.97 
49.23 


37°39 
37.61 


37.81 
38.00 


38.16 
38.32 
38.50 
38.69 


12.7 
13.7 
14.7 
15.7 


19.93 
19.98 
20.01 
20.05 


49.50 
49.80 
§0.13 
50.48 


12.7 
13.7 
14.7 
15.7 


20.12 
20.21 


20.33 
20.47 


16.7 
17-7 


38.91 
39-16 
39-42 
39-70 


16.7 
17.6 
18.6 
19.6 


50.84 
§1.19 
51-53 
51.84 19.7 
20.62 
20.78 
20.94 
21.10 


20.6 
21.6: 
22.6 
23.6 


§2.13 
52-39 
52.64 
52.87 


39-99 
40.28 
40.57 
40.84 


21.26 
21.41 


21.55 
21.68 


41.11 
41.37 
41.61 
41.85 


24.6 
25.6 
26.6 
27.6 


53-10 
53-31 
53°53 
53-75 


21.81 
21.95 
22.10 
22.27 


28.6 
29.6 
30.6 
31.6 


42.10 
42.35 
42.61 
42.91 


53-99 
54.24 
54.51 
54-77 





18.46 —-12.22 
14°.21 


28’'.08 


-18.43 

7 17™ ~— 0%.79 

-86° 53’ 53’-55 
[Eph 1s} 
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7 Octantis. 
Mag. 6.3 


Mean | Right 
Solar | Ascen- 


Date.| sion. 





h m 
10 59 
s 
44.40 
44.57 
44.76 
44.96 


Nov. 


0.8 
1.8 
2.8 
3.8 


4.8 
5.8 
6.8 
7.8 


45.18 
45-41 
45.64 
45.86 


8.8 
9.8 
10.8 
11.8 


46.07 
46.28 
46.47 
46.65 


46.82 
47.00 
47.20 
47-42 


12.8 
13.8 
14.8 
15.8 


16.8 
17.8 
18.8 
19.8 


47.65 
47.90 
48.14 
48.39 


20.8 
21.8 
22.8 
23.8 


48.64 
48.87 
49.10 
49.32 


24.8 
25.8 
26.8 
27.8 


49-54 
49-74 
49-94 
50.15 


28.8 
29.8 
30.8 
31.8 


59-35 
59-57 
50.80 


51.05 


9-79 
Io" so™ 
—84° 8° 


Decli- 
nation 
South. 





-84 8 
14.03 
13.84 
13.66 
13.48 


13-33 
13.20 
13.10 
13.02 


12.97 
12.92 
12.87 
12.81 


12.73 
12.64 


12.53 
12.42 


12.33 
12.25 


12.20 
12.16 


12.15 
12.15 
12.16 
12.18 


12.20 
12.21 
I2.22 
12.22 


12.21 
12.20 
12.19 
12.20 


“9-74 
56°.00 
11'’.87 


498 


DECEMBER, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 





4 Octantis (G.). | 81 Mense (G.). 


Mag. 6.2 






Right | Decli- 
Ascen- | nation 


Date. sion. | Sosth. 


7 Octantis (G.). 


Mean 
Solar 


Date. 


Mag. 6.4 





Dec. 


0.4 
1.4 
2.4 
3-4 


4:4 
5-4 
6.4 
7-4 


8.4 
9-4 
10.4 
11.3 


12.3 
13-3 
14.3 
15-3 


16.3 


17-3 
18.3 


19.3 


20.3 
21.3 
22.3 


23-3 


24.3 
25-3 
26.3 
27-3 


28.3 
29.3 
39-3 
31.3 





I1l.Qg 


yo 42™ 


-85° 11’ 





—1I.go 
9*.88 
57°’.70 





49-29 
49.44 
49-57 


49.68 
49-79 
49.92 
50.08 


50.24 
50.41 
59-59 
50.76 


59-93 
51.07 
51.19 
51.29 


51.37 
51.44 
51.50 
51.55 


51.61 
51.68 
51-75 
§1.83 


51-93 
52.02 
52.10 
§2.16 








hm 


8 
39-32 
39-39 
39-44 


39-50 
39-49 
39-47 
39-44 


39-42 
39-40 
39-39 
39.39 


39-41 
39-42 
39-43 
39-44 


39-42 
39-38 
39-33 
39-28 


39.21 
39-13 
39-05 
38.98 


38.91 
38.84 


38.79 
38.74 


38.68 
38.62 


30-5 | 38.54 
31.5 | 38.44 


II.09 





39-48 | 


e s 


5 46 |-84 49] Dec. 


41.70 
42.09 
42.47 
42.84 


43.20 
43-54 
43.86 
44.17 


44-47 
44.78 
45.10 
45-42 


45.76 
46.13 
46.51 
46.89 


~11.05 


5° 46™ 38". 12 


~84° 49’ 


49°’.43 





54-51 
54-77 
55-03 
55-26 


55-46 
55-62 
55-75 
55-85 


55-95 
56.06 
56.18 


56.32 


56.49 
56.67 
56.84 
57.01 


57-16 
57.28 
57-37 
57-44 


57-49 
57-52 
57-55 
23.6 | 57.56 
57-58 
57-63 
57-67 
57-73 


24.5 
25.5 
26.5 
27.5 


43-94 
44.30 
44.66 
44.99 


45-30 
45-59 
45.87 
46.16 


46.45 
46.75 
47-09 
47-45 


47-82 
48.20 
48.59 
48.97 


49-34 
49.69 
50.03 
50. 36 


50.68 
59-99 
§1.31 
51.64 


28.5 
29-5 
39-5 
31-5 


57-80 , 52.00 
57-86 | 52-37 
57-90 | 52.76 
57-91 | 53-17 





-18.44 

7 17" ~~ 0*.79 

-86° 53’ 53°'.55 
{Eph 1s] 


18.47 


¢ Octantis. 
Mag. 5.4 


11.7 


12.7 
13-7 
14.7 
15-7 


16.6 
17.6 
18.6 
19.6 


20.6 
21.6 
22.6 
23.6 


24.6 
25.6 
26.6 
27.6 


28.6 
29.6 
30.6 
31.6 


12.27 
g? 
—85° 


9-69 
9.86 
10.04 
10.24 


10.45 
10.68 
10.92 
11.16 


11.39 
11.61 


11.81 
| 11.99 


12.15 
12.31 
12046 
12.60 


| 2.73 
12.88 
13.04 
13.21 


13.38 
13.56 
13-74 
13.89 





o™ 
19’ 


22.10 
22.27 


22.47 
22.70 


22.95 
23.21 
23.48 
23-74 


23-99 
24.22 
24-43 
24.64 


24.84 
25.06 
25.30 
25.56 


25.85 
26.16 
26.47 
26.79 


27.10 
27.40 
27.70 
27.99 


28.27 


28.54 
28.81 


29.09 


29-39 
29.71 
30.06 
30-42 


—12.23 
14°.21 
28''.08 








8.7 
9-7 
10.7 
11.7 


12.7 
13.7 
14.7 
15.7 


16.7 
17-7 
18.7 
19-7 


20.7 
21.7 
22.7 


23-7 


24.7 
25-7 
26.7 
27-7 


28.7 | 


53-09 
53-29 


53-50 
53-73 | 


53-98 1 
54.22 ios 
S447, 1 
54-72 | 


54-95 | 
$5.18 








$5-40 . 
55.60 
55-79 
55-97 


56.16 
56.34 
§6.54 
56.74 





15.4 


50.95 


29.7 | 57-18, 
30.7 | ' S7.4t 
31-7 57-64; 1 






9-79 “9. 
10% so™ 56". 
-84° 8° xx”. 


JANUARY, 1915. 499 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 











































Oo Octantis. X Octantis. Oo Octantis. 
Mag. 4.1 Mag. 5.2 Mag. 5.5 


Right | Deci- ]Mean| Right | Decli- |Mean| Right | Decti- | Mean | Right | Decli- 
i Solar | Ascen- | nation | Solar | Ascen- | nation J Solar | Ascen- | nation 
. | Date.| sion. | South. | Date.| sion. | South. | Date.| sion. | Sonth. 














hm| ° ° hm; ° ’ hm,| ° ’ 
Jan. | 14 13 |-83 16] Jan.| 18 4 |-87 39] Jan. | 19 23 |-89 13] Jan. 

8 ” 8 ” 8 
0.8 | 2.81 | 36.16] 0.9 | 34.16 | 56.88] 1.0] 22.88 | 52.84 
1.8] 3.02 | 36.16] 1.9 | 34.45 | 56.59] 2.0] 23.18] 52.51 
2.8| 3.2% | 36.17] 2.9 | 34.73 | 56.3891 3.0] 23.49 | 52.18 
3-8] 3.40 | 36.17] 3.9 | 34-98 | 56.04] 4.0] 23.74 | 51.87 


4-8] 3.59 | 36.16] 4.9 | 35.22] 55.769 5.0] 23.91 | 51.56 
5-8] 3-78 | 36.14] 5.9] 35-44] 55-47] 6.0 | 24.04] 51.25 
6.8| 3.98 | 36.10] 6.9] 35.65 | 55.17] 7.0] 24.11 | 50.90 
7.8| 4.19 | 36.05] 7.9] 35.88} 54.84] 8.0} 24.17 | 50.55 


8.8] 4.41 | 36.01] 8.9 | 36.15 | 54.499 9.0 | 24.32 | 50.16 
9-8| 4.65 | 35-991 9-9 | 36.46) 54.13 | 10.0 | 24.59 | 49.76 
10.8 | 4.90 | 35.98 | 10.9 | 36.80 | 53.78 | 11.0 | 24.97 | 49.35 
11.8] 5.15 | 36.00] 11.9 | 37.20] 53.449 11.9 | 25.51 | 48.95 


12.8| 5.40 | 36.06 | 12.9 | 37.63 | 53.12 | 12.9 | 26.18 | 48.56 
13-8| 5.63 | 36.14] 13.9 | 38.07 | 52.83 | 13.9 | 26.94 | 48.21 
14.8) 5.85 | 36.23 | 14.9 | 38.50 | 52.57] 14.9 | 27.69 | 47.89 
15.8 | 6.06 | 36.32] 15.9 | 38.91 | §2.33 1 15.9 | 28.42 | 47.56 


16.8 | 6.26 | 36.39 | 16.9 | 39.28 | 52.09 | 16.9 | 29.08 | 47.27 
17.8| 6.45 | 36.46117.9 | 39.64 | 51.85 117.9 | 29.64 | 46.96 
18.8 | 6.64 | 36.50] 18.9 | 39.97 | 52-59] 18.9 | 30.15 | 46.64 
19.8 | 6.85 | 36.54] 19.9 | 40.31 | 51.32 | 19.9 | 30.61 | 46.32 


20.8 | 7.06 | 36.57 | 20.9 | 40.65 | 51.04] 20.9 | 31.09 | 45.98 
21.8} 7.28 | 36.61 | 21.9 | 41.02 | 50.74 | 21.9 | 31.60 | 45.63 
22.8] 7.51 | 36.65 | 22.9 | 41.41 | 50.43 | 22.9 | 32.19 | 45.26 
23.8] 7.74 | 36.71 1 23.9 | 41.84 | 50.13 1 23.9 | 32.87 | 44.88 


24.8] 7.98 | 36.79 ] 24.9 | 42.29 | 49.83 | 24.9 | 33-64 | 44.50 
25.7 | 8.22 | 36.89 | 25.9 | 42.78 | 49.54] 25-9 | 34-54 | 44-13 
26.7] 8.45 | 37.02 ] 26.9 | 43.29 | 49.28 | 26.9 | 35.53 | 43.76 
27.7 | 8.68 | 37.15 ] 27-9 | 43-81 | 49.03 | 27-9 | 36.58 | 43.43 


28.9 






28.7] 8.91 | 37.31 | 28.9 | 44.34 | 48.81 
29.7| 9.11 | 37-471 29-9 | 44.86 | 48.60 
30-7 | 9.31 | 37-64] 30.9 | 45-35 | 48.42 
31.7 | 9-50 | 37-79 | 31-9 | 45-82 | 48.22 





8.54 8.48 24.54 24.52 74.40 74.39 
2B 4s™  ogst.22 f 14% 13™ 8098.28 F 182 s™ 09.43 | ro 24™ 31°66 
4° 39° 43/710 [83° 16’ 47’’.50 J -87° 39’ 52°55 89° 13’ 43'’.28 
(Eph 1s) 


15-95 35.91 
22h r5™ 43°.98 
~86° 24’ =. 3.31 





500 








APPARENT PLACES OF CIRCUMPOLAR STARS 


FEBRUARY, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 







6 Octantis 
Mag. 4.1 
Mean} Right | Decli- 
Solar | Ascen- | nation 
Date.| sion. | South. 
hm ° ¢ 
Feb. | 12 45 |-84 39 | 14 13 
or 8 
0.7 | §8.13 | 33.50 9-50 | 37-79 
1.7 | 58.32 | 33-74 9-69 | 37-93 
2.7 | 58.51 | 33.98 9.88 | 38.05 
3-7 | §8.71 | 34.21 10.09 | 38.17 
4.7 | §8.93 | 34.44 10.30 | 38.28 
5-7 | 59-17 | 34.68 10.53 | 38.40 
6.7 | 59-49 | 34-95 10.76 | 38.54 
7.7 | 59-64 | 35.25 11.00 | 38.70 
8.6 | 59.87 | 35.58 11.24 | 38.89 
9.6 | 60.08 | 35.93 11.47 | 39-11 
10.6 | 60.27 | 36.28 11.68 | 39.34 
11.6 | 60.43 | 36.63 11.87 | 39.58 
12.6 | 60.59 | 36.96 12.06 39.82 
13.6 | 60.75 | 37.27 12.23 40.04 
14.6 | 60.90 | 37.56 12.40 | 40.24 
15.6 | 61.06 | 37.85 ast eas 
16.6 | 61.23 | 38.12 12.77 | 40.62 
17.6 | 61.41 | 38.40 12.97 | 40.79 
18.6 | 61.59 | 38.70 13.17 | 40.97 
19.6 | 61.79 | 39.01 13-37 | 41.17 
20.6 | 61.98 | 39.34 13.58 | 41.38 
21.6 | 62.16 | 39.68 13.79 | 41.61 
22.6 | 62.34 | 40.04 14.00 | 41.86 
23.6 | 62.50 | 40.41 14.21 | 42.13 
24.6 | 62.65 | 40.79 14.40 | 42.41 
25.6 | 62.78 | 43.17 14.57 | 42.70 
26.6 | 62.89 | 41.55 14.74 | 42.90 
27.6 | 63.01 | 41.91 14.90 | 43.28 
28.6 | 63.12 | 42.25 15.05 | 43-55 
29.6 | 63.23 | 42.59 15.21 | 43.80 
30.6 | 63.35 | 42.91 15.38 | 44.04 
31.6 | 63.49 | 43.22 15.54 | 44.27 
10.74 —10.70 8.54 -8.48 
122 4s™ = §5".22 14° 13™ = -9*.28 
84° 39’ 43’’.10 [-33° 16’ 47'’.50 


X Octantis. 
Mag. 5.2 


Right | Decli- 
Ascen- | nation 
sion. | South. 


Mean 
Solar 
- | Date. 








° , 


-87 39 


48.22 
48.02 
47.80 
47-57 


45.82 
46.28 


46.72 
47-17 


47-04 
48.13 
48.67 
49.26 


47.32 
47.05 
46.79 
46.54 


46.31 
46.11 
45-94 
45-79 


49.87 
§0.51 
51.13 
51.74 


10.9 
11.9 


12.9 
13-9 
14.9 
5-9 


45.65 
45-52 
45:37 
45.22 


52.32 
52.87 
53-39 
53-91 


45-05 
44.86 
44.66 
44.46 


17.8 | 54.95 
18.8 | 55.49 
19.8 | 56.08 


20.8 
21.8 
22.8 
23.8 


56.68 
57-31 
57-96 
58.64 


44.27 
44.09 
43.93 
43-79 


| 
16.8 | 54.42 
| 


24.8 
25.8 


43-67 
43-57 
43-49 
43.42 


59-31 
59-97 
60.61 
61.23 


26.8 
27.8 


28.8 
29.8 
30.8 
31.8 


61.82 
62.40 
62.96 
63.53 


43-35 
43-27 
43.17 
43.04 
24.52 —24.50 
18° s™ 09.43 
-87° 39’ 52’’.55 
(Eph rs} 





0 Octantis. 
Mag. 5.5 


Right | Decii- 
Ascen- ' nation 
sion. | Sou 


Mean 
Solar 
Date. 








Feb.! 


m 
23 
$s 

0.9 | 40.87 
1.9 | 41.81 
2.9 | 42.69 
3°9 | 43-53 


h 
19 





42.24 
41.96 
41.68 
41.36 
4.9 | 44.40 
45-35 
46.45 
47.68 


41.02 
40.67 
40.29 
39-94 


8.9 
9-9 
10.9 
II.9 


49.04 
50.49 
51.97 
53-43 


39-59 
39.28 
38.98 
38.72 


38.46 
38.24 
37-99 
37-74 


54.82 
56.13 
57-36 
58.55 


59-69 
60.86 
62.08 


63-37 


12.9 
13.9 
14.9 
15-9 


16.9 
17-9 
18.9 
19.9 


37-46 
37-17 
36.87 


36.57 


36.26 
35-96 
35-67 
35-41 


64.74 
66.22 
67.80 
69.45 


20.9 
21.9 
22.9 


23-9 


35.16 
34-93 
34-73 
34-53 


24.9 
25-9 
26.9 
37-9 


71.14 
72.85 
74:55 
76.16 


28.9 
29-9 
39-9 
31-9 


77-59 
79.16 
80.57 
81.96 


34-33 
34-14 
33-92 
33-70 


74.14 
19" 24™ 
—89° 13’ 


“74-13 
31°.66 
43''.28 





U Octantis. 
Mag. 5.7 


Ride 
Ascen-! 
sion. = 
bh m 


| 22 15 804 








$s 
35-92 | 604 
35-87 : 69 
35-80! 694 

35-71 | 684 
I 35-61 | 0 
35.51 | & 


35-43 | 7. 
35:37 | 


1.1 
2.1 
3.1 
4.1 


35-34 664 
35-35 | 6, 
35-38 . 66 


i 


35-43 | §, 


9.0 
10.0 
II.o 
12.0 


13.0 
14.0 
15.0 
16.0 


35-47 | 05, 
35-50 | Of 
35-52 
35-83 


17.0 
18.0 
19.0 
20.0 


35-51 
35-49 | 
3547 
35-47 


21.0 , 35-48 Oa 
22.01 35.51, & 
23-01 35-55 
24.0 | 35.62 | 65 


24.9 135-72 
25.9 | 35-84 ; & 
26.9 | 35.96! 9 
27-9 | 36.08: 9 


28.9 | 36.18 
29.9 | 36.28 
30.9 | 36.35 
31-9 | 36.47 | 


‘S ‘& ‘6 6 


15.93  ~15+{ 
22> r5™ 43°. 
—86° 24' 34 





MARCH, 1915. oO1 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


2 Octantis. 5 Octantis. X Octantis. Oo Octantis. v Octantis. 
Mag. 5.4 Mag. 4.1 Mag. 5.2 Mag. 5.5 Mag. 5.7 





Mean | Right | Decli- 
Solar | Ascen- | nation 
South. 


Decli- | Mean | Right | Decli- 
nation I Solar | Ascen-| nation 




















te. sion Date. South. | Date.| sion. | Sossth. Date.| sion. 
h m . e hm e Ff hm e 
r. | 12 46 |-84 39] Mar Mar.| 22 15 23 


3 16] Mar.| 18 51-87 39 
6 3-12 | 42.257 0.7/1 15.05 | 43-55— 0.8| 1.82] 43.35 
6| 3-23 | 42-59] 1-7| 15.21] 43-80] 1.8| 2.40] 43.27 
6 | 3-35 | 42-91] 2.6| 15.38] 44.04] 2.8] 2.96! 43.17 
6! 3-49 | 43-22] 3.6] 15.54] 44.27] 3.8] 3.53 | 43.04 


36 3-63 | 43-55] 4-6] 15.72 | 44.50] 4.8) 4.13] 42.90 
-6 | 3-78 | 43-91] 5-6] 15.91 | 44-75] 5.8| 4-77] 42.76 
6 3.94 | 44.28] 6.6) 16.10| 45.03] 6.8] 5.44| 42.63 
6 4.09 | 44.68] 7.6| 16.30] 45.33] 7.8| 6.15 | 42.51 


6 4.22 | 45.09] 8.6} 16.48] 45.65] 8.8] 6.87 | 42.43 
6 4.32 | 45.51] 9.6] 16.65] 45-99] 9.8} 7.60] 42.37 
6 4.42 | 45.93] 10.6 | 16.81 | 46.34] 10.8] 8.31 | 42.34 
16 4.49 | 46.34] 11.6} 16.94 | 46.681 11.8} 8.99 | 42.33 


16: 4.55 | 46.73 | 12.6 | 17.06 | 47.01] 12.8] 9.63 | 42.32 
j6 4-61 | 47.09 | 13.6 | 17.19 | 47.32 | 13.8 | 10.23 | 42.37 
16° 4.68 | 47.44] 14.6 | 17.31 | 47.62 1 14.8 | 10.82 | 42.29 
56 4.76 | 47.78] 15.6 | 17.45 | 47-89 1 15.8 | 11.40 | 42.26 





.5| 4.84 | 48.129 16.6 | 17.58 | 48.16] 16.8 | 11.98 | 42.20 16.9 | 38.19 | 53-91 
-5§ 4.94 | 48.46117.6! 17.73 | 48.44]. 17.8 | 12.58 | 42.13 

5 18.9 | 38.44] 52-49 
§ 


19.9 | 38.58 | 52.12 


5.04 | 48.82 18.6 | 17.88 48.72 | 18.8 | 13.21 | 42.07 
‘S) 5-14 49.18 | 19.6 | 18.04 | 49.01 | 19.8 | 13.86 | 42.00 


20.9 | 38.74 | 51.73 
21.9 | 38.93 | 51-33 
122.9 | 39.12 | 50.94 
23-9 | 39-34] 50-57 


>. 5 | 5-23 | 49-57 | 20.6 | 18.20 | 49.32 I 20.8 | 14.53 | 41.05 
5! 5.32 | 49.98 | 21.6 | 18.35 | 49.66 J 21.8 | 15.22 | 41.92 
2.5] 5.40 | 50.39 | 22.6 | 18.49 | 50.00] 22.8 | 15.93 | 41.90 
3-5, 5.46 | 50.81 | 23.6 18.63 | 50.36 | 23.8 | 16.63 | 41.97 


24.9 | 39.58] 50.25 
25.9 | 39-84 | 49.86 
26.9 | 40.10] 49.54 
27-9 | 49-35 | 49-24 


§-S1I | 51.23 | 24.6 | 18.75 | 50.73 | 24.8 | 17.33 | 41.94 
-5| 5-54 | 52-65] 25.6 | 18.87 | 51.11 | 25.7 | 18.01 | 41.99 
5] 5-55 | 52-06] 26.6 | 18.97 | 51.48 | 26.7 | 18.67 | 42.05 
5-57 | §2-44] 27-6 | 19.06 | 51.84 ] 27.7 | 19.30] 42.11 


28.9 | 40.58 | 48.94 
29.9 | 40.79 | 48.64 
30.9 | 40.98 | 48.33 
31.9 | 41.16] 48.01 


B.5| 5.58 | 52.82 1 28.6 | 19.15 | 52.17 | 28.7 | 19.90 | 42.16 
9.5 | 5.60 | 53.15 | 29.6] 19.24 | 52.49 | 29.7 | 20.48 | 42.19 
0.5] 5-64 | 53-509 30.6 | 19.34 | 52.79 | 30.7 | 21.07 | 42.21 
1.5| 5.69 | 53.86} 31.6} 19.46 | 53.10 f 31.7 | 21.06 | 42.21 





10.7§  ~I0.70 8.55 8.49 | 24.51 24.49 73:97 73-96 15.92 —15.89 

a 4c™ —ooc®.a2 Ff x42 13™ 0 of. 28 J 18" 5™  of.43 fro" 24™ = 31°.66 | 22% 15™ — 43°.98 

4° 39 43 “40. | -83° 16’ 47’’.50 §-87° 39’ = 5§2’’.55 §-89° 13’ 43/".28 §-86° 24’ = 3’".3 
{Eph rs] 


502 APRIL, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 











z Octantis. O Octantis. X Octantis. o Octantis. v Octantis. 
Mag. 5.4 Mag. 4.1 Mag. 5.2 Mag. 5.5 Mag. 5.7 

Decli- | Mean | Right Decli- [Mean | Righ t | Dem 

nation § Solar Ascen- | nation | Solar | Ascen- ating 

South. . South. | Dete.| sion. 
e , h m e , h a! . 
3 16} Apr.| 18 5 13) Apr. | 22 15 +86 
ad 8 ” ” 





5 
29.15] 0.9 | 41.16" 
29.01] 1.9 41.35 | 47.8 
28.87 | 2.9 | 41-55, 47-3 
28.75] 3-9 41-78 | 4698 


0.5 | 5-69 | 53-86 


1.5] 5-75 | 54-22 
2.5| 5.81 | 54.61 


3-5| 5-86 | 55.02 


53-10] 0.7 | 21.66 
53-41] 1.7 | 22.29 
53-749 2-7 | 22-95 
54.09 | 3-7 | 23.65 


4-5] 5-90 | 55-44 
5-5| 5-92 | 55.88 
6.5] 5-92 | 56.31 
7-5} 5-91 | 56.73 


54-47 | 4-7 | 24-37 
54.86§ 5.7 | 25.10 
55.26] 6.7 | 25.80 
55-668 7.7 | 26.46 


28.63] 4-9 42.03 | 46.54 
28.54] 5-9 | 42.31 46. 
28.49] 6.9 | 42.62 | 45-4 
28.45] 7-9 | 42-94| 45-4 


28.43 | 8.9 | 43.25 | 45.34 
28.42] 9.9 | 43-54 45-4 
28.41] 10.9 | 43-82 44-7] 
28.39 | 11.9 44.08 | 4451 


8.5] 5-88 | 57.12 
9-5| 5-84 | 57.50 
10.5 | 5.81 | 57.85 
Ir.§| 5-78 | 58.19 


56.05] 8.7 | 27.10 
56.42] 9.7 | 27.69 
56.76 | 10.7 | 28.26 
57-09 J 11.7 | 28.80 





28.35] 12.9 44-33. 44 
13.8 | 36.43 | 28.31 | 13-9 | 44-57 

43-16] 14.7 | 38.17 | 28.25] 14.9 | 44.80} 43.6 
43-23 115-7 | 39-96 | 28.18] 15.9 | 45.05 | 43-4 


I 


57-41 | 12-7 | 29-35 
57-72 | 13.7 | 29.91 
58.04 | 14.7 | 30.48 
§8.37 1 15.7 | 31.08 


12.5| 5-77 58.53 
13-5| 5-77 | 58.87 
14.§| 5-78 | 59.21 
15-5| 5-79 | 59-56 





43-301 16.7 | 41.8x | 28.12 | 16.9 | 45.31 | 43-% 
43-38 | 17-7 | 43-73 | 28-07 } 17-9 | 45-59 | 42-4 
43-48 | 18.7 | 45.73 | 28.03 | 18.9 | 45.89 | 42.9 
43-61 | 19.7 | 47.76 | 28.02 } 19.9 | 46.21 42-21 


58.71 | 16.7 | 31.69 
59-07 1 17-7 | 32-32 
59.44 | 18.7 | 32.97 
59-82 | 19.7 | 33-61 


16.5| 5-79 | 59-93 
17.5| 5-79 | 60.31 
18.5 | 5.77 | 60.70 
19.5!) 5-75 | 61.10 





43-76 | 20.7 | 49.80 | 28.03 20.9 40.54 41-94 
43-92 | 21.7 | 51.83 | 28.07] 21.8 46.89 41.6 
44.10 | 22.7 53-80 | 28.13} 22.8 , 47.24 41-44 
44.28 | 23.7 | §5.68 | 28.17 23-8 , 47.58 41.4 


20.5] 5.70 | 61.50 
21.5] 5.64 | 61.90 
22.4] 5-57 | 62.28 
23.4| 5-49 | 62.65 


60.21 | 20.7 | 34.24 
60.61 | 21.7 | 34.86 
61.00 | 22.7 | 35.46 
61.38 | 23.7 | 36.02 





44.46 | 24.7 | 57.48 | 28.23 124.8 | 47.92 41.08 
44.63 | 25.7 | §9.18 | 28.29 | 25.8 48.24 4081 
44.77 | 26.7 | 60.83 | 28.32 | 26.8 | 48.53 | 40-61 
44.90 | 27.7 | 62.46 | 28.33 | 27-8 | 48.80; 40.40 


61.74 | 24.7 | 36.55 
62.09 | 25.7 | 37.06 
62.41 | 26.7 | 37-56 
62.72 | 27.7 | 38.06 


24.4] 5-41 | 62.99 
25.4} 5-34 , 63.31 
26.4| 5.27 | 63.62 
27.4| 5.22 | 63.93 





45.02 | 28.7 | 64.14 | 28.33 | 28.8 | 49.07 | 40.17 
45-13 1 29-7 | 65.92 | 28.31 | 29.8 | 49.36 | 39-9f 
45.25 | 30.7 | 67.77 | 28.31 | 30.8 | 49.661 30 4 
45-39 | 31-7 | 69.74 | 28.32 | 31-8 | 49.99 | 39-38 


63.04 | 28.7 | 38.59 
63.38 | 29.7 | 39-15 
63-73 | 30-6 | 39.74 
64.10 } 31.6 | 40.35 


\ 
28.4] 5.19 ; 64.26 
29.41 5.16 | 64.60 
30.4 {| 5-12 | 64.95 
31-4} 5-08 | 65.33 











10.76 ~10.71 8.55 -8.49 24.51 24.49 73-88 73.88 15.91 —15.87 

12% 4s™ sst.aa J 142 13™ 909.28 | 18" 5s™ 0.43 | 19% 24™ 31°.66 | s22 15" 43'.98 

84° 39’ =. 43’".10 1-83° 16’ 47’’.50 1-87° 39’ 9 52’".55 $-89° 13’ 43’.28 1-86° 24’ 3.38 
(Eph 15) 





MAY, 1915. 503 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 

































Right | Decli- 
Ascen- | nation 
i outh. 





41 5-32] 4.95 
4} §-08 | 5.33 
4 | 5-02 | 5.72 
4: 4.94 | 6.11 


1.8 | 49.99 | 39.38 
2.8 | 50.34 | 39.12 
3-8 | 50.72 | 38.88 






4 | 4.84 | 6.48 
5-4] 4.72 | 6.84 
9.41 4-60 | 7.17 
7-4) 4-48 | 7.47 


15.83 | 28.51 
5-7 | 17-74 | 28.62 
6.7 | 19.52 | 28.74 
7-7) 21.18 | 28.87 


4.8 | 51.12 | 38.68 
§.8| 51.52 | 38.51 
6.8] 51.90] 38.35 
7.8| 52.25 | 38.21 


8.8 | 52.59 | 38.07 
9.8 | 52.91 | 37.94 
10.8 | 53.22 | 37.79 
11.8 | 53.52 | 37-64 


8.7 | 22.74 | 28.99 
9-7 | 24.25 | 29.08 
10.7 | 25.75 | 29.17 
11.7 | 27.26 | 29.24 


8.4) 4-37 | 7-75 
9-4; 4-26 | 8.03 
0.4, 4-17 | 8.30 
14! 4.07 | 8.57 
2.4! 3.99 | 8.86 
3-4 3-91 | 9-15 
4.41 3-82 | 9.46 


5-4 | 3-73 | 9-77 


12.7 | 28.82 | 29.31 
13-7 | 39-45 | 29-37 
14.7 | 32.13 | 29.45 
15.7 | 33-87 | 29.54 


12.8 | 53.83 | 37-47 
13.8 | 54.14 | 37.29 
14.8 | 54.47 | 37-11 
15.8 | 54.83 | 36.04 


64 3.62 | 10.10 
7-4 3-50 | 10.42 
8.4 3.36 | 10.73 
9-4 | 3.22 | 11.04 


16.8 | 55.20| 36.77 
17.8 | 55.58 | 36.62 
18.8 | 55.98 | 36.49 
19.8 | 56.39 | 36.37 


16.7 | 35.64 | 29.65 
17.7 | 37-42 | 29.78 
18.7 | 39.20 | 29.93 
19.7 | 40.92 | 30.09 


O4 3-06 | 11.32 
1.4) 2.90 | 11.58 
2.4] 2.74 | 11.83 
3-4| 2-59 | 12.06 


20.7 | 42.56 | 30.27 
21.6 | 44.09 | 30.46 
22.6 | 45.52 | 30.65 
23.6 | 46.87 | 30.81 


20.8 | 56.79 | 36.28 
21.8} 57.18] 36.21 
22.8 | 57.54| 36.14 
23.8 | 57.89 | 36.08 


4-4) 2.45 | 12.28 
5-4] 2.33 | 12.51 
6.4] 2.22 | 12.75 
7.4) 2.41 | 13.00 


24.6 | 48.19 | 30.97 
25.6 | 49.51 | 31.09 
26.6 | 50.91 | 31.21 
27.6 | 52.38 | 31.32 


24.8 | 58.21} 36.01 
25.8} 58.52] 35.92 
26.8 | 58.83 | 35.80 
27-7 | 59-16] 35.68 


18.4] 2.00 | 13.27 
'9-3| 1-87 | 13-55 
0.3) 1-73 | 13-84 
j1.3] 1.56 | 14.13 


28.7 | 59-51 | 35-55 
29-7 | 59-89 | 35.43 
30.7 | 60.29 | 35.32 
31.7 | 60.71 | 35.24 


28.6 | 53-95 | 31-45 
29.6 | 55.60] 31.59 
30.6 | §7.28 | 31.76 
58.94 | 31.96 



















10.76 10.72 8.55 -8.49 
125 4s™ =g5*.22 | 145 13™ 9°. 28 
84° 39’ «= 437.10 1-83° 16’ 47’’.50 


24.53 24.51 
182 5™ 0°.43 
-87° 39’ 52’’.55 
[Eph 1s] 


15.90 15.87 
22% 15™ 43°.98 
86° 24’ = 3.3 


73-92, —73-91 
19° 24™ 31°.66 
~89° 13° 43°".28 






o04 JUNE, 1915. 


APPARENT PLACES' OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 





d Octantis. X Octantis. CO Octantis. 
Mag. 4.1 Mag. 5.2 Mag. 5.5 





Mean | Right | Decli- | Mean | Right | Decli- 
Solar | Ascen- | nation | Solar | Ascen- | nation 
Date.| sion. | South. | Date.| sion. | South. 











hm ° ' hm ef hm 
40] June} 14 13 |+-83 17, June; 18 5 |-87 39] June) 19 26 
8 oe 8 ” $ 
0.4 | 20.93 | 14.1rf 0.6 | 53.79 | 52.14] 0.6! 58.94 
1.4 | 20.86 | 14.45] 1.6] 54.16] 52.46] 1.6 | 60.50 
2.4 | 20.77 | 14.77] 2.6 | 54.47 | 52.78] 2.6 | 61.92 
3-4 | 20.67 | 15.071 3.6 | 54.75 | 53-090] 3.6 | 63.22 


4.4 | 20.58 | 15.34] 4.6 | 55.00 | 53.39] 4.6 | 64.42 
5-4 | 20.49 | 15.589 5.6 | 55.23 | §3-67] 5.6 | 65.52 | 
6.4 | 20.40 | 15.82] 6.5 | 55.44] 53-93] 6.6 | 66.57 | 33.33 








7-4 | 20.32 | 16.05] 7.5 | 55-67 | 54.18] 7.6 | 67.62 33.51] 7-7] 3-25 3 
8.4 | 20.25 ! 16.28] 8.5 | 55.91 | 54.42] 8.6 | 68.70 | 33.69] 8.7] 3.57 | 35. 
9-4 | 20.19 | 16.52] 9.5 | 56.17] 54.669 9.6 | 69.83 | 33-88] 9.7| 3.89 | 35. 
10.4 | 20.13 | 16.769 10.5 | 56.44 | 54.90] 10.6 | 41.00 | 34.06]. 10.7 | 4.22 | 35; 
II.4 20.06, 17.02 | II.5 | 56.72 | 55.16] 11.6 | 72.23 | 34-25] 11-7 | 4.57. 35! 
12.4 | 19.99 | 17.29] 12.5 , 57.00 | 55.45 | 12.6 | 73-5 | 34-46 | 12.7 4-93 3% 
13-4 | 19.90 | 17-57 } 13-5 | 57-27 | 55-75 | 13-9 | 74-79 | 34-69] 13-7 | 5-30: a 
14.4 | 19.80 | 17.85 [14.5 | 57.54 | 56.06] 14.6 | 76.07 | 34.931 14.7] 5-69 3 
1§.4.| 19.70 | 18.13 J 15.5 | 57-78 | §6.39 |. 15.6 | 77.29 | 35-209 15.7 6.08 35. 
16.4 | 19.58 | 18.40] 16.5 | 57-98 | 56.72 | 16.6 | 78.43 | 35.48 | 16.7 6.48 38 
17.4 | 19.46 | 18.65 9.17.5 | 58.15 | 57.06]. 17.6 | 79.46 | 35.76117.7 | 6.86; 35. 
18.4 | 19.33 | 18.88] 18.5 , 58.28 | 57.39 | 18.6 | 80.38 | 36.05} 18.7 | 7.22] 35. 
19.4} 19.20| 19.09 | 19.5 | 58.38 | 57.70 19.6 ! 81.18 | 36.33 $19.7 | 7-55) 35 
| 
20.3 | 19.08 | 19.27 | 20.5 | 58.47 | 57-98 | 20.6 | 81.93 | 36.58] 20.7 | 7.86) 35: 
21.3 | 18.97 | 19.44 | 21.5 | 58.57 | 58.25 J 21.6 | 82.67 | 36.81 9 21.7 | 8.15) 35: 
22.3 | 18.88 | 19.61 | 22.5 | 58.69 | 58.50} 22.6 | 83.44 | 37.029 22.7] 8.43! 3% 
23-3 | 18.79 | 19.79 | 23.5 | 58.84 | 58.75 | 23.6 | 84.28 | 37.22 1 23.7 | 8.72, 35: 
24.3 | 18.71 | 20.00 | 24.5 | 59.02 | 59.00] 24.6 | 85.23 | 37.431 24.7 | 9-03! 35: 
25.3 | 18.61 | 20.22] 25.5 | §9.22 | 59.28 | 25.6 | 86.26 | 37.65] 25.7 9.36! 35- 
26.3 | 18.51 | 20.44] 26.5 | 59.41 | 59.58 | 26.6 | 87.34 | 37-91 | 26.7 9-72 | 33: 


27.3 | 18.40 | 20.71 1 27.5 | 59.59 | 59-91 | 27.5 | 88.41 | 38.18] 27.7 | ro.10 35. 
28.7 | 10.48 35. 
29.7 | 10.85 | 38- 
30.7 | 11.21; 36 
31.7 | 11-53; 36: 


28.3 | 18.27 | 20.95 | 28.5 | 59.74 | 60.26 | 28.5 | 89.38 | 38.48 
29.3 | 18.13 | 21.17 | 29.5 | 59.84 | 60.61 | 29.5 | 90.22 | 38.79 
30.3 | 17.98 | 21.37 | 30.5 | 59.89 | 60.96 I 30.5 | 90.94 | 39.11 
31.3 | 17-82 | 21.541 31.5 | 59.90 | 61.30] 31.5 | 91.52 | 39-43 











10.77 —10.72 8.56 -8.50 24.55 24.53 74.07 74.06 I§.90 -! 
122 45™ s5%.22 | 14" x3™ =09*.28 § 8% 5s™ 07.43 | rot 24™ 37°.66 | 22% xr5™ 43! 
84° 39’ «437.10 [-83° 16’ 47’’.50 1-87° 39’ «552.55 E-89° 13’ 437.28 1-869 24’ 3” 


[Eph 1s] 










































JULY, 1915. 205 
APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 

2 Octantis 6 Octantis o Octantis v Octantis 

Mag. 5.4 Mag. 4.1 Mag. 5.5 Mag. 5.7 
Right | Decli- [Mean | Right | Decli- Mean | Right Mean | Right | Decli- 
nation [| Solar | Ascen- | nation Solar | Ascen- Solar | Ascen- | nation 
South. | Date.| sion. South. | Date.| sion. - | Date.| sion. | South. 
hm aan hm; ° ° h m h m ’ 
I2 45 40} July | 14 13 |-83 170 July| 18 5 July] 19 27 July} 22 16 23 
8 06 8 oe 8 8 oe 
56.00 | 18.82} 0.3 | 17.98 | 21.37 0.5 | 30.94 0.7) 11.21% | 36.03 
55-77 | 18.87] 1.3 | 17.82 | 21.54 1.5 | 31.52 1.7] 11.53 | 36.18 
55-55 | 18.90] 2.3 | 17.67 | 21.68 2.5 | 32.00 2.7| 11.83 | 36.33 
55-35 | 18.92] 3-3] 27-53 | 21.81 3-5 | 32-43 3-6| 12.11 | 36.48 
55-15 | 18.94] 4.3 | 17-40| 21.92 4-5] 32.81 4.6 | 12.37] 36.62 
54-97 | 18.95] 5.3 | 17.28 | 22.03 5-5 | 33-22 5.6| 12.62] 36.75 
54-80 | 18.97] 6.3 | 17.16] 22.14 6.5 | 33-65 6.6 | 12.88 | 36.86 
54-62 | 19.01] 7.3 | 17.04] 22.27 7-5] 34-14 7.6 | 13.14] 36.97 
§4-43 | 19.05] 8.3 | 16.92 | 22.40 8.5 | 34.66 8.6 | 13.42 | 37.08 
§4-24| 19.10] 9.3 | 16.79 | 22.54 9-5 | 35-22 9-6] 13.71 | 37.20 
54-04 | 19.15 ] 10.3 | 16.65 | 22.70 10.5 | 35.81 10.6 | 14.02 |] 37.32 
53-82 | 19.20] 11.3 | 16.51 | 22.85 Ir.§ | 36.38 11.6 | 14.33 | 37-46 
53-60 | 19.24] 12.3 | 16.36] 23.01 12.5 | 36.93 12.6 | 14.65 | 37.62 
§3-38 | 19.26] 13.3 | 16.20] 23.15 13-5 | 37-39 13.6] 14.96 | 37.79 
53-14 | 19.26] 14.3 | 16.03 | 23.28 14.5 | 37-74 14.6 | 15.27] 37.99 
52.89 | 19.24] 15.3 | 15.86 | 23.38 15.§ | 37-98 15.6 | 15.55 | 38.20 
52.66 | 19.20] 16.3 | 15.68 | 23.46 16.5 | 38.10 16.6] 15.81 | 38.43 
§2.45 | 19.141 17.3 | 15-52 | 23-52 17.5 | 38.13 17.6 | 16.05 | 38.65 
52.26 | 19.07 | 18.3 | 15.36 | 23.56 18.5 | 38.10 18.6 | 16.26 | 38.86 
52.08 | 19.00] 19.3 | 15.22 | 23.59 19.5 | 38.09 19.6 | 16.45 | 39.05 
51.91 | 18.94] 20.3 | 15.09 | 23.63 20.5 | 38.15 20.6 | 16.65 | 39.22 
51.74 | 18.91 | 21.3 | 14.96 | 23.68 21.5 | 38.29 21.6 | 16.86 | 39.37 
51.57 | 18.89 | 22.3 | 14.84 | 23.75 22.5 | 38.52 22.6| 17.08] 39.51 
51.40 | 18.89 | 23.3 | 14.71 | 23.85 23.5 | 38.82 23.6 | 17.33 | 39.67 
4.2 | §1.20| 18.88 | 24.3 | 14.57 | 23.95 24.5 | 39-13 24.6] 17.60] 39.84 
5.2 50.98 | 18.86 | 25.3 | 14.41 | 24.05 25.5 | 39.39 25.6| 17.88] 40.04 
26.2 50.75 | 18.83 [ 26.2 | 14.23 | 24.14 26.5 | 39-53 26.6| 18.15 | 40.27 
27-2 | 50.52 18.76 | 27.2 | 14.06 | 24.20 27-5 | 39-54 27.6 | 18.40] 40.52 
28.2 50.29 | 18.67 | 28.2 | 13.87 | 24.24 28.5 | 39.42 28.6 | 18.63 | 40.79 
29.2 §0.07 18.56 | 29.2 | 13.69 | 24.24 29.5 | 39.16 29.6 | 18.83 | 41.06 
30.2 ' 49.86 | 18.43 | 30.2 | 13.52 | 24.22 30.5 | 38.83 30.6 | 18.99 | 41.33 
31.2, 49.67 | 18.29 | 31.2 | 13.35 | 24.19 31.5 | 38.43 31.6] 19.14] 41.59 
10.77 10.72 8.56 -8.50 24.58  -24.56 74.29 ~74.28 15.90 15.87 
1% 4gs™@ gsf.ag | 4213" 309.28 fF 188 s™  0%.43 | ro 24™ 31°.66 J 22% 15™ = 43°.98 
84° 39’ = 43.10 1-83° 16 = 47".50 1-879 39’ «52.55 1-899 13’ 43/728 F-86° 24’ =. 3". 3 


(Eph rs) 





906 


? Octantis. 
Mag. 5.4 


Mean | Right | Decli- 
Solar | Ascen- | nation 
Date.| sion. | South. 








AUGUST, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 







X Octantis. 









Mag. 5.2 


Decli- |] Mean 
nation 
South. 


Right 
Ascen- 
sion. 














Right 











Decli- | Mean Ries | 
nation 
South. 





h m o % h m o h m o Ff 
Aug. | 12 45 |-84 40] Aug,| 14 13 18 5 |-87 40] Aug.| 19 27 13 
s ” 8 s ve $ ad 

0.2 | 49.67 | 18.29] 0.2] 13-35 57.21] 9.88 38.43 | 48.22 
1.2 | 49.50} 18.15] 1.2 | 13.20 1.4] 56.94 | 10.10 38-05 | 48.48 
2.2 | 49.33 | 18.02] 2.2 | 13.05 2.4 | 56.68 | 10.32 37-68 | 48.74 
3-2] 49-17 | 17-90] 3.2 | 12.91 3-4} §6.44 | 10.53 37-37 | 48.99 
4-2 | 49.01 | 17.78] 4.2 | 12.77 4.4| 56.22 | 10.74 37-09 | 49.24 
5.2 | 48.84] 17.68] 5.2 | 12.63 5.4 | 56.01 | 10.97 36.85 | 49.50 
6.2 | 48.66 | 17.58] 6.2 | 12.48 6.4] 55-79 | 11.21 36.64 | 49.78 
7-2 | 48.48| 17.48] 7.2 | 12.33 7.4| 55-57 | 11.46 36.44 | 50.07 
8.2 | 48.29 | 17.37] 8.2 | 12.17 8.4 | 55.33 | 11-72 36.20 | 50.37 
9.2 | 48.08 | 17.26] 9.2 | 12.00 9.4 | §5-07 | 11.99 35-91 | 50.68 
10.1 | 47-87 | 17.12 | 10.2 | 11.82 10.4 | §4.77 | 12.26 35-52 | 50.99 
1x.1 | 47-66 | 16.95 | rx.2 | 11.63 11.4 | 54.44 | 12.52 35-03 | 51.32 
12.1 | 47.46 | 16.77 [ 12.2 | 11.45 12.4 | 54.08 | 12.77 34-41 | 51.64 
13.1 | 47-28 | 16.57 | 13.2 | 11.27 13.4 | 53-69 | 13.00 33-68 | 51.94 
14.1 | 47-11 | 16.36 } 14.2 | 11.10 14.4 | 53-29 | 13.20 32-89 | 52.21 
15.1 | 46.96 | 16.14] 15.2 | 10.95 15.4 | 52.91 | 13.38 32.11 | 52.45 
16.1 | 46.82 | 15.93 | 16.2 | 10.81 16.4 | §2.55 | 13.53 31-35 | 52.68 
17.1 | 46.69 | 15.75]. 17.2 | 10.69 17.4 | 52.22 | 13.68 30.67 | 52.89 
18.1 | 46.57 | 15.58 18.2 | 10.56 18.3 | 51.92 | 13.84 30.08 | 53.11 
19.1 | 46.43 | 15.43 ] 19.2 | 10.43 19.3 | 51.63 | 14.01 29.56 | 53-33 
20.1 | 46.29 | 15.28 | 20.2 | 10.30 20.3 | 51.35 | 14.20 29.09 | 53.58 
21.1 | 46.13 | 15.13 J 21.2 | 10.14 21.3 | 51.05 | 14.42 28.61 | 53.83 
22.1 | 45.96 | 14.96] 22.2] 9.98 22.3) 50.72 | 14.64 28.04 | 54.12 
23.1 | 45-77 | 14.77] 23.2] 9.81 23.3 | 50-34 | 14.87 27-33 | 54-41 
24.1 | 45-59] 14.56] 24.2] 9.64 24.3 | 49.93 | 15.08 26.49 | 54.72 
25.1 | 45.42 | 14.31] 25.2] 9.46 25.3 | 49-47 | 15.27 25-52 | 55.00 
26.1 | 45.27 | 14.05 | 26.2] 9.30 26.3 | 48.99 | 15.43 24.45 | 55.25 
27-1 | 45-13 | 13.78] 27.2] 9.14 27.3 | 48.51 | 15.58 23-33 | 55.50 
28.1 | 45.01 | 13.51 1 28.2 | 9.00 28.3 | 48.05 | 15.70 22.21 | 55.70 
29.1 | 44.90 | 13.25] 29.2 | 8.87 29.3 | 47.60 | 15.81 21.11 | 55.91 
30.1 | 44.80 | 13.00 J 30.2 | 8.75 30.3 | 47-16] 15.91 20.04 | 56.10 
31.1 | 44.71 | 12.76] 31.2] 8.63 31.3 | 46.75 | 16.00 19.03 | 56.28 
10.76 -10.72 8.56 24.60 24.58 74-53 74-53 
12" 45™ 0 55%.22 f rq®13™ 99.28 | 182 s™ of.43 [| ro%24™ 31°.66 
—84° 39’ 43.10 [-83° 16’ 47'.50 '-87° 39° «= 52’".55 J -89° 13’ 43'’.28 


(Eph 1s) 








10.5 
11.5 


12.5 
13-5 
14.5 
15-5 


16.5 
17-5 
18.5 
19-5 


20.5 
21.5 
22.5 


23-5 


24.5 
25°5 
26.5 
27-5 


28.5 
29-5 
3°-5 
32-5 





15.91 


aah 


-86° 24’ 


| 22 16 ,-86 








hm! 


s 
19.14 41. 


42.9) 


19.70 
19.85 | 42-73 
20.02 ' 42-9 
20.20: 43-5 


43-44 
43-74 
44.04 
44.31 


44-64 
449 
45-24 
45-59 


20.39 
20.58 
20.76 


20.92 


21.05 
21.15 
21.22 
21.28 


45-79 
46.04 
46.24 
46.44 


21.33 
21.38! 


21.44 
21.53 


21.64 | 40.7 
21.76 oe 
21.88 | 47 


21.99 | 47-59 








47-92 
48.25 
48.58 
48.91 


22.07 
22.12 


22.13 
22.13 


49.22 
49-51 
49.78 
$0.05 


22.12 


22.09 
22.06 


22.04 


—15.88 
43°98 
37°31 





15™ 








SEPTEMBER, 1915. 507 
APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 
2 Octantis. 6 Octantis. X Octantis. o Octantis. v Octantis. 
Mag. 5.4 Mag. 4.1 Mag. 5.2 Mag. 5.5 Mag. 5.7 
an | Right | Decli- |} Mean Right | Decli- | Mean| Right | Decli- ]Mean| Right | Decli- 
lar | Ascen-| nation J Solar | Ascen-| nation | Solar | Ascen- | nation | Solar | Ascen- | nation 
ite. sion. | South. | Date. South. | Date.| sion. | South. | Date.| sion. | South 
I 
| h m ’ °° hm/| °* ° hm| ° ° hm| ° °% 
pt. I2 45 40ept.! 14 13 |-83 17 Nept./ 18 5 |-87 40ept.| 19 26 |-89 13 Sept] 22 16 |-86 23 
s ize oo 8 ow 8 oe 8 Lad 
>I | 44.71 12.76] 0.2 21.67] 0.3 | 46.75 | 16.00] 0.4 | 79.03 | 56.28] 0.5 | 22.04 50.05 
t.X | 4.4.62 | 12.53] 3.1 ar.grf 1.3] 46.36, 16.11] 1.4] 78.07 | 56.46] 1.5 | 22.03 | 50.32 
1.2) 44.51 | 12.30] 2.1 21.36] 2.3] 45.97 | 16.23] 2.4] 77.14 | 56.66] 2.5 | 22.03 | 50.59 
3-1 | 44.39 | 12.08] 3.1 21.22] 3.3] 45.57 | 16.351 3.4] 76.24] 56.86] 3.5 | 22.04 | 50.87 
t-1 | 44.27 11.85] 4.1 21.07] 4.3] 45.16 | 16.499 4.4] 75.31 | 57.08] 4.5 | 22.06| 51.15 
5-1 44-14 | 11.62] 5.1 20.929 5.31 44.74 | 16.64] 5.4] 74.34| 57-319 5-5 | 22.07] 51.45 
6.1: 44.01 | 11.377 6.1 20.76] 6.3 | 44.29 | 16.78] 6.4 | 73.29 | 57-54] 6.5 | 22.08 | 51.77 
7-1 | 43-88 II.IL] 7.2 20.59] 7-3 | 43-81 | 16.92] 7.4] 72.18 | 57.77§ 7-5 | 22.08 | 52.09 
8.1! 43.76 10.83] 8.1 20.39 f 8.3 | 43.30] 17.05] 8.3 | 70.95 | 58.00 8.5 22.05 | §2.43 
9-1 | 43-65 | 10.53] 9.1 20.171 9.3 | 42.77 17-16] 9.3 | 69.61 | 58.22] 9.5 | 21.99 | 52.77 
0.t | 43.56 | 10.22 | 10.1 19.93 | 10.3 | 42.24 | 17.24] 10.3 | 68.20] 58.40] 10.5 | 21.90] 53.10 
1H 43-48 9-90] I1.1 19.68 ] 11.3 | 41.71 | 17.29 } 11.3 | 66.76 | 58.57 | 11.5 | 21.80 | 53.40 
td 
at) 43.42 9-59] 12.1] 7.02 | 19.42 | 12.3 | 41.20 | 17.3x | 12.3 | 65.34 | 58.70] 12.5 | 21.68 | 53.69 
[3.1 43.38 | 9.30] 13.1} 6.93 | 19.18 | 13.3 | 40.72 | 17.32 | 13.3 | 63.99 | 58.80] 13.5 | 21.55 | 53-95 
4.1 ' 43-35 | 9-03} 14.1 | 6.85 } 18.95 | 14.3 | 40.28 | 17.33 1 14.3 | 62.76] 58.90] 14.4 | 21.43 | 54.19 
[5.0 43.31] 8.77] 15.1 | 6.77 | 18.73}. 15.3 | 39-87 | 17-35 115.3 | 61-61 | 59.03 1. 15.4 | 21.33 | 54.43 
$6.0, 43.25 | 8.53] 16.1] 6.68 | 18.53 | 16.3 | 39.46 | 17.39 | 16.3 | 60.52 | 59.15 | 16.4 | 21.26 | 54.67 
17.0 43.19| 8.29] 17.1] 6.58 | 18.35 1 17.3 | 39-06 | 17.45 117.3 | 59-46 | 59.29 | 17.4 | 21.21 | 54.92 
IB.o 43-11] 8.05] 18.1} 6.47 | 18.17 | 18.3 | 38.63 | 17.53 | 18.3 | 58.34] 59.46] 18.4 | 21.16] 55.19 
19.0 ; 43.03 7.781 19.1! 6.35 | 17.97 1 19.3 38-70, 17.62 | 19.3 | 57.12 | 59-64 | 19.4 | 21.09 | 55.49 
20.0 42.94| 7.49] 20.1 | 6.23 | 17.75 20.3 37.65 | 17.69 ] 20.3 | §5.76| 59.81 | 20.4 | 23.01 | 55.80 
21.0 42.86| 7.17} 21.1 6.10 | 17.52] 21.3 | 37-10 | 17.74] 21.3 | 54.30 | 59.98 | 21.4 | 20.90 | 56.12 
22.0 42.80} 6.83] 22.1 | §-99 | 17.23 | 22.3 , 36.53 | 17-77 | 22.3 | 52.72 | 60.13 | 22.4 | 20.76 | 56.45 
23.0' 42.75! 6.49 23.1 | 5.89 | 16.94] 23-2 35.97 , 17-77 | 23-3 | 51.11 | 60.25 | 23.4 | 20.59 | 56.76 
| | 
24.0 | 42.73] 6.15 24.1 | §.80 | 16.63 | 24.2 35.40 17.75] 24.3 | 49.46 | 60.35 | 24.4 | 20.41 | 57.05 
25.0 | 42.72] 5§.82].25.1 5.73 | 16.33] 25.2 | 34.86 | 17.70] 25.3 | 47-83 | 60.42 | 25.4 | 20.21 | 57.32 
26.0 | 42.73 | §.50)26.11 5.67 | 16.04] 26.2 | 34.35 | 17.65 | 26.3 | 46.27 | 60.47 | 26.4 | 20.01 | 57.58 
27.0 | 42.74| 5.18 27. 5-61 | 15.75] 27.2 | 33-86 | 17.59 | 27-3 | 44-77 | 60.53 127.4 | 19.81 | 57.81 
| ! | 
28.0 | 42.74| 4.88 28.1 5-56 | 15.47 28.2 | 33.39 | 17.54 | 28.3 | 43.33 | 60.57 | 28.4 | 19.63 | 58.04 
29.0] 42.75 | 4.60] 29.1, 5.51 | 15.21 29.2 | 32.93 | 17.49 29.3 | 41.95 | 60.62 J 29.4 | 19.46] 58.27 
30.0 | 42.75 | 4.32130.% 5.45 | 14.96} 30.2 | 32.48 | 17.45 | 30.3 | 40.60 | 60.69 | 30.4 | 19.29 | 58.50 
31-01 42.74 | 4.05]31-2 5.38 | 14.71 | 31.2 | 32.03 | 17.43 | 31-3 | 39-26 | 60.76 9 31.4 | 19.14 | 58.74 
10.76 -10.72 8.56 -8.50 24.61 24.59 74.71 74.70 15.92 15.89 
128 45™ s5*.22 f 145 13™ 8999.28 [ 188 5™ 0°.43 | rg 24™ 9319.66 | 22" 15™ 438.98 
84° 39’ «437.10 [-83° 16’ 47’’.50 | -87° 39’ 52’".55 1-899 13’ 437.28 1-869 24’ = 3.37 
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8.9 
9:9 
10.9 
11.9 


12.9 
13.9 
14.9 
15-9 


16.9 


17-9 
18.9 


19-9 


20.9 
21.9 
22.9 
23-9 


24.9 
25:9 
26.9 
27-9 


28.9 
29-9 
39:9 
31.9 


10.76 


42.73 
42.71 
42.69 


42.68 
42.68 
42.69 
42.72 


42.77 
42.84 
42.92 
43.00 


43-07 
43-14 
43-19 
43-23 


43.26 
43-30 
43-35 
43-42 


43-51 
43-62 
43-75 
43.87 


44.00 
44.13 
44.25 
44.37 


44.48 
44.59 
44.69 
44-79 


12" 45™ 


~84° 39’ 





~10.71 
55°.22 
43'’.10 


OCTOBER, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


6 Octantis. 
Mag. 4.1 


Mean 
Solar 


- | Date. 


Oct. 


I.I 
2.1 
3.1 
4.1 


5.1 
6.1 
7.1 
8.0 


9.0 
10.0 
11.0 
12.0 


13.0 
14.0 
15.0 
16.0 


17.0 


18.0 | 
19.0 | 


20.0 


21.0 
22.0 
23.0 
24.0 


25.0 
25.9 
26.9 
27.9 


28.9 
29.9 
39-9 
31-9 


Right 
Ascen- 
sion. 





5-09 
5.01 
4.95 
4.90 


4.87 
4.85 
4.84 
4.84 


4.85 
4.84 
4.82 
4-79 


4.76 
4.72 
4.69 
4.68 


4.67 
4.69 
4.71 
4-74 


4.78 
4.82 
4.86 


4.90 


4-93 
4.95 
4.98 
4-99 


8.55 


142 


-83° 


13™ 
16’ 


Decli- 
nation 
South. 


53 17 
14.71 
14.46 
14.21 


13.96 


13.68 
13.38 
13.06 
12.72 


12.39 
12.05 
11.74 
11.45 


11.18 
10.92 
10.67 
10.41 


10.14 
9.84 
9.52 
9.18 


8.84 
8.48 
8.13 
7.81 


7°49 
7-19 
6.90 
6.63 


6.36 


6.09 
5.81 


5-52 


-8.50 
9°.28 
47 ’",.50 


X Octantis. 
Mag. 5.2 


Mean| Right | Decli- 
Solar | Ascen- | nation 
Date.| sion. | South. 


Oct. 


1.2 
2.2 
3.2 
4.2 


5-2 
6.2 
7.2 
8.2 


9.2 
10.2 
11.2 
12.2 


13.2 
14.2 
15.2 
16.2 


17.2 
18.2 
19.2 
20.2 


21.2 
22.2 
23.2 
24.2 


25.2 
26.2 
27.2 
28.2 


29.2 
30.1 
31.1 
32.1 


24.61 





hm 





°e s 


18 5 |-87 40 


§ 
32.03 
31-57 
31.10 
30.61 


30.09 
29.54 
28.98 
28.44 


27.92 
27-43 
| 26.97 
| 26.56 


| 26.18 
25.80 
| 25.41 
24.98 


24.52 
24.04 
23-53 
23.01 


22.50 
22.02 
21.56 
21.14 | 


20.75 
20.37 
20.01 
19.66 


19.32 
18.96 
18.58 
18.18 





rgh 5m 


-87° 


39’ 
{Eph 15) 


17-43 
17.41 
17.40 
17.38 


17-35 
17.31 
17.23 
17.14 


17.01 
16.86 
16.71 
16.56 


16.42 
16.31 
16.22 
16.13 


16.05 
15.96 
15.83 
15.68 


15.50 
15.30 
15.09 
14.88 


14.66 
14.45 
14.26 
14.07 


13.89 
13.72 
13.55 
13.37 


24.59 
0°.43 
52/'.55 


O Octantis. 
Mag. 5.5 


Mean | Right 
Solar | Ascen- 
Date.] sion. 





hm 
19 25 
9 Lad 
99.26 
97-90 
96.50 
95-03 


Oct. 


93-48 
91.84 


go.12 
88.36 


86.63 
84.96 
83.42 
81.98 


9-3 
10.3 
11.3 
12.3 


80.65 
79°35 
78.03 
76.66 


13-3 
14.2 
15.2 
16.2 


17.2 
18.2 
19.2 
20.2 


75-19 
73.60 
71.92 
70.18 


21.2 
22.2 
23.2 
24.2 


68.42 
66.68 
65.02 , 
63.42 | 


60.95 
60.86 
60.76 
60.65 


61.91 | 60.53 
60.49 | 60.41 
59.11 | 60.31 
57-77 ! 60.20 


25.2 
26.2 
27.2 
28.2 





56.45 | 60.11 
55-10 | 60.03 
53-71 | 59-95 
52.26! 59.86 


29.2 
30.2 
31.2 
32.2 





—74.76 
3:°.66 
43°'.28 


74.76 


—89° 13’ 





a 
> 


9-4 | 17-52 
10.4! 17.24 
11.4: 16.97 
12.4 16.71 


16.47 
14.4 | 16.26 
15.4 | 16.06 
16.4 | 15.85 
17.4, 15-64 
18.4 15.40 
19.4 15.14 
20.3 | 14.84 


13.4 | 


21.3 
22.3 
23.3 
24.3 


14.52 
14.20 
13.86 
13-54 


25-3 
26.3 
27-3 
28.3 


13.22 
12.92 
12.63 
12.36 


12.09 
1x.82 


11.55 
1I.27 


29-3 
39-3 
31-3 
32-3 


15-93 
22 y5™ 


18.50 | 59-3 
' 18.30 | 60. 


18.06 | 
17.80 


—15.90 
43'.98 











Go. 
60. 


60.8 
61a 


61. 

a 
61-44 
61.64 


61.84 
62.04 








62. 
62 


62.64 
62.91 


63-11 
63-27 
63.43 
63.54 


63.67 
63.78 
63.90 
64.00 


64.13) 
64.20 
63.39 
64.53 





86° 24’ 43.31 
| 


Z Octantis. 
Mag. 5.4 
_ 
ean} Right Decli- 
dar | Ascen- | nation 
ate.| sion. | Sowsh. 


h m o 7 


12 45 84 39 
8 or 
44-79 | 55.08 


44.90 54.80 
45.02 | 54.52 
45-17 | 54.23 





——a 





IV. 


3.9 
1.9 
2.9 
3-9 


53-95 
53-68 
53-44 
53-22 


4-9 
5-9 
6.9 
7-9 


45-33 
45-51 
45-71 
45-90 





46.10 
46.29 
46.46 
46.61 


53-03 
52.86 
52.70 
52-53 








46.75 
46.90 | 52.15 
47-05 | 51.92 
47-22 | 51.68 


12.9 52.35 
(3-9 
[4-9 


[5.9 





(6.9 
(7-9 
18.9 
19.9 


47-41 
47.62 
47.84 
48.07 


51-45 
§1.22 
51.01 
50.81 








20.9 


21.9 
22.9 


23-9 


48.30 
48.53 | 
48.76 
48.97 


50.64 
50.49 


59-35 
§0.22 





| 


49.18 | 50.10 
49-39 | 49-98 
49.58 | 49.86 
49-78 | 49.73 


49-98 
50.19 
50.41 
50.65 


24.9 
25.9 
26.9 
a*.8 


28.8 
29.8 
30.8 
31.8 


49-59 
49-44 
49-29 
49-14 


10.75 
125 45™ 


“84° 39’ 


—10.71 
55°.22 
43'’.10 





NOVEMBER, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


Oo Octantis. 
Mag. 4.1 


Mean | Right | Decli- 
Solar ; Ascen-| nation 
Date.| sion. | Sosth. 








h m e , 
Nov.! 14 13 
s wr 
4.99 | 65.52 
5-02 | 65.22 
5-05 | 64.90 
5-10 | 64.56 


0.9 
1.9 
2.9 
3-9 


5-16 
5-23 
5-33 
5-43 


64.23 
63.90 
63.59 
63.29 


4-9 
5°9 
6.9 
7-9 


8.9 
9-9 
10.9 
II.9 


63.02 
62.77 


62.55 
62.32 


5°53 
5.62 
5-71 
5-79 


62.08 
61.82 


61.54 
61.25 


5.86 
5.92 
5.98 
6.06 


12.9 
13-9 
14.9 
15-9 


16.9 
17-9 
18.9 
19.9 


6.15 
6.26 
6.38 
6.51 


60.94 
60.63 
60.33 
60.04 


6.64 
6.78 
6.92 
7-95 


20.9 
21.9 
22.9 


23-9 


59:77 
59-52 


59-97 


7.18 
7-31 
7-42 
7-54 


58.86 
58.65 
58.45 
58.24 


24.9 
25-9 
26.9 
27-9 


28.9 
29-9 
30-9 
31-9 


58.02 
57-78 
57-54 
57-29 


7-65 
7-77 
7-91 
8.05 


-8.49 
9°.28 
47°’.50 


8.55 
145 13™ 
-83° 16’ 


—83 16 


59-29 | 


X Octantis. 
Mag. 5.2 


Oo Octantis. 
Mag. 5.5 


i 
Mean | Right | Decli- | Mean| Right | Decli- 


Solar | Ascen- | nation 
Date.| sion. | South. 





h m e c 


-87 40} Nov. 


Nov.) 18 5 


b 
18.18 
17-77 
17-35 
16.93 


on 
1.1 
2.1 
3.1 
4.1 


13-37 
13.18 
12.97 
12.73 


16.54 
16.18 
15.86 


15-59 


5.1 
6.1 
7.1 
8.1 


12.47 
12.18 


11.89 
11.60 


15.36 
1§.13 
14.92 
14.69 


g.I 
10.1 
II.I 
12.1 


11.32 
11.06 
10.82 
10.60 


14.44 
14.15 
13.83 
13.51 


13.1 
14.1 
15.1 
16.1 


10.39 
10.16 
9-92 
9-66 


17.1 
18.1 
19.1 
20.1 


13.20 
12.90 
12.64 
12.41 


9-37 
9-05 
8.72 
8.39 


2i.1 
22.1 
23.1 
24.1 


8.05 
7.72 
7.41 
7.11 


12.23 
12.07 


II.93 
11.80 


6.82 


6.55 
6.28 


6.01 


11.67 
11.55 
11.42 
11.26 


25.1 
26.1 
27.1 
28.1 


II.10 
10.92 


10.75 
10.60 


29.1 
30.1 
31.1 
32.1 


5-73 
5-43 
5.11 
4-77 


—24.57 

18" 5™ 08.43 

—87° 39’ 52'.55 
{Eph 15] 


24.59 





Solar | Ascen-' nation 
Date.] sion. | South. 





e ’ 


—89 13 


”” 


h m 
19 25 
s 
52.26 
59-73 
49-13 
47-52 


1.2 
2.2 
3-2 
4.2 


59.86 


59-77 
59-66 


59-52 


5.2 
6.2 
7.2 
8.2 


45-92 
44.38 
42.98 
41.70 


59-35 
59.16 
58.94 
58.72 


58.50 
58.31 
58.12 
57-97 


9.2 
10.2 
II.2 
12.2 


49.53 
39-44 
38.41 
37-34 


36.18 


34-93 
33-60 
32.21 


57.82 
57-68 


57-51 
57-32 


13.2 
14.2 
15.2 
16.2 


17.2 
18.2 
19.1 
20.1 


39-79 
29.39 
28.08 
26.86 


57.11 
56.87 
56.62 


§6.35 


21.1 
22.1 
23.1 
24.1 


56.08 
55.80 
55-54 
55.28 


25.72 
24.69 
23-74 
22.85 


25.1 
26.1 
27.1 
28.1 


21.97 
21.1 


20.23 
19.30 


55-03 
54.80 
54.58 
54-35 


18.32 
17.28 
16.21 
15.16 


29.1 
30.1 


31.1 
32.1 


54.12 
53-88 


53-61 
53-33 


-74.66 
31°.66 
43''.28 


74.67 
19° 24™ 


89° 13’ 





509 


v Octantis. 
Mag. 5.7 


Mean| Right | Decli- 


Solar | Ascen- | nation 





Date.| sion. | South. 
h m ° s 
Nov.] 22 16 |-86 24 
8 vt 
1.3] 11.27] 4.53 
2.3 | 10.96 | 4.67 
3-3 |-10.63 | 4.81 
4-3 | 10.28] 4.93 
5:3} 9-9F | 5-03 
6.3] 9-54] 5.10 
7.31 9.18] 5.14 
8.3] 8.83] 5.16 
9-3| 8.50] 5.16 
10.3] 8.19] 5.17 
11.3 | 7-91] 5.18 
12.3| 7.64] 5.22 
13.3| 7-36] 5.28 
14-3] 7-07] 5-34 
15.3| 6.74] 5-42 
16.3] 6.39] 5.48 
17.3 | 6.03] 5.52 
18.3| 5.65| 5.54 
19.3| 5-26] 5.53 
20.3| 4.88] 5.52 
21.3) 4-51] 5-47 
22.3) 4.16] 5.42 
23.3| 3-82] 5.36 
24.3 | 3-50] 5.29 
25.3] 3-19] 5-24 
26.2| 2.90] 5.19 
27.2| 2.61] 5.15 
28.2} 2.31] 5.12 
29.2] 2.00] 5.09 
30.2| 1.66] 5.07 
31.2] 1.31] 5.02 
32.2} 0.904] 4.96 
1§.93  —I5.90 
22% r5™ = 43°.98 
86° 24’ =. 3.311 


ar 





510 DECEMBER, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


1 Octantis. 6 Octantis. XY Octantis. Oo Octantis. 2 Octantis. 
Mag. 5.4 Mag. 4.1 Mag. 5.2 Mag. 5.5 Mag. 5.7 









Mean | Right | Decli- |] Mean | Right Mean} Right | Decli- [Mean | Right | Decli- ] Mean 




















Solar | Ascen-| nation J Solar | Ascen- | nation J Solar nation § Solar | Ascen-; nation j Solar 
Date.| sion. | South. | Date.| sion. | Soutk. | Date. South. | Date.| sion. | Soutk. | Date. 
h m e é h m e é e s h m s 
Dec. | 12 45 |-84 39] Dec.| 14 13 |-83 16] Dec. -87 39] Dec.| 19 25 13] Dec. 
8 oe 8 oe oe 8 ee 





57-54] 1-0] 10.75 | 65.11] r.4 | 16.23 | 53.61] 1.2 
57-29] 2.1 | 10.60] 64.77— 2.1] 15.16] 53.33] 2.2 
57-04] 3.1] 10.48 | 64.419 3.1 | 14.18 | 53.00] 3.2 
56.81] 4.1] 10.40 | 64.03] 4.1 | 13.30] 52.669 4.2 


0.8 | 50.41 | 49.29] 0.9] 7-91 
1.8 | 50.65] 49.14] 1.9] 8.05 
2.8] 50.91 | 49.00] 2.9] 8.21 


3-8 | 51.18 | 48.89] 3.9| 8.39 





4.8 | 51.46 | 48.80] 4.9] 8.58 
5-8 | 51.73 | 48-75] 5-9] 8.77 
6.8 | 51.99 | 48.72] 6.9| 8.96 
7-8| 52.23 | 48.71] 7-9] 9.14 


56.59] 5.0] 10.37 | 63.669 5.1] 12.56] 52.309 5.2 
56.41] 6.0] 10.39) 63.29] 6.1 | 11.97 [ 51.97] 6.2 
56.26] 7.0] 10.44| 62.95] 7.5 | 11.50] 51.63] 7.2 
56.13] 8.0] 10.50 | 62.63 § 8.1 | 11.10] 51.325 8.2 


8.8 | 52.47 | 48.69] 8.9| 9.31 
9-8 | 52.69 | 48.66] 9.9] 9.46 
10.8 | §2.90 | 48.62] 10.9] 9.61 
11.8 | 53.12 | 48.56] 11.9 | 9.75 


56.00] 9.0] 10.55 | 62.34] 9.1] 10.71 | 51.039 9.2 
55.88 f 10.0 | 10.58 | 62.06] 10.1 | 10.27 | 50.76 ff 10.2 
55-74] 11.0| 10.57 | 61.78 fF 11.1 | 9-74| 50.48] 11.2 
55-59 | 12.0] 10.54 | 61.49] 12.1 | 9.13} 50.21 9 12.2 


55-411 13.0| 10.51 | 61.189 13.1 | 8.45] 49.93 | 13-2 
55.22 1 14.0] 10.46 | 60.85] 14.1 | 7.73 | 49.62] 14.2 
55-03 | 15.0] 10.44 | 60.499 15.1 | 7.04] 49.28] 15.2 
54.85] 16.0 | 10.45 | 60.13] 16.1 | 6.41 | 48.92 | 16.2 


12.8 | 53.35 | 48.49] 12.9 | 9.91 
13.8 | 53-59 | 48.42 | 13.9 | 10.07 
14.8 | §3.85 | 48.35 | 14.9 | 10.25 
15.8 | 54.13 | 48.29] 15.9 | 10.45 





56.88 « 63 2! 
ad all 
56.19 | 62.8 
55-86 | 62.04 
55-55 | 62-4 
55-26 62. 


54-67] 17.0| 10.50 | 59.72 117.1 | 5.87 | 48.56] 17.2 
54.52} 18.0 | 10.58 | 59.34], 18.5 | 5.44| 48.19] 18.2 
54-39 | 19.0] 10.70] 58.97] 19.1 | 5-12] 47.81] 19.2 
54.28 | 20.0 | 10.84 | 58.62} 20.1 | 4.89 | 47.441 20.2 


16.8 | 54.41 | 48.25 | 16.9 | 10.65 
17.8 | 54.70 | 48.23 }. 17.9 | 10.86 
18.8 | 54.99 | 48.24] 18.9 | 11.07 
19.8 | §5.27 | 48.26 | 19.9 | 11.28 





54-19 J 21.0] 11.00] 58.29] 21.1 | 4.73 | 47.10] 21.2 
54.11 | 22.0] 11.16 | 57.96] 22.1 | 4.62] 46.75 | 22.2 
54.04 | 23.0 | 11.32 | 57.659 23.1] 4.53 | 46.449 23-2 
53-97 | 23-9 | 11-48 | 57-361 24.1 | 4.45 | 46.13 | 24.2 


20.8 | 55.53 | 48.30] 20.8 | 11.48 
21.8 | 55.79 | 48.35 | 21.8 | 11.68 
22.8 | 56.04 | 48.40 | 22.8 | 11.88 
23.8 | 56.28 | 48.45 | 23.8 | 12.07 


55.00 ord 
54-75) 617 
54.51, 61.5 
4-28 61.34 





53-90] 24.9 | 11.62 | 57.0717 25.1] 4.33 | 45.82 9 25.2 
53-83 125.9 | 11.75 | 56.789 26.0] 4.16] 45.51 | 26.2 
53-74 26.9 | 11.87 | 56.48] 27.0] 3.95) 45.20] 27.2 
53-64 ] 27.9 | 11.98 | 56.16] 28.0] 3.69] 44.87 | 23.2 


24.8 | 56.51 | 48.48 | 24.8 | 12.25 
25.8 | 56.74 | 48.51 1 25.8 | 12.42 
26.8 | 56.98 | 48.54 | 26.8 | 12.60 
27.8 | 57.22 | 48.55 | 27.8 | 12.79 


s¢ og 6144 

Bo | 80 | 60.05 
53.85 607 
§3-28 | 60.56 

] 
52.99 60.34 
§2.70, 6019 
52.43 | 59-53 
52.13 59 4 


28.8 | 57.49 | 48.57 | 28.8 | 12.99 
29.8 | 57.77 | 48.60 | 29.8 | 13.20 
30.8 | 58.06 | 48.64 I 30.8 | 13.42 
31.8 | 58.35 | 48.72 | 31.8 | 13.66 


53-53 | 28.9 | 12.11 | 55.81] 29.0} 3.44] 44.52] 29.2 
53-43 1 29-9 | 12.26 | 55.45] 30.0] 3.23] 44.15 I 30.2 
53-33 1 30-9 | 12-45 | 55.07] 31.0] 3.12 | 43.769 31.2 
53-26 | 31.9 | 12.68 | 54.701 32.0] 3.15 | 43-37 | 32-1 





10.75 —10.70 8.55 8.49 24.56 24.54 74-45 —74.44 15-93 ~15-90 

12% 45™ = g5*.22 J x42 13™ 890.28 [188% s™ 0%.43 § 19% 24™ 319.66 Fe 22% r5™ 43°98 

-84° 39’ 43/'.10 -83° 16’ 47''.50 -87° 39’ 52/'.55 ~89° 13’ 43''.28 -~86° 24’ 37.31 | 
(Eph 15) 














MEAN ERRORS. 511 
ZAN ERRORS OF NEWCOMB’S PLACES FOR 1920 OF STARS OF THE AMERICAN 
EPHEMERIS AND NAUTICAL ALMANAC. 
; Mean Error | Mean Error 
1920. 31920. 
nm Name. RA. pe. Name. R. A Ded. 
a a a 
hm ° is h m *|s “ 
1 | 33 Piscium o r|— 6] .018 é Sculpt I 42 | —25 | .037 | .46 
3 | @ Androm. 4 | +29 | .o1r0 € Ceti 48 | —11 | .020 | .24 
4 | § Cassiop. 5 | +59 | .017 a Trianguli 49 | +29 | .022 | .22 
5 | e@ Pheenicis 5 | —46 | .osr é Cassiop. 49 | +63 | .o17 | .17 
6 | 22 Androm. 6 | +46 | .024 € Piscium 49 | + 3 | .018 | .23 
ol » Pegasi © 9g| +15] -orr f Arietis I 50 | +20] .or3 | .20 
4] 6 Androm. 14 | +36 | .o29 2% Pheenicis 50 | —47 | .o80 | .8r 
5; 2 Ceti 15| — 9] .o14 v Ceti 56 | —2z | .o25 | .32 
6} §& Tucane 16 | —65 | .047 @ Hydri 56 | —62 | .049 | .34 
9 | 44 Piscium ax | + 1 | .018 50 Cassiop. 57 | +72 | .016 | .17 
10 | # Hydri o 22| —78].... y Andr. pr. | 1 59 | +42] .016 | .16 
it | @ Pheenicis 22 | —43 | .047 a Arietis 2 3) +23] .o10] .14 
'3 | x2 Ceti 26 | — 4| .o17 f Trianguli 5 | +35 | -or8 | .ar 
jo | 13 Ceti 3r | — 4 | .023 55 Cassiop. 8 | +66 | .o25 | .24 
yr ? Cassiop. 33 | +53 | -021 6 Persei 8 | +51 | .025 | .27 
32 | ® Androm. © 33 | +33 | .0a1 &! Ceti 2 9| + 8] .018 | .23 
35 | & Androm. 34 | +29 | .016 # Fornacis 9 | —31r | .076 | .83 
36 | & Androm. 35 | +30 | .o18 y Trianguli 13 | +33 | .024 |] .32 
37} @ Cassiop. 36 | +56 | .o12 67 Ceti 13 | — 7 | .o2r | .25 
38 | # Pheenicis 38 | —47 ® Eridani. 14 | —5§2 | .049 | .42 
39 | B Ceti o 40] —18 | .o73 o Ceti 2 15 | — 3 | -o18 | .23 
42, | o Cassiop. 40 | +48 | .034 « Fornacis 19 | —24 | .049 | .47 
41 | 21 Cassiop. 40 | +75 | -017 6 Hydri 20 | —69|....]... 
45 | & Androm 43 | +24 | -o19 t Cassiop 22 | +67 | .o25 | .25 
46 | 2 Cassiop 44 | +57 | .017 &? Ceti 24 | + 8| .o14 | .19 
49 | §& Piscium o 45|+ 7] .o14 6 Ceti 2 28 | —16 | .028 | .37 
2 | A Hydri 46} —75]|.... 36 H. Cassiop 30 | +72 | .o2r | .22 
§3 | 20 Ceti 49 | — 2 | .018 y Ceti 32 | + 5] .020 | .26 
“OY iop. 52 | +60 | .018 “ Hydri 33 | —79 | .056 | .70 
55 | # Androm. §2 | +38 | .017 y Arietis 34 | +22 | .020 | .26 
58 | @ Sculptoris | o 55 | —30 | .o25 6 Ceti 2 35| — 0] .o14] .20 
59 | 43 H. Cephei 58 | +86 | .o10 é Hydri 38 | —69)....]... 
61 | e Piscium © s9| +7 | -o12 6 Persei 39 | +49 | .o2r | .19 
66| $8 Pheenicis | 1 3] —47 | .o50 y Ceti seq. 39 | + 3 | .o16 | .20 
65 | 4 Cassiop. 3 | +55 | .022 « Ceti 40 | —14 | .025 | .25 
69 | » Ceti 1 § | —11 | .o25 Me Ceti 2 41 | +10 | .020 | .2r 
71 | # Androm. 5 | +35 | .o13 7m Persei 45 | +56 | .o1o | .25 
74| 7c Piscium 7 | +30 | .o19 41 Arietis 45 | +27 | .020 | .22 
761 € Piscium 10 | + 7 | .o19 f Fornacis 46 | —33 | oso | .47 
73 | « Tucane 13 | —69]/.... 6 Arietis 47 | +15 | .o18 | .24 
79 | / Piscium r 14 | + 3 | .022 t? Eridani 2 47 | —21 | .022 | .32 
80 | v Piscium 15 | +27 | .o22 t Persei 49 | +52 | .020 | .19 
85 | 6 Ceti 201 — 9 | .013 n Eridani 53 | — 9 | -016 | .2r 
8% | 6 iop. a1 | +60 | .o18 é Arietis 55 | +21 | .016 | .23 
91 | » Pheenicis 25 | —44 | .044 6 Eridani 55 | —41 | .056 | .42 
go | 38 Cassiop. I 25} +70] .026 47 H. Cephei {| 2 55 | +79 | .035 | .32 
94| » Piscium 27 | +15 | .o20 a Ceti 58 | + 4| .o1o | .13 
8 | @ Urs. Min. 32 | +89 ].... r* Eridani 59 | —24 | .029 | .32 
96 | 40 Cassiop. 32 | +73 | .028 y Persei 2 59] +53 | .029 | .20 
97 | uv Androm. 32 | +41 | .024 p Persei 3 O| +39] 019 | .24 
98 | # Piscium I 33 | +12 | .o22 ft Horologii | 3 2 | —60] .060 | .49 
99 | wv Persei 33 | +48 | .018 6 Hydri 2| —72 | .046 | .47 
ior | @ Eridani 35 | —58]... f Persei 3 | tar | .o16 | .20 
103 | a Cassiop. 36 | +68 | .o25 6 Arietis 7 | +19 | .o14 | .17 
tog | » Piscium 37 | + 5 | .014 12 Eridani 9 | —29 | .022 | .30 
105 | @ Persei I 39 | +50] .022 48 H. Cephei 10 | +77 | .032 | .32 
1o7 | & Ceti 40 | —16 | .020 C Arietis 10 | +21 | .018 | an 
108 | 0 Piscium 41 | + 9 | .013 38 Horologii(G.) 1r| —58|... 
112 | 4 Octantis(G.)| 1 42 | —85 | .039 § Eridani | 3 12(— 9, .% 





512 MEAN ERRORS. 


MEAN ERRORS OF NEWCOMB’S PLACES FOR 1920 OF STARS OF THE AMERICA 
EPHEMERIS AND NAUTICAL ALMANAC. 

















Mean Error Mean Em 
' 1920. 1920. 
No.| Name. Toxo. | i920. No. Name. 

a a a | 
h m ° is ” s 

aog| vt Arietis , | 3 17 | +21 | .027 |] .32] 319 | 7» Aurige O21 4 
210| e Eridani 17 | —43 | -056| .49 | 320] e& Leporis -O2ti 4 
212 « Hydri | —78|....]..-.]7 322] £@ Enidani 016 4 
air | @ Persei 19 | +50] .o13 | .14 ] 327 | “# Auriga 028 4 
213.| o Tauri 21 | +9 | .or4| .21 | 328] u& Leporis 032 
214 | 2 H. Camel. | 3 23 | +60] .028 | .37 J 326 | 19 H.Camel. 025 | 4 
ais | & Tauri 23 | + 9 | .023 | .22 | 330| £ Orionis 009 | 
219} / Tauri 26 | +13 | .016 | .22 | 329 | @ Aurige O12. J 
221 | e Eridani 29 | —10| .o14 | .17 | 332 | A Aurige 027! 4 
222 | r® Eridani 30 | —22 | .031 | .40 | 333 | F Orionis O14 5 
230 | 6 Persei 3 37. | +48] .016 | .16 7 335 | o Columbe 0638 J 
235 | 6 Eridani 39 | —10 | .020 | .24] 342 | y» Orionis 17 
434 | v Persei 40 | +42 | .024 | .25 | 343 | @ Tauri O10 4] 
237 | 5 H. Camel. 42 | +71 | .025 | .29f 344 | 17 Camelop. 029 
238 | » Tauri 43 | +24 | .014| .17 |] 347 | & Leporis 025 J 
239 | 1° Eridani 3 43 | —23 | 023 | 30] 348| x Aurige 022 J 
243 | g Eridani 46 | —36 | .073 | .63 | 350 | 4 Orionis 012, J 
246 | y Hydri 48 | —74 | .031 | .29 7 349 Gr. 966 022 43 
244 | © Persei 49 | +32 | .or9 | .22 | 354) @ Leporis O18 3 
245 | 9 H. Camel. 50 | +61 | .031 | .33 | 355 | @! Orionis oat 4g 
248 | & Persei 3 52 | +40] .o19 | .22 7 359] # Orionis 022 3 
250 | & Persei 54 | +36] .or9 | .22 } 361 | € Orionis O13. 
251 | y Eridani 54 | —14| .017 | .19 | 362 | & Tauri O19 
252 | A Tauri 56 | +12 | .o18 | .22 | 356 Gr. 944 030 | J 
254 | 6 Reticuli 57 | —62 | .o44 | .36] 366] € Orionis or6 | 4 
255 | v Tauri 3 59| + 6j .or8 | .22] 368; a Columbe 24 3 
256 | A Tauri 4 ©| +22] .020| .23 7 369| o Aurige 028 | 43 
260 | c Persei 3 | +47 | .020 | .22 | 372] © Leporis 023) 3 
263 | p Tauri 6 | +26 | .o30 | .37 | 373 | « Orionis O13 | .2 
265 | o! Eridani 8 | — 7 | .016 | .23 ] 375] 6 Doradus | 45] —66].... .. 
264 Gr. 750 4 1 | +85 | .o17 | .24] 381 | 31 Meuse (G.) 042 | 
268 | w Tauri 1r | + 9] .027 | .47] 374| » Aurige O21 
270 | @ Horologii 11 | —42 | .073 | .69 | 378| 6 Leporis .036 | 
271 | @ Reticuli 13 | —63 | .061 { .54 | 382 | @ Orionis 008 , 
274| y Tauri 15 | +15 | .o13 | .21 | 385 | 7% Leporis 022 | 
277 | 6 Tauri 4 18} +147 | .017 | .23 ] 383) & Auriga 026 2 
279 | v® Eridani 21 | —34 | .046 | .42 J 387 | A Aurige 016 ot 
284 | & Mense 23 | —80| .o58 | .52 | 388; 9 Aurige .020 | -a 
28:1 | & Tauri 24 | +19 | .013 | .20f 393 | 1 Gemuin. O25 | .3 
285 | m Persei 28 | +43 | .031 | .34 ] 395; 1 Puppis(G.) .057 
288 | @ Tauri 4 31 | +16 | .009 | .13 J 396 | ¥» Orionis 016 ft 
291 | @ Doradus 32 | —55 | .054| .40 | 402 | 22 H.Camel. 022 
289 | v Eridani 32 | — 4] .018 | .24 | 405 | 97 Gemin. O14 .d 
292 | 53 Eridani 35 | —14 | .023 | .28 7 406] 2 Lyncis O23: 2 
296 | ft Tauri 37 | +23 | 014 |] .23 | 41x | © Can. Maj. O55 , -4 
297 | @ Celi 4 38 | —42]| .050 | .46§ 412 | “« Gemin. O13). 
294 Gr. 848 38 | +76 | .024 | .30] 413 | #' Aurige 025 + .2! 
298 | 4 Camelop. 4r | +57 | .027 | .25 | 414 | & Can. Maj. O19 ; -2! 
299 | “# Eridani 42 | — 3 | 016] .21 | 415 | 8 Monoc. 022 4 
303 | 2° Orionis 45 | +7 | oar] .22] 416] @ Argds eee ee] 
302 | 9g Camelop. 4 46] +66] .o21 | .19 J} 418 | 10 Monoc. O17 | 3 
304 | # Tauri 47 | +19 | 023 | .31 f 419 | » Gemin. 027 | .2 
307 | 2° Orionis 50 | + 2 | .016 | .22 § 423] 8 Lyncis 022 | 3 
309 | 2 Aurige 52 | +33 | org] .17 J 425] §&? Can. Maj. .034 | .38 
313 | € Aurige 56 | +44] .o21 | .19 | 424 | 23 H.Camel. O24 -29 
312 | § Camelop. 4 56] +60] .023 | .19 J 427 | » Gemin. o13. 
314| § Aurige 57 | tar | .or7 | .22 | 426] 51 Aurige 02 | 31 
316 | 2 Tauri. 4 §8| +21 | .o19 | .26] 429] ‘osh mY 
318 | x11 Orionis § oO} +151! .o201 .35 § 430! S Monoc. 016 | .2a 
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“AN ERRORS OF NEWCOMB'’S PLACES FOR 1920 OF STARS OF THE AMERICAN 
‘EPHEMERIS AND NAUTICAL ALMANAC. 



































Mean Error Mean Error 
1920. 1920. 
° i Name. RA. Name. 
} @ a a 
| h $ 8 ” 

t @ Gemin 6 .O14 30 Monoc. | O17 | .23 
5 —& Gemin O13 6 Chamel. 050 | .40 
> w® Auriga 029 o Urs. Maj. org | .15 
+ o@& Can. Maj cee Gr. 1450 047 | .43 
5 18 Monoc. .020 % Cancri org | .20 
5 Camelop 6 .027 Gr. 1446 | 032 | .38 
3 Mensze .048 6 Hydre | O19 | .26 
1' @ Pictoris .O61 6 Hydre 023 | .27 
o ©: @.:« Gemin. .020 y Cancri O16 | .21 
2. & Argtis .069 6 Cancri o17 | .21 
4' 15 Lyacis 6 023 @ Pyxidis | 053 | .42 
6 Can. Ma .021 t Cancri 025 | .26 
1 | e Can. Maj .O17 6 Argtis 053 | -41 
4 § Gemin 6 .O16 e Hydre O14 | .19 
5 o? Can. Maj 7 .025 o? Cancri 022 | .3I 
6! » Can. Maj 021 € Hydre | 018 | .24 
19 | 5x H. Cephei eee t Urs. Maj. | 016 | .17 
30 = &« Can. Maj .020 @ Cancri | .O1§ | .20 
x | 63 Aurige 021 b' Carine .044 | .43 
34 | 5: Gemin. 023 « Urs. Maj | .o18 | .19 
5s =? Volantis 7 .o7I o? Urs. Maj | 020 | .28 
5g | A Gemin. .O13 « Cancri 016 | .22 
yo | # Argis .046 A Argiis 039 | .32 
67 | 25 H. Camel. .025 € Octantis o41 | .38 
80} 7 Octant.(G.) 053 6 Hydre o14 | .19 
71 | & Gemin. 7 .O14 fe) .035 | .28 
74 | & Volantis .061 83 Cancri 018 | .24 
76 | «2 Gemin. O14 z Argtis 15| —so|-.-.-|..- 
77. | 9 Can. Maj .O2I 40 Lyncis 16 | +35 | .o18 | .ar 
78 Gr. 1308 .028 6 Pyxidis 18 | —26 | .046 | .61 
79 | £ Can. Min 7 .O14 a Hydre '9 24| — 8] .oro} .15 
8: | p Gemin 021 h Urs. Maj. | 25 | +63 | .o19 | .19 
83] 6 .060 1 H. Draco. | 26 | +82 | .o16 | .20 
84! a?Gemin 019 d Urs. Maj. 27 | +70 | .025 | .24 
88 | 25 Monoc. .040 6 Urs. Maj. | 28 | +52 | .o17 | .17 
2 | a Can. Min. | 7 wees wv Argiis 9g 28| —40] .056 | .5r 
193 | 24 Lyncis -033 § Leonis 28 | +12 | .024 | .30 
95 | « Gemin 018 10 Leo. Min. 29 | +37 | .020 | .27 
196 | £6 Gemin .O10 ¢ Chamel. 36 | —8x | .047 | .48 
99 | 4 Puppis .028 o Leonis 37 | +10] .o14 | .16 
soz} & Argtis 7 .021 6 Antliz 9 41 | —27 | .057 | .49 
sos | @ Gemin .018 é Leonis 4t | +24 | .014 | .17 
506 | 26 Lyncis .022 uv Argiis 45 | —65 | .049 | .38 
507 Gr. 1374 .029 v Urs. Maj. 45 | +59 | .o13 | .17 
gig] 7X .052 6 Sextantis , 47 | — 4| -030| .35 
g15_ @ Cancri 7 .022 ut Leonis 9 48 | +26] .or4 | .19 
s17 | % Gemin. 7 .o18 Gr. 1586 | 51 | +73 | -026 | .32 
§20 | 27 Lyncis 8 022 19 Leo. Min 53 | +41 | .022 | .24 
5231 p Argis o18 @ Argiis $4 | —54| .045 | .37 
522 | 3 H. Ur. Maj. 025 x Leonis 9 56] + 8| .o12 | .20 
525 | » Argiis 8 OSI 7” Leonis 10 3] +17 | .022 | .22 
526 | § Cancri .022 a Leonis 4 | +12 | org | .13 
§27 Br. 1147 .026 A Hydre 71 —12 | .c19 | .24 
§28 | 20 Puppis .023 gq Velorum 1x | —42 | .088 | .76 
s29 | 8 Cancri 013 32 Urs. Maj. 12 | +66 | .024 | .25 
$33 | 31 Lyncis 8 .027 & Leonis 10 12 | +24 | .or8 | .a2 
518 Gr. 1119 025 A Urs. Maj. 12 | +43 | .017 | .16 
34.| d? Cancri 022 y Leonis pr. | 16 | +20] .org | .15 
835! # Arghs 8 .038 a Urs. Maj. ‘10 18! +42! .016! .19 
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APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 

















2 Octantis. 6 Octantis. X Octantis. Oo Octantis. DY Octantis. 
Mag. 5.4 Mag. 4.1 Mag. 5.2 Mag. 5.5 Mag. 5.7 
a . 
Decli- | Mean Right Decli- Right | Decl 
nation J Solar nation Asces- | pstia 
South. | Date. — South. i South. | Dete.| sion. | Szuil 
e 4 hm eo. h m | . 
3 16, Apr.| 18 5-87 39 .| 22 15 -86: 


re 





” 8 

53-I0f 0.7 | 21.66 
53-419 1.7! 22.29 
53-749 2-7 | 22-95 
§4-09 | 3-7 | 23.65 


+ | 
42.21] 0.8] 11.70] 29.15] 0.9 gr.i6! 4B 
42.20] 1.8| 13.46| 29.01 J 1.9 | 41-35, 474 
42.19] 2.8) 15.33 | 28.87] 2.9] 41.55! 47-3 
42.208 3.8 | 17.32 | 28.75] 3-9 41.78 | 46. 


8 
0.5 | 5-69 | 53-86] 0.6] 19.46 
1.5| 5-75 | 54.229 1.6] 19.58 
2.§| 5.8: | 54.61] 2.6] 19.70 


3-5| 5-86 | 55.02) 3-6] 19.83 





42.23] 4.8] 19.41 | 28.63] 4.9 | 42.03 | 46.5 
42.29] 5-8| 21.55 | 28.54] 5-9 | 42-31, 46-1 
42.38] 6.8 | 23.68 | 28.49] 6.9 | 42.62 | 454 
42.50] 7-8 | 25.75 | 28-45] 7-9 | 42.94 45-5 


4-5| 5:90 | 55-44] 4.6 | 19.96 
5-51 5-92 | 55.88] 5.6 | 20.07 
6.5| 5-92 | 56.31] 6.6 | 20.16 
7-5] 5-91 | 56.73 — 7-6 | 20.24 


54-47] 4-7 | 24-37 
54.86] 5.7 | 25.10 
55.26] 6.7] 25.80 
55-66] 7.7 | 26.46 


8.5 | 5.88 


9-5| 5-84 
10.5 | 5.81 


11.5| 5.78 


57-12] 8.5 | 20.30 
57-SOf 9.5 | 20.36 
57-85 | 10.5 | 20.41 
58.19 | 11.5 | 20.47 


56.05] 8.7 | 27.10 
56.42] 9-7 | 27.69 
56.76 | 10.7 | 28.26 
57-09 | 11.7 | 28.80 


42.62] 8.8 | 27.72 | 28.43] 8.9 | 43-25 45.3 
42.741 9.81 29.60 | 28.42] 9.9 | 43.54 45-2 
42.85 | 10.8 | 31.38 | 28.41 | 10.9 | 43-82 44 
42.95 | 11.8 | 33.07 | 28.39 | 11.9 44.08 | 44. 
43.03 | 12.8 | 34.75 | 28.35 912.9 | 44.33 443 
43.09 [13.8 | 36.43 | 28.31 1 13-9 | 44-57 434 
43-16 114.7 | 38.17 | 28.25] 14.9 44-80 | 434 
43-231 15-7 39.96 | 28.18] 15.9 | 45.05 | 434 


58.53 | 12.5 | 20.53 
58.87 1 13.5 | 20.60 
59-21 1 14.5 | 20.68 
59-56} 15-5 | 20.77 


57-41 | 12.7 | 29.35 
57-72 | 13-7 | 29-91 
58.04 | 14.7 | 30.48 
58.37 115.7 | 31.08 


12.5| 5-77 
13-5} 5-77 
14.5| 5-78 
15-5} 5-79 





43-304 16.7 | 41.81 | 28.12 | 16.9 45-31 432 
43-38] 17-7 | 43-73 | 28.07 117-9 | 45.59 424 
43-48 | 18.7 | 45.73 | 28.03 | 18.9 | 45.89 425 
43-61 § 19.7 | 47.76 | 28.02 } 19.9 ! 46.21 4 


59-93 | 16.5 | 20.86 
60.31 117.5 | 20.94 
60.701 18.5 | 21.02 
6x.10 } 19.5 | 21.08 


58.71 | 16.7 | 31.69 
59-07 | 17-7 | 32-32 
59-44 | 18.7 | 32.97 
59-82 ] 19.7 | 33-61 


16.5 | 5.79 
17-5} 5-79 
18.5} 5-77 
19-5) 5-75 


43-76 | 20.7 | 49.80 | 28.03] 20.9 46.54 ” 
43.92 | 21.7 | 51.83 | 28.07 21.8 46.89 41.6 
44.10 | 22.7 53-80 | 28.11 922.8 47.24 414 
44.28 | 23.7 | §5.68 | 28.17 23.8 47.58 si2 


61.50 | 20.5 | 21.14 
61.90 J 21.5 | 21.18 
62.28 § 22.5 | 21.21 
62.65 | 23.5 | 21.24 


60.21 | 20.7 | 34.24 
60.61 | 21.7 | 34.86 
61.00 | 22.7 | 35.46 
61.38 | 23.7 | 36.02 


20.5] 5.70 
21.5| 5.64 
22.4) 5-57 
23-4) 5-49 


44.46 | 24.7 | 57.48 | 28.23 1 24.8 | 47.92 41.0 
44.63 125.7 | 59.18 | 28.29 ] 25.8 | 48.24 408 
44-77 | 26.7 | 60.83 | 28.32 | 26.8 | 48.53 40-6 
44.90 | 27.7 | 62.46 | 28.33 27.8 | 48.80 $0.4! 


24-4] 5-41 | 
25.4| 5-34 
26.4] 5-27 
27.4| 5.22 


61.74} 24.7 | 36.55 
62.09 | 25.7 | 37.06 
62.41 | 26.7 | 37.56 
62.72 | 27.7 | 38.06 


62.99 | 24.5 | 21.25 
63.31 125.5 | 21.27 
63.62 | 26.5 | 21.30 
| 63. 93 | 27-5 | 21-33 


28.4] 5-19 | 64.26 | 28.5 | 21.37 
29.4] 5.16 | 64.60] 29.5 | 21.43 
30.4] 5.12 | 64.95 J 30.5 | 21.48 
31.4 5-08 | 65.33 31.5 | 21.53 


63.04 | 28.7 | 38.59 
63.38 } 29.7 | 39-15 
63-73 | 30-6 | 39.74 
64.10 | 31.6 | 40.35 


45.02 | 28.7 | 64.14 | 28.33 | 28.8 | 49.07 va 
45-13 | 29-7 | 65.92 | 28.31 § 29.8 49-36 300 





45-25 | 30-7 | 67.77 | 28.31 | 30.8 nee 
45-39 | 33-7 | 69.74 | 28.32 } 31-8 | 49-99 ios 
eee Cine Dee es 





10.76 —10.71 8.55 8.49 24.51 24.49 73.88  -73.88 15.91 15.87 
122 45™ 55.22 J 144 13™ 9.28 | 188 s™ 0°.43 J ro 24™ 319.66 | 22® 5% 43'.98 
“84° 39° 43.10 1-839 16" 47.50 187° 39’ 52’".55 189° 13’ 43.28 [-86° 24" 3"! 

[Eph rs] 


MAY, 1915. 503 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


Z Octantis. 6 Octantis. 
Mag. 4.1 


Decli- | Mean} Right | Decli- 


e ¢ h m 9 s 
84 40] May | 14 13 -83 17 
8 | (id 
4.95] 9.5] 21.48) 3.73 
5-33] 1-5] 21.53 | 4-10 
5-72} 2-5 | 21.57) 4.49 
6.11] 3.5] 21.59] 4.89 


6.481 4.5| 21.60! 5.30 
6.841 5.5|21.59| 5-70 
7-17] 6.5|21.58| 6.07 
7-471 7-5 | 21-56| 6.42 


7-75] 8.5} 21.53] 6.75 
8.03] 9.5] 21.51] 7-05 
8.30] 10.5 | 21.51 | 7-34 
8.57] 11.5] 21.51 | 7-64 


8.86] 12.5 | 21.51 | 7-94 
9-15 } 13.5 | 21.52] 8.26 
9-461 14.4] 21.53] 8.59 
9-77] 15-4 | 21-53 | 8.93 


10.10] 16.4] 21.52] 9.28 
10.42] 17.4| 21.50] 9.64 
10.73 | 18.4 | 21.48 | 10.01 
11.04] 19.4 | 21.44 | 10.37 


11.32] 20.4 | 21.38 | 10.72 
11.58 | 21.4 | 21.33 | 11.05 
11.83 | 22.4 | 21.27 | 11.36 
12.06 | 23.4| 21.21 | 11.65 


12.28 | 24.4 | 21.16 | 11.93 
12.51] 25.4 | 22.13 | 12.20 
12.75] 26.4| 21.10] 12.48 
17.4) 2.11 | 13.001 27.4| 21.08] 12.77 





28.4] 2.00 | 13.27] 28.4] 21.06 | 13.08 
29.3] 1.87 | 13.55] 29.4] 21.04] 13.41 
39.3| 1.73 | 13.84] 30.4 | 20.99 | 13.76 
31.3| 1.56 | 14.13 | 31.4] 20.93 | 14.11 





10.76 10.72 8.55 —8.49 24.53 24.51 73-92 73-91 1§.g0 15.87 

1% 45™ = 559.22 | 14" 13™ 809'.28 F 188 5™  0%.43 F192 24™ 3 31°.66 | 22% r5™ 43°.98 

84° 39° 43’.10 1-83° 16’ 47”’.50 1-87° 39’ 52’".55 189° 13’ 43.28 1-86° 24’ = 3.31 
(Eph 1s] 


504 JUNE, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 








2 Octantis. O Octantis. X Octantis. Oo Octantis. 


Mag. 5.4 Mag. 4.1 Mag. 5.2 


Mean | Right Mean/| Right | Decli- | Mean | Right | Decli- 
Solar | Ascen- Solar | Ascen- | nation | Solar | Ascen- | nation 
Date.| sion. - | Date.| sion. | South. |] Date.| sion. | Sosth. 

















hm ° ! hm nd hm 
June 40] June] 14 13 +83 17] June] 18 5 |-87 30 June, Ig 26 
8 td $s ow $ 
0.3 0.4 | 20.93 | 14.11 J 0.6 | 53.79 | 52.14] 0.61 58.94 
1.3 1.4 | 20.86 | 14.45] 1.6 | 54.16] 52.469 1.6 | 60.50 
2.3 2.4) 20.77 | 14.77] 2.6 | 54.47] 52.78 2.6 | 61.92 | 32-43 
3-3 . 3-4 | 20.67 | 15.07} 3.6 | 54.75 | 53-09] 3.6 63.22 | 32.66 
4-3 | 60. 4.4 | 20.58 | 15.34] 4.6 | 55.00] 53.39] 4.6 o4-42| 32.90 
5-3 5-4 | 20.49| 15.588 5.6) 55.23 | 53-67] 5.6) 65.52 33.11 
6.3 6.4 | 20.40] 15.82] 6.5 | 55.44 | 53-93] 6.6 | 66.57 33.33 . | 
7.3 | 60. 7-4 | 20.32 | 16.05] 7.5 | 55.67 | 54.18] 7.6 | 67.62 33.51f 7-7] 3-25 35-1 
8.3 | 60. . 8.4 | 20.25 | 16.28] 8.5 | 55.91 | 54.42] 8.6 | 68.70 | 33.69] 8.7 3-57 | 35 
9-3 | 6o. 9-4 | 20.19 ' 16.52] 9.5 | 56.17 | 54.669 9.6 | 69.83 | 33-88] 9.7| 3-89' 35-4 
10.3 10.4 | 20.13 | 16.76] 10.5 | 56.44 | 54.90} 10.6 | 71.00 | 34.06] 10.7 | 4.22: 35-4 


1I.4 20.06 | 17.02 11.5 | 56.72 | 55.169 11.6 | 72.23 | 34.25 J 11.7 4-57 | 354 





12.4] 19.99 | 17-29] 12.5 57.00 | 55.45 112.6! 73.51 | 34.40912.7| 4.93 354 





13-4 | 19.90 | 17.57 ra | $73 55-75 | 13-6 | 74.79 | 34.69 913.7 | 5.30) 354 
14.4 | 19.80 | 17.85}. 14.5 | 57-54 | 56.06] 14.6 | 76.07 | 34.931 14.7 | 5-69! 354 
15.4 | 19.70 | 18.13 15-5 | 57-78 §6.39 | 15.6 | 77-29] 35-20] 15.7 6.08 | 354 
16.4 | 19.58 | 18.40 16.5 | 57.98 56.72 | 16.6 | 78.43 | 35.48 | 16.7 6.48 ' 351 
17.4] 19.46 | 18.65] 17.5 | §8.15 | §7.06117.6 | 79.46 | 35.76917.-7 | 6.86) 353 
18.4 | 19.33 | 18.88 18.5 | 58.28 57-39 | 18.6 | 80.38 | 36.05 $18.7 | 7.22] 35-4 
19.4 | 19.20 | 19.09 J 19.5 | 58.38 | 57.70 19.6 ; 81.18 36.33 119.7 | 7-55] 38-3 


20.3 | 19.08 | 19.27 | 20.5 | 58.47 | 57.98 | 20.6 | 81.93 | 36.58 
21.3 | 18.97 | 19.44] 21.5 | 58.57 | 58.25 | 21.6 | 82.67 | 36.81 
22.3 | 18.88 | 19.61 ] 22.5 | 58.69 | 58.50] 22.6 | 83.44 | 37.02 
23-3 | 18.79 | 19.79 | 23.5 | 58.84 | 58.75 | 23.6 | 84.28 | 37.22 | 23.7 8.72: 35-§ 
24.7| 9.03 35: 
25-7| 9-36] 35- 
26.7} 9.72| 35-4 
27.7 | 10.10 | 35-6 


24.3 | 18.71 | 20.00 | 24.5 | 59.02 | 59.00 | 24.6 | 85.23 | 37.43 
25.3 | 18.61 | 20.22 | 25.5 | 59.22 | 59.28 | 25.6 | 86.26 | 37.65 
26.3 | 18.51 | 20.44 | 26.5 | 59.41 | 59.58 | 26.6 | 87.34 | 37-91 
27.3 | 18.40 | 20.71 1 27.5 | 59.59 | 59-91 | 27.5 | 88.41 | 38.18 


28.7 | 10.48 | 35-7 
29.7 | 10.85 | 35-8 
30.7 | 11.21 | 36.0 
31.7 11.53! 36.1 


28.3 | 18.27 | 20.95 | 28.5 | 59.74 | 60.26 | 28.5 | 89.38 | 38.48 
29.3 | 18.13 | 21.17 | 29.5 | 59.84 | 60.61 | 29.5 | 90.22 | 38.79 
30.3 | 17.98 | 21.37 | 30.5 | 59.89 | 60.96 I 30.5 | 90.94 | 39.11 
31.3 | 17.82 | 21.541 31.5 | 59.90 | 61.309 31.5 | 91.52 | 39-43 








10.77, —I0.72 8.56 -8.50 24.55 24.53 74.07 ~-74.06 

ma™ qs™ = g5*.22 ff 14% 13™ 909.28 J 188 s™ 08.43 | 19" 24™ 31°.66 

~84° 39’ «= 43'’.10 1 -83° 16’ 47’".50 1-879 39’ «52.55 F-89913’ 43.28 
[Eph 1s) 


1§.go0 -I5. 
aa> x5™ 43°. 
86° 24’ 3". 







JULY, 1915. 


205 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


Zz Octantis. 
Mag. 5-4 











Oo Octantis. 
Mag. 4.1 





X Octantis. 
Mag. 5.2 












Oo Octantis. 
Mag. 5.5 


vw Octantis. 
Mag. 5.7 























































an| Right | Decli- [Mean Right | Decli- [Mean| Right | Decli- |Mean| Right 
lar | Ascen- | nation | Solar | Ascen-| nation J Solar | Ascen- | nation J Solar | Ascen- 
ze.| sion. | Sostk. | Date.| sion. | South. | Date.| sion. | South. | Date.| sion. 

hm; ° ° hmj ° ’ hm/| ° ’ hm 
ly | 12 45 [-84 40] July | 14 13 |-83 17] July| 18 5 |-87 go] July| 19 27 

8 ” s ad s ” 8 
3 | 56.00] 18.82] 0.3 | 17.98 | 21.37] 0.5 | 59.89] 0.96 | 0.5 | 30.94 0.7 | 11.21 | 36.03 
31 §5-77 | 18.87] 1.3 | 17-82 | 21.54] 1.5] 59.90] 1.30 | 1-5] 31.52 1.7] 11.53 | 36.18 
1.31 55-55 | 18.90] 2.3 | 17.67 | 21.68] 2.5] 59.88) 1.61 | 2.5 | 32-00 2.7 | 11.83 | 36.33 
31 55-35 | 18.92] 3.31 17-53 | 23-81] 3-5 | 59.86] 1.90 | 3-5 | 32-43 3.6/ 12.11] 36.48 
-2 1 55-15 | 18.94] 4.3] 17-40] 21.929 4.5 | 59.83] 2.17 | 4-5] 32-81 4.6| 12.37 | 36.62 
5-2 | 54-97} 18.95] 5.3] 17-28] 22.031 5.5] 59.8r| 2.43 | 5-5 | 33-22 5-6| 12.62] 36.75 
).2 | 54-80] 18.97] 6.3] 17.16] 22.14] 6.5] 59.81 | 2.69 | 6.5} 33.65 6.6 | 12.88 | 36.86 
7.2| 54.62] 19.01] 7.3} 17-04] 22.27] 7.5 | 59.82] 2.95 | 7-5] 34-14 7.6 | 13-14 | 36.97 
3.2 | 54.43 | 19.05] 8.3 | 16.92 | 22.40] 8.5] 59.84] 3.22 | 8.5 | 34.66 8.6 | 13.42 | 37.08 
}.2 | 54.24] 19.10] 9.3 | 16.79 | 22.54] 9.5] 59-88| 3.51 | 9-5] 35-22 9-6 | 13.71 | 37.20 
9.2 | §4.04 | 19.15] 10.3 | 16.65 | 22.70] 10.5 | 59.90| 3.81 | 10.5 | 35.81 10.6 | 14.02 | 37.32 
t.2 | §3.82 | 19.20] 11.3 | 16.51 | 22.85] 11.5] 59.91 | 4.12 | 11.5 | 36.38 11.6 | 14.33 | 37.46 
2.2 | 53-60 | 19.24] 12.3 | 16.36 | 23.01] 12.4 | 59.9% | 4.45 | 12.5 | 36.93 12.6 | 14.65 | 37.62 
3.2 | §3.38 | 19.26] 13.3 | 16.20] 23.15] 13.4 | 59.88] 4.79 113-5] 37-39 13.6 | 14.96 | 37.79 
4.2] 53-14 | 19.26] 14.3 | 16.03 | 23.28] 14.4 | 59.80] 5.12 | 14.5 | 37-74 14.6 | 15.27 | 37.99 
§.2 | §2.89 | 19.24] 15.3 | 15.86 | 23.381. 15.4 | 59.691 5.45 115-5 | 37-98 15.6] 15.55 | 38.20 
6.2 | 52.66 | 19.20] 16.3 | 15.68 | 23.46] 16.4] 59.55] 5.76 | 16.5 | 38.10 16.6] 15.81] 38.43 
7.2] §2.4§ | 19.14] 17.3 | 15.52 | 23.521. 17-4 | 59-39 | 6.05 117.5 | 38.13 17.6 | 16.05 | 38.65 
8.2 | 52.26] 19.07 | 18.3 | 15.36 | 23.561 18.4 | 59.23 | 6.32 | 18.5 | 38.10 18.6 | 16.26 | 38.86 
9.2 | 52.08 | 19.00] 19.3 } 15.22 | 23.59] 19.4] 59.08] 6.57 1 19.5 | 38.09 19.6 | 16.45 | 39.05 
0.2] 51.91 | 18.94 | 20.3 | 15.09 | 23.63 | 20.4 | 58.95 | 6.80 | 20.5 | 38.15 20.6 | 16.65 | 39.22 
1.2] 51.74 | 18.91 | 21.3 | 14.96 | 23.68] 21.4 | 58.86] 7.03 | 21.5 | 38.29 21.6 | 16.86 | 39.37 
12.2] 51.57 | 18.89 | 22.3 | 14.84 | 23.75] 22.4| 58.80] 7.27 | 22.5 | 38.52 22.6] 17.08 | 39.51 
13.2; §1.40| 18.89 | 23.3 | 14.71 | 23.85 | 23.4] 58.74] 7.54 | 23-5 | 38.82 23-6 | 17.33 | 39.67 
14.21 §r.20| 18.88 | 24.3 | 14.57 | 23.95 | 24.4 | 58.67] 7.83 [| 24.5 | 39-13 24.6] 17.60] 39.84 
5.2, 50.98 18.86 | 25.3 | 14.41 | 24.05 | 25.4| 58.58 | 8.14 | 25.5 | 39-39 25.6} 17.881 40.04 
6.2 §0.75 18.83 | 26.2 | 14.23 | 24.14] 26.4 | 58.44] 8.46 | 26.5 | 39.53 26.6 | 18.15 | 40.27 
17.2; §0.52 | 18.76] 27.2 | 14.06 | 24.20] 27.4 | 58.26} 8.78 | 27.5 | 39-54 27.6| 18.40] 40.52 
8.2' 50.29 18.67 | 28.2 | 13.87 | 24.24 | 28.4 | 58.03 | 9.06 | 28.5 | 39.42 28.6 | 18.63 | 40.79 
29.2 | 50.07 | 18.56] 29.2 | 13.69 | 24.24 | 29.4 | 57.771 9-38 | 29.5 | 39-16 29.6 | 18.83 | 41.06 
30.2 49-86 18.43 | 30.2 | 13.52 | 24.22 | 30.4 | 57.49| 9.64 | 30.5 | 38.83 30.6 | 18.99 | 41.33 
31.2, 49.67 | 18.29 J 31.2 | 13.35 | 24.19] 31.4] 57-21 | 9-88 } 31.5 31.6] 19.14] 41.59 
10.77 10.72 8.56 ~-8.50 24.58 24.56 74.29 74.28 15.90 15.87 
2% 4c® = se8.a9 f x42 13™ 90.28 | 188 s™ 3 0°.43 | roh 24™ 31°.66 J 22" r5™ 435.98 
84° 39’ «= 443”.10 1-83° 16’ 47’’.50 F-87° 39’ «527.55 1-89° 13’ 43/728 §-86° 24’ = 3.31 


(Eph rs} 





506 AUGUST, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 







1 Octantis. 6 Octantis. X Octantis. O Octantis. 
Mag. 5.4 Mag. 5.2 Mag. 5. 


Mean | Right | Decli- 
Solar | Ascen- | nation 
Date.| sion. | Sowth. 


Right | Decli- | Mean 
Ascen- | nation | Solar 



























hm| ° ’ hm/| ° ’ hm 4 hm °* 
Aug. | 12 45 |-84 40] Aug. 1.18 5 j|-87 40 19 27 13} Aug.| 22 16 -86% 
8 ” s 8 ” 8 " s . 
0.2 | 49.67 | 18.29] 0.2 | 13-35 57-21] 9.88 38.43 | 48.22] 0.6] 19.14 41-9 
1.2] 49.50] 18.15] 1.2 | 13-20 56.94 | 10.10 38.05 | 48.48] 1.6 19.28 | arf 
2.2 | 49.33 | 18.02] 2.2 | 13.05 56.68 | 10.32 37-68 | 48.74] 2.6] 19.42 42.4 
3-21 49-17 | 17.90] 3.2 | 12.91 §6.44 | 10.53 37-37 | 48.99] 3-6 19-55 | 42. 
4.2| 49.01 | 17.78] 4.2 | 12.77 56.22 | 10.74 37:09 | 49.241 4.6| 19.70 42.5 
5.2 | 48.84] 17.68] 5.2] 12.63 56.01 | 10.97 36.85 | 49.50] 5.6] 19-85 | 42.7 
6.2 | 48.66 17.58 6.2 | 12.48 55-79 | 11.21 36.64 49-78 6.6 | 20.02 | 43.9% 
7.2 | 48.48/ 17.48] 7.2 | 12.33 55.571 11.46 36.44 | 50.07] 7.6} 20.20! 43-3 
8.2 | 48.29 | 17.37] 8.2 | 12.17 55-33 | 1.72 36.20 | 50.37] 8.5 | 20.39! 43 
g.2 | 48.08 | 17.26] 9.2 | 12.00 §5-07 | 11.99 35-91 | 50.68] 9.5 | 20.58] 43-75 
10.1 | 47.87 | 17.12 | 10.2 | 11.82 54-77 | 12.26 35-52 | 50.99 | 10.5 | 20.76 | 44-08 
11.1 | 47.66 | 16.95 | rr.2 | 11.63 54.44 | 12.52 35-03 | §1.32 | 11.5 | 20.92 
12.1 | 47-46 | 16.77 | 12.2 | 11.45 54.08 | 12.77 34-41 | 51.64] 12.5 | 21.05 
13.1 | 47-28 | 16.57 | 13.2 | 11.27 53-69 | 13.00 33-68 | 51.941 13-5 | 22.15 
14.1 | 47-11 | 16.36] 14.2 | 11.10 14.4 | 53-29 | 13.20 32.89 | 52.219 14.5 | 21.22 | 45 
15.1 | 46.96 | 16.14] 15.2 | 10.95 15.4 | §2.91 | 13.38 32-11 | §2.459 15.5 | 2x.28] 45-9 
16.1 | 46.82 | 15.93 | 16.2 | 10.81 16.4 | §2.55| 13.53 31.35 | §2.68 9 16.5 | 21.33] 45-% 
17.1 | 46.69 | 15.75 | 17.2 | 10.69 17.4 | §2.22| 13.68 30.67 | 52.89] 17.5 | 21.38! 46.0 
18.1 | 46.57 | 15.58] 18.2 | 10.56 18.3 | 51.92 | 13.84 30.08 | 53.115] 18.5 | 21.44, 46-26 
19.1 | 46.43 | 15.43 | 19.2 | 10.43 19.3 | 51-63 | 14.01 29.56 53.33] 19-5 21-55 ons, 
20.1 | 46.29 | 15.28 } 20.2 | 10.30 20.3 | 51.35 | 14.20 i §3-58 | 20.5 | 21-64! 46.; 


28.61 | 53-83 | 21.5 | 21.76 40.98 
28.04 | 54.12] 22.5 | 21-83 | 47-28 
27.33 | 54-41] 23-5 | 21.99 | 47-59 


2x.1 | 46.13 | 15.13 | 21.2 | 10.14 
22.1 | 45.96 | 14.96] 22.2] 9.98 
23-1 | 45-77 | 14.77] 23.2 | 9.81 


21.3 | 51.05 | 14.42 
22.3 | §0.72| 14.64 
23.3 | 50.34 | 14.87 





26.49 | 54.72} 24.5 | 22.07 | 47-9 
25.52 | 55.00] 25.5 | 22.12 | 48.35 
24.45 | 55.25] 26.5 | 22.13 | 48.58 
23.33 | 55-50] 27-5 | 22.13 | 48-9F 


24.1 | 45-59] 14.561 24.2 | 9.64 
25.1 | 45-42 | 14.319 25.2| 9.46 
26.1 | 45.27 | 14.05 26.2 | 9.30 
27-1 | 45-13 | 13.78] 27.2] 9.14 


24.3 | 49.93 | 15.08 
25-3 | 49-47 | 15.27 
26.3 | 48.99 | 15.43 
27.3 | 48.51 | 15.58 


28.1 | 45.01 | 13.51 | 28.2 | 9.00 
29.1 | 44.90 | 13.259 29.2| 8.87 
30.1 | 44.80 | 13.00] 30.2 | 8.75 
31.1 | 44.71 | 12.76] 31.2] 8.63 


22.21 | 55.708 28.5 | 22.12 | 40.32 
21.11} §5.91 | 29.5 | 22.09 | 49-51 
20.04 | 56.10 | 30.5 | 22.06; 49.78 
19.03 | 56.28 | 32.5 | 22-04} 50.05 


aB.3 | 48.05 | 15.70 
29.3 | 47-60 | 15.81 
30.3 | 47-16 | 15.91% 


21.67 | 31.3 | 46.75 | 16.00 








10.76 ~I10.72 8.56 -8.50 
122 45™ 55%.22 | 14213" 9°.28 
—84° 39’ 43’".10 1-83° 16’ 47’.50 


24.60 -24.58 74-53 -74-53 5.91  -15-88 | 
188 5™ 0'.43 | 19" 24™ 31°.66 J 22" r5™  43°.98 
87° 39° 52''.55 [-89° 13’ 43’".28 [-86° 24’ = 3".31 
{Epb rs) 





SEPTEMBER, 1915. 507 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 













2 Octantis. So Octantis. 
Mag. 5.4 Mag. 4.1 
an} Right | Decli- | Mean Right | Decli- [Mean i Decli- |] Mean | Right 
Ascen- | nation | Solar | Ascen-| nation J Solar | Ascen i nation | Solar | Ascen- | nation 
‘te. sion. | South. | Date.| sion. | South. | Date. S Date.| sion. | Souwtk. ] Date.| si 








, hm 
pt. 12 45 
$s 


’ h m ° é 
40BSept.| 14 13 |-83 17 Sept. 


on 


8 
12.76] 0.2] 8.63 | 21.67] 0.3 


35 


1! 44.78 16.00] 0.4] 79.03 | 56.28] 0.5 
1, 44.62 | 12.539 2.2] S.5x | 21.529, 1.3 16.11} 1.4] 78.07 | 56.46] 1.5 
1.I 44.51 | 12.308 2.1] 8.38 | 21.368 2.3 16.23] 2.41 77-14 | 56.66] 2.5 
3.1 | 44-39 12.08 3.3 | 8.25 | 23.22] 3.3 16.351 3-4] 76.24] 56.869 3.5 





eX 44.27 [11.85] 4.1 | 8.12 | 21.07] 4.3/1 45.16) 16.49] 4.4 75.32 | 57-08] 4.5 

5-1 | 44.14 11.62] 5.1 | 7.98 | 20.92] 5.3 | 44.74 | 16.64] 5.4] 74-34] 57-311 5-5 

6.1 | 44-01 11.37] 6.1 | 7.83 | 20.76] 6.3 | 44.29 | 16.78] 6.4 | 73.29 | 57-54] 6.5 

7-4 43-88 | r1.11] 7.1 | 7.68 | 20.59] 7.3 | 43.83 | 16.92] 7.4] 72.18 | 57.779 7-5 

8.1 | 43-76 10.83] 8.1 | 7.53 | 20.39] 8.3 | 43.30| 17.05] 8.3 | 70.95 | 58.00] 8.5 

9-I 43.65 | 10.53] 9.3] 7.39 | 20.171 9.3 | 42.77] 17-16] 9.3 | 69.61 | 58.229 9.5 | 21.99 | §2.77 
0.1 | 43.56 | 10.22] 10.1] 7.25 | 19.93 | 10.3 | 42.24 | 17.24] 10.3 | 68.20 | 58.40] 10.5 | 21.90] 53.10 
1.1 | 43.48 9-90} 11.3] 7.13 | 19.68 | rx.3 | 41.71 | 17.29 | 11.3 | 66.76 | 58.57 | 11.5 | 21.80] 53.40 

@ 
2.1 | 43.42 9-59] 12.1] 7.02 | 19.42 | 12.3 | 41.20 | 17.31 | 12.3 | 65.34 | 58.70] 12.5 | 21.68 | 53.69 
3-1 , 43-38 | 9-309 13-1 | 6.93 | 19.18 } 13.3 | 40.72 | 17.32 | 13.3 | 63.99 | 58-801 13.5 | 27.55 | 53.95 
4.8 43-35] 9.03] 14.1] 6.85 | 18.95 1 14.3 | 40.28 | 17.33 [14.3 | 62.76] 58.909 14.4 | 21.43 | 54.19 
15-0 : 43.31 8.771 15.2 | 6.77 | 18.73 1 15.3 | 39.87 | 17-35 115-3 | 6x.61 | 59.03 J. 15.4 | 21.33 | 54-43 
16.0 43.25] 8.53] 16.1] 6.68 | 18.53 1 16.3 | 39.46 | 17.39 | 16.3 | 60.52 | 59.15 | 16.4 | 21.26 | 54.67 
[7-0 43-19] 8.29]17.1] 6.58 | 18.35 117.3 | 39.06 | 17.45 117.3 | 59-46] 59.29] 17.4 | 21.22 | 54.92 
8.0 43.11 | 8.051718.1] 6.47 | 18.17] 18.3 | 38.63 | 17.53 | 18.3 | 58.34] 59.46] 18.4 |] 21.16 | 55.19 
19.0 43.03 7-78] 19.1 | 6.35 | 17.97 19-3 | 38.16 17.62 | 19.3 | 57.12 | 59.64 | 19.4 | 21.09 | 55.49 
\ 
20.0 42.94] 7-49]20.1 | 6.23 | 17.75 20.3 37.65 | 17.69 | 20.3 | §5.76 | §9.81 § 20.4 | 21.01 | 55.80 
21.0 42.86] 7.17] 21.1: 6.10 | 17.51 | 21.3 37-10 | 17.74 | 21.3 | §4.30 | §9.98 | 21.4 | 20.90] 56.12 
22.0 42.80| 6.83 22.1 | 5-99 | 17-23 [ 22.3 | 36.53 | 17-77 | 22.3 | 52.72 | 60.13 | 22.4 | 20.76 | 56.45 
23.0' 42.75 | 6.49 23.1 | §-89 | 16.94 23-2 35.97. 17-77 | 23.3 | 51.11 | 60.25 | 23.4 | 20.59 | 56.76 
| 

24.0 42-73 6.15 24.1 | 5.80 | 16.63 24.2 35.40. 17.75 | 24.3 | 49.46 | 60.35 | 24.4 | 20.41 | 57.05 
25.0! 42.72| 5.82 25.11 5.73 16.33 125.2 34.86: 17.70] 25.3 | 47.83 | 60.42 ] 25.4 | 20.21 | 57.32 
26.0 | 42.73 | 5.50 26.1 | 5-67 | 16.04 26.2 | 34.35 17.65 } 26.3 | 46.27 | 60.47 | 26.4 | 20.01 | 57.58 
27.0| 42.74] 5.18 27.0 §.6r | 15.75 27.2 | 33.86 | 17.59 1 27.3 | 44.77 | 60.53 | 27.4 | 19.81 | 57.82 
28.0| 42.74 | 4.88128.1 5.56 | 15.47 28.2 | 33.39 | 17.54 | 28.3 | 43.33 | 60.57 | 28.4 | 19.63 | 58.04 
29.0| 42.75| 4.60]29.1 5.5r | 15.21 29.2 32.93 | 17.49 | 29.3 | 41.95 | 60.62 | 29.4 | 19.46 | 58.27 
30.01 42.75 | 4.32930-% 5.45 | 14.96 30.2 | 32.48 | 17.45 | 30.3 | 40.60 | 60.69 ff 30.4 | 19.29 | 58.50 


31.0] 42.74 | 4.05] 31.0 §.38 | 14.71 } 31.2 | 32.03 | 17.43 | 31-3 | 39-26 | 60.76 I 31.4 | 19.14 | 58.74 
10.76 -10.72 8.56 -8.50 24.61 -24.59 74.71 ~74.70 15.92 ~15.89 
122 45™ 558.22 | 145 13™ 390g’. 28 F188 5™ ~~ 0".43 fg 24™ = 31°.66 J 22° r5™ 9 43*.98 
84° 39’ «= 43’. 10 1-83° 16’ 47’’.50 [1-879 39’ 552’".55 F-89° 13’ 43"".28 1-86% 24’ = 3.3 
(Eph rs] 


908 OCTOBER, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


? Octantis. 
Mag. 5.4 


6 Octantis. 
Mag. 4.1 


X Octantis. 
Mag. 5.2 


O Octantis. 
Mag. 5.5 


Decli- 
nation 
South. 


Right 
Ascen- 
sion. 


Decli- |] Mean 
nation | Solar 
South. | Date. 


Mean| Right | Decli- 
Solar | Ascen- | nation 
Date.| sion. | South. 


Mean | Right 
Solar | Ascen- 
Date.| sion. 














° é 
R317 
14.71 
14.46 
14.21 


13.96 


13.68 


13.38 
13.06 
12.72] 8.2 


hm . hm 
18 5 }|-87 40] Oct. | 19 25 
8 ” 3 oe 
32.03 | 17-43] 1.3 | 99.26 | 60.76 
31.57 | 17-41} 2.3 | 97-90 | 60.84 
31.10 | 17.40] 3.3 | 96.50 | 60.93 
30.61 | 17.381 4.3 | 95.03 | 61.02 


93-48 
91.84 


go.12 
88.36 


Decli- 
nation 
South. 
h m e ’ 
-| 14 13 Oct. 9 13 


1.2 
2.2 
3-2 
4.2 


8 
5-38 
5-31 
5.24 
5-16 





2.0 | 42.73 
3-0 | 42.71 
3-9 | 42.69 


3-4 18.84 | 59.24 


4-4 18.67! 59.51 
61.10 
61.18 
61.22 
61.25 


4-9 | 42.68 
§.9 | 42.68 
6.9 | 42.69 
7-9 | 42.72 


5-4 | 18.50) 59.7 
6.4 18.30, 

7.4 | 18.06 | 60.34 
8.41 17.80 bod 


5-09 
5.0% 
4.95 
4.90 


30.09 
29.54 
28.98 
28.44 


17-35 
17.31 
17.23 
17.14 


5-3 
6.3 
7°3 
8.3 


| bo 
61-0 
61.49 
61 3 


86.63 
84.96 
83.42 
81.98 


4.87 
4.85 
4.84 
4.84 


8.9 | 42.77 
9-9 | 42.84 
10.9 | 42.92 
11.9 | 43.00 


61.23 
61.20 
61.14 
61.10 


9.0 
10.0 
11.0 
12.0 


12.39 
12.05 
11.74 
11.45 


27.92 
27-43 
26.97 
26.56 


9.2 
10.2 
11.2 
12.2 


17.01 
16.86 
16.71 
16.56 


9-3 
10.3 
11.3 
12.3 


9.4! 17.52 
10.4 17-24] 
11.4 | 16.97 
12.4 | 16.71 





11.18 
10.92 
10.67 
10.41 


, 13.0 
14.0 
15.0 
16.0 


16.42 
16.31 
16.22 
16.13 


4.85 
4.84 
4.82 
4.79 


12.9 | 43.07 
13.9 | 43-14 
14.9 | 43-19 
15.9 | 43-23 


13.2 | 26.18 
14.2 , 25.80 
1§.2 | 25.41 
16.2 | 24.98 


80.65 
79-35 
78.03 
76.66 


16.47 
16.26 
16.06 


15.85 


61.05 
61.03 
61.02 
61.02 


13.3 
14.2 
15.2 
16.2 


13-4 
14.4 
15-4 
16.4 





| os 19 61.06 
73.60 | 61.06 
71.92 | 61.05 
70.18 | 61.00 


16.9 | 43.26 
17-9 | 43-30 
18.9 | 43.35 
19.9 | 43.42 


17.0 
18.0 
19.0 
20.0 


4-76 
4.72 
4.69 
4.68 


10.14 
9.84 
9.52 
9.18 


17.2 
18.2 
19.2 
20.2 


16.05 
15.96 
T5.83 
15.68 


15.04 
15.40 
15.14 
14.84 


24.52 
24.04 
23-53 
23.01 


17.2 
18.2 
19.2 
20.2 


17.4 
18.4 
19.4 
20.3 


21.0 
22.0 
23.0 
24.0 


8.84 
8.48 
8.13 
7.81 


21.2 
22.2 
23.2 
24.2 


4.67 
4.69 
4.71 
4.74 


20.9 | 43.51 
21.9 | 43.62 
22.9 | 43-75 
23-9 | 43-87 


22.50 
22.02 
21.56 
21.14 


21.2 
22.2 
23.2 
24.2 


68.42 | 60.95 
66.68 | 60.86 
65.02 , 60.76 
63.42 | 60.65 


15.50 
15.30 
15.09 
14.88 


21.3 
22.3 
23.3 
24.3 


14.52 
14.20 
13-86 
13-54 











14.66 


14.45 
14.26 


14.07 


13.89 


4.78 
4.82 
4.86 


4.90 


24.9 | 44.00 
25-9 | 44-13 
26.9 | 44.25 
27-9 | 44-37 


25.0 
25-9 
26.9 
27-9 


7-49 
7:19 
6.90 
6.63 


25.2 
26.2 
27.2 
28.2 


20.75 | 
20.37 
20.01 


19.66 


t 


25.2 
26.2 
27.2 
28.2 


61.91 , 60.53 
60.49 60.41 
59-11 | 60.31 
57-77 | 60.20 


25.3 
26.3 
27.3 
28.3 


13.22 
12.92 
12.63 
12.36 





28.9 | 44.48 28.9 | 4.93 | 6.361 29.2 | 19.32 29.2 56.45 | 60.11 29.3 | 12.09 


29.9 | 44.59 
30.9 | 44.69 
31.9 | 44-79 


10.76 
ra® 45™ 
~84° 39’ 


~10.71 
55°.22 
43’’.10 


29-9 
39-9 
31-9 


4-95 
4.98 
4-99 


8.55 


146 


-83° 


13™ 
16’ 


6.09 
5-81 


5.52 


-8.50 
9°.28 


47 fe 50 


18.96 
18.58 
18.18 | 


30.1 
31.1 
32.1 


24.61 
182 5™ 
-87° 39’ 
(Eph 1s] 





13.72 
13-55 
13-37 


—24.59 
0°.43 
52/7.55 


30.2 
31.2 
32.2 


55-10 
53:71 
52.26 


74.76 
19" 24™ 
—89° 13’ 





60.03 


59-95 
59.86 


—74-76 
32°.66 
43°'.28 


30.3 | 11.82 
31-31 13.55 
32-3 | 11.27 


15-93 
22" 15™ 
-86° 24’ 


“15.00 
43°.0 
3°".31 





t Octantis. 
Mag. 5.4 
ean | Right | Decli- 
war | Ascen- nation 
ate.| sion. | Sowsth. 





—— 


e ’ 


4 39 


on 


8 
44.79 | 55-08 
44.90 | 54.80 
45.02 | 54.52 
45-17 | 54.23 


hm 
ov.| 12 45 
9-9 
1.9 
2.9 
3-9 


4-9 
5-9 
6.9 
7-9 


45-33 | 53-95 
45-51 | 53-08 
45-71 | 53-44 
45.90 | 53-22 


8.9 
9-9 
0.9 
Lg 


46.10 
46.29 
46.46 
46.61 


53-93 
52.86 
52.70 
52-53 


46.75 | 52.35 
46.90 | 52.15 
47-05 | 51-92 
47-22 | 51.68 
47-41 | 51.45 
47-62 | 51.22 
47-4 | 51.01 
48.07 | 50.81 


| 


2.9 
3.9 
[4.9 
15-9 | 


48.30 
48.53 
48.76 
48.97 | 


49.18 | 50.10 
49.39 | 49.98 
49-58 | 49-86 
49-78 | 49-73 


50.64 
59-49 


50-35 
50.22 








49-98 | 49.59 
50.19 | 49-44 
50.41 | 49-29 
50.65 | 49.14 





10.75 
12° 45" 


“84° 39’ 


—-10.71 
55°-22 
43°'.10 


NOVEMBER, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


Oo Octantis. 
Mag. 4.1 


Mean 
Solar 
Date. 





Nov. 


0.9 
1.9 
2.9 
3-9 


4-9 
5-9 
6.9 
7-9 


8.9 
9-9 
10.9 
II.9 


12.9 
13.9 
14.9 
15-9 


16.9 
17-9 
18.9 
19.9 


20.9 
21.9 
22.9 


23-9 


24.9 
25.9 
26.9 
27.9 


28.9 
29.9 
39-9 
32-9 





Ascen- 


Right | Decli- 


nation 


sion. | Souwth. 





hm 
14 13 


4-99 
5.02 
5:95 
5.10 


5.16 
5-23 
5:33 
5-43 


5°53 
5-62 
5.71 
5:79 


5.86 
5-92 
5-98 
6.06 


6.15 
6.26 
6.38 
6.51 


6.64 
6.78 
6.92 
7°95 


7.18 
7-31 
7-42 
7°54 


7.65 
7-77 
7-91 
8.05 


8.55 


145 


83° 


13™ 
16’ 


83 16 
65.52 
65.22 
64.90 
64.56 


64.23 
63.90 
63.59 
63.29 


63.02 
62.77 


62.55 
62.32 


62.08 
61.82 


61.54 
61.25 


60.94 
60.63 
60. 33 
60.04 


59:77 
59-52 
59-29 
59-97 


58.86 
58.65 
58.45 
58.24 


58.02 
57-78 
57-54 
57-29 


—8.49 
9°.28 


47''.50 


X Octantis. 
Mag. 5.2 


Mean | Right | Decli- 
Solar | Ascen- | nation 
Date.| sion. | South. 








h m e , 


Nov.} 18 5 


” 


s 
18.18 
17°77 
17-35 
16.93 


1.1 
2.1 
3.1 
4.1 


13-37 
13.18 
12.97 
12.73 


16.54 
16.18 
15.86 


15-59 


5.1 
6.1 
7.1 
8.1 


12.47 
12.18 
11.89 
11.60 


15.36 
15.13 
14.92 
14.69 


11.32 
11.06 
10.82 
10.60 


9.1 
10.1 
II.I 
12.1 


14.44 
14.15 
13.83 
13.51 


13.1 
14.1 
15.1 
16.1 


10.39 
10.16 
9.92 
9.66 


17.1 
18.1 
19.1 
20.1 


13.20 
12.90 
12.64 
12.41 


9-37 
9-05 
8.72 
8.39 


21.1 
22.1 
23.1 
24.1 


12.23 
12.07 


11.93 
11.80 


8.05 
7.72 
7.41 
7X1 


6.82 


6.55 
6.28 


6.01 


11.67 
II.55 
11.42 
11.26 


25.1 
26.1 
27.1 
28.1 


II.10 
10.92 


10.75 
10.60 


29.1 
30.1 
31.1 
32.1 


5-73 
5:43 
5.11 
4-77 


—24.57 

182 5™@ 98.43 

—87° 39’ 5§2°'.55 
[Eph 1s] 


24.59 





-87 40] Nov. 


O Octantis. 
Mag. 5.5 


Mean]! Right | Decli- 
Solar | Ascen-! nation 
Date.] sion. | South. 








-89 13 


59.86 


59-77 
59-66 


59-52 


hm 
19 25 
s 
52.26 
59-73 
49.13 
47.52 


1.2 
2.2 
3-2 
4.2 


§.2 
6.2 
7.2 
8.2 


45-92 
44.38 
42.98 
41.70 


59-35 
59.16 
58.94 
58.72 


58.50 
58.31 
58.12 
57:97 


40.53 
39-44 
38.41 
37-34 


9.2 
10.2 
11.2 
12.2 


36.18 


34-93 
33.60 


32.21 


57-82 
57.68 


57-51 
57-32 


13.2 
14.2 
15.2 
16.2 


17.2 
18.2 
19.1 
20.1 


39-79 
29-39 
28.08 
26.86 


§7-11 
56.87 
56.62 


56.35 


21.1 
22.1 
23.1 
24.1 


56.08 
55.80 
55-54 
55.28 


25.72 
24.69 
23-74 
22.85 


25.1 
26.1 
27.1 
28.1 


21.97 
21.1 


20.23 
19.30 


55-03 
54.80 
54.58 
54-35 


18.32 
17.28 
16.21 
15.16 


29.1 
30.1 
gi. 
32.1 


54.12 
53-88 
53-61 
53°33 


-74.66 
31°.66 
43''.28 


74.67 
19? 24™ 


—89° 13' 





509 


v Octantis. 
Mag. 5.7 


Mean| Right | Decli- 








Solar | Ascen- | nation 
Date.| sion. | South. 
h m ° , 
Nov.| 22 16 |-86 24 
8 Lad 
1.3] 11.27] 4.53 
2.3 | 10.96] 4.67 
3-3 |-10.63 | 4.81 
4-3 | 10.28 | 4.93 
5:3} 9-91 | §-03 
6.3] 9.54] 5.10 
7.3| 9-18] 5.14 
8.3| 8.83] 5.16 
9-3] 8.50] 5.16 
10.3] 8.19] 5.17 
11.3 | 7-91 | §.18 
12.3| 7.64] 5.22 
13.3] 7-36] 5.28 
14-3] 7-97 | 5-34 
15.3| 6.74] 5-42 
16.3] 6.39] 5.48 
17.3| 6.03} 5.52 
18.3) 5.65| 5.54 
19.3| 5-26] 5.53 
20.3| 4.88] 5.52 
21.3] 4-51) 5-47 
22.3, 4.16] 5.42 
23.3 | 3-82] 5.36 
24.3] 3-50| 5.29 
25-3} 3-19) 5-24 
26.2| 2.90] 5.19 
27.2| 2.61] 5.15 
28.2] 2.31] 5.12 
29.2 | 2.00] 5.09 
30.2} 1.66] 5.07 
31.2| 1.31/ 5.02 
32.2] 0.94] 4.96 
1$-93 15-90 
22% r5™ = 43°.98 
86° 24’ = 3’.3 








510 DECEMBER, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


1 Octantis. 6 Octantis. XY Octantis. O Octantis. v Octantis. 
Mag. 5.4 Mag. 4.1 Mag. 5.2 Mag. 5.5 
Decli- [Mean | Right Mean 
Ascen- Solar 
South. | Dete.| sion. Date. 









hm 
| 14 13 
8 





0.8 | 50.41 | 49.29] 0.9] 7-91] 57-54] 1.1] 10.75 | 65.159 x.1] 16.22 1.2 
1.8 | 50.65] 49.14] 1.9] 8.05] 57.29] 2.1] 10.60] 64.779 2.1 | 15.16 2.2 | 60.94] 64.9 
2.8| 50.91 | 49.00] 2.9] 8.25] 57.04] 3.1] 10.48 | 64.41 3.1 | 14.18 3-2 | 60.56 | 64.8) 


3.8 | 51.18 | 48.89] 3.9|/ 8.39] 56.819 4.1 | 10.40 | 64.03] 4.1 | 13.30 4.2 | 60.19 73 


4.8 | 51.46] 48.80] 4.9] 8.58] 56.59] 5.0] 10.37 | 63.66] 5.1] 12.56 5.2 | 59-83 | 63-9 
5-8 | 51.73 | 48.75] 5-9| 8.77] 56.41 § 6.0] 10.39) 63.29] 6.1 | 12.97 6.2] 59.50] 64-49 
6.8 | 51.99 | 48.72] 6.9| 8.96] 56.26] 7.0] 10.44 | 62.95] 7.1] 11.50 7-2 | §9-20! 64.35 
7-8 | §2.23 | 48.71] 7-9| 9.14] 56.13] 8.0] 10.50| 62.63] 8.1] 11.10 8.2 58.92 | 

8.8 | 52.47 | 48.69] 8.9] 9.31 | 56.00] 9.0] 10.55 | 62.34] 9.1 | 10.71% 9-2 58.66 , 63.93 
9-8 | 52.69 | 48.669 9.9] 9.46| 55.88] 10.0] 10.58 | 62.06] 10.1 | 10.27 10.2 | 58.41 | 63 & 





§5-74], 11.0) 10.57 | 61.780 1.1 | 9-74 
55-59] 12.0] 10.54 | 61.49] 12.1 | 9.33 


10.8 | §2.90 | 48.62] 10.9] 9.61 11.2] 58.14 | 63.69 
11.8 | 53-12 | 48.569 11.9] 9.75 12.2 785. 89 
| 
13-2 | 57.55: 63.48 
14.2 | 57-22 ae 
15.2 | 56.88 63.21 
16.2 | 56.53 | 63.04 


55-42) 13-0| r0.5r | 61.189 13.1 | 8.45 
55.221 14.0| 10.46 | 60.859 14.1 | 7.73 
55-03] 15.0] 10.44| 60.49] 15.1 | 7.04 
54.85 | 16.0] 10.45 | 60.11 J 16.4 | 6.41 


12.8 | 53-35 | 48.49] 12.9] 9.91 
13.8 | 53.59 | 48.42 | 13.9 | 10.07 
14.8 | 53.85 | 48.35 | 14.9 | 10.25 
15.8 | 54-13 | 48.29] 15.9 | 10.45 


17.2 | 56.19 62.85 
18.2 55-86 | 62 9§ 
19.2 | 55-55 | 62.43 
20.2 | 55.26 62-% 


54.67] 17.0] 10.50/ 59.729 17.1 | 5.87 
54.52] 18.0} r0.58 | 59.349 18.1 | 5.44 
54-39 | 19.0| 10.70} §8.97 9} 19.1 | §.12 
54.28 | 20.0 | 10.84 | 58.62] 20.1 | 4.89 


16.8 | 54.41 | 48.25 | 16.9 | 10.65 
17.8 | 54.70 | 48.23]. 17.9 | 10.86 
18.8 | 54.99 | 48.24 | 18.9 | 11.07 
19.8 | 55.27 | 48.26] 19.9 | 11.28 





21.2 | 55.00 61.9; 
22.2 | 54.75 | an 
23.2 | 54.51 | 61-5 
24.2 | 54.28 | 61 3! 


54-19] 21.0] 14.00] 58.29] 21.1 | 4.73 
54.11] 22.0| 11.16 | 57.96] 22.1! 4.62 
54.04 § 23.0] 11.32 | §7.659 23.1] 4.53 
53-97 | 23-9 | 11-48 | 57-369 24.1] 4.45 


20.8 | 55.53 | 48.30] 20.8 | 11.48 
21.8 | 55.79 | 48.35 | 21.8} 11.68 
22.8 | 56.04 | 48.40 | 22.8 | 11.88 


23.8 | 56.28 | 48.45 | 23.8 | 12.07 


25.21 $4.04 61.14 
26.2 | 53.80 60 3¢ 
27.2 | 53.55 607 
28.2 | 53.28 60.50 

| 


53-90] 24.9 | 13.62] 57.079 25.11 4.33 
§3-83 1 25.9] 11.75 | 56.78} 26.0] 4.16 
53-74] 26.9 | 11.87 | 56.489 27.0] 3.95 
53-64 | 27.9 | 13.98 | 56.16 28.0] 3.69 


24.8 | 56.51 | 48.48 | 24.8 | 12.25 
25.8 | 56.74] 48.519 25.8 | 12.42 
26.8] 56.98 | 48.54 | 26.8 | 12.60 
27.8) 57-22 | 48.55 | 27.8 | 12.79 


29.2 | 52.99 60 #5 
30.2 | 52.70 6019 
31.2 | §2.41 | 5983 
32.1 | §2.13 1) 594 


53-53 | 28.9 | 12.11 | 55.81] 20.0] 3.44 
53-43 1 29-9 | 12.26] 55.459 30.0] 3.23 
53-33 1 39-9 | 12.45 | 55.07] 31.0] 3.12 
53-26] 31.9 | 12.68 | 54.70] 32.0] 3.15 


28.8 | 57.49 | 48.57 | 28.8 | 12.99 
29.8 | 57-77 | 48.60] 29.8 | 13.20 
30.8 | 58.06 | 48.64} 30.8 | 13.42 
31.8 | 58.35 | 48.72 | 31.8] 13.66 








10.75 —10.70 8.55  -8.49 24.56 24.54 74-45 —74-44 15.93 9-15.00 

12% 45™ = 5#.22 145 137 g*.28 F188 s™ 9 of.43 fF ro" 24™ 31°.66 J 22% 15™ 43° 

“84° 39’ 43'".10 | -83° 16" 47'".50 | -87° 39’ 52’".55 [89° 13’ 43.28 [86° 24’ 3°"! 
[Eph rs} 


EAN ERRORS OF NEWCOMB'S PLACES FOR 1 
EPHEMERIS AND NAUTICAL ALMANAC. 


mmm me ef rf ee 


_— 


19 


22 Androm. 
y Pegasi 

6 Androm. 
z Ceti 

€ Tucane 
44 Piscium 
f Hydri 

a Phenicis 
12 Ceti 

I 3 Ceti 

Cassio 

x Androm. 
e Androm. 
6 Androm. 
a Cassiop. 
# Pheenicis 


y Pheenicis 


38 Cassiop. 
7 Piscium 
a Urs. Min. 
40 Cassiop. 
v Androm. 
x Piscium 
vw Persei 

a Eridani 
a Cassiop. 

¥y Pisciumn 
@ Persei 

t Ceti 

o Piscitum 


4 Octantis(G.)| 1 


42 
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.018 


OI 
O14 


.o18 


013 


O17 
O14 





(Eph rs] 


Name. 


é Sculpt. 

4 Ceti 

« Trianguli 
e Cassiop. 
§ Piscium 


o Ceti 

K Fornacis 
6 Hydri 

t Cassiop. 
&? Ceti 


6 Ceti 


36 H. Cassiop. 


y Ceti 

sé Hydri 

y Arietis 
& Ceti 

e Hydri 

6 Persei 

y Ceti seq. 
x Ceti 


hb Ceti 

” Persei 
41 Arietis 
8 Fornacis 
6 Arietis 
zt? Eridani 
t Persei 

n Eridani 
e Arietis 

6 Eridani 
47 H. Cephei 
a Ceti 

tr? Eridani 
y Persei 

p Persei 

ft Horologii 
6 Hydri 

f Persei 

6 Arietis 
12 Eridani 
48 H. Cephei 

Arietis 


g 
8 Horologii(G. 
38 Horologi(G) 


~~? oF 


3 








+79 


+39 
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“Mean Error 
1920. 

a r 
8 ot 
.037 | .46 
.020 | .24 
.022 | .22 
.O17 | .17 
o18 | .23 
.013 | .20 
.o80 | .8r 
.025 | .32 
-049 | -34 
.016 | .17 
.o16 | .16 
.O10 | .14 
.or8 | .2a1 
.025 | .24 
.025 | .27 
.018 | .23 
.076 | .83 
.024 | .3I 
.021 | .25 
-049 | -42 
018 | .23 
-049 | -47 
.025 | .25 
O14 | .19 
.028 | .37 
.021 | .22 
.020 | .26 
.056 | .70 
.020 | .26 
.O14 | .20 
.021 | «19 
.016 | .20 
.025 | .25 
.020 | .2I 
.OLO | .25 
.020 | .22 
.050 | .47 
.018 | .24 
.022 | .32 
.020 | .19 
.O16 | .21 
.016 | .23 
.056 | .42 
.035 | .32 
.O10 | .13 
.029 | .32 
.029 | .20 
O19 | .24 
.060 | .49 
.046 | .47 
.016 | .20 
O14 | .17 
.022 | .30 
.032 | .32 
.018 | .29 
\022 | .3r 
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| Mean Error Mean Enn 











19270. 1920. 
Cat. Cat. 
No. Name. No. Name. 
a a t 
——|—_- — 
| ” s ; 
209 | vt Arietis , 027 | .32 | 319 | 4 Aurige O21 
210| e Eridani 056 | .49 | 320] e Leporis O21 | 


.016 


a12| t Hydri 322 | £ Eridani 


air | @ Persei ,013 “14 327 | “ Aurige 028 | 
213 | o Tauri O14 | .21 | 328 | « Leporis -032 

214 | 2 H. Camel. .028 | .37 | 326 | 19 H.Camel. 025 : 
ais | €& Tauri .023 | .22 | 330] £ Orionis -009 ! 


016 | .22 | 329 | @ Aurige 
014 | .17 | 332 | A Aurige 
031 | .40 | 333 | + Orionis 


219 | / Tauri 
221 | e Eridani 
222 | r® Eridani 


230 | 96 Persei 016 | .16 f 335 | o Columbe .068 
235 | 6 Eridani .020 | .24] 342 | y Orionis .O17 
234 | v Persei .024 | .25 | 343 | 8 Tauri -O10 
237 | 5 H. Camel. .025 | .29 | 344 | 17 Camelop. 029 | 
238 | » Tauri 014 | .17 | 347 | & Leporis .025 
239 | 1r° Eridani .023 | .30] 348 Aurige 023 
243 | g Eridani 073 | -63 | 350 Orionis .O12 
246 | »y Hydri 031 | .29 7 349 Gr. 966 -023 
244 | §& Persei 019 | .22 | 354 @ Leporis o18 | 


245 | 9 H. Camel. 
248 | €& Persei 


-031 | .33 | 355 | ! Orionis 
.o19 | .22 | 359 | 7 Orionis 


Shah hhh Ghbhw hhh whbhk 





aso! €& Persei .o19 | .22 ff 361 | € Orionis O13 
251 | » Eridani 017 | .19 | 362 | © Tauri O19 | 
252 | A Tauri .018 | .22 | 356 Gr. 944 .030 | 
asq| 6 Reticuli .044 | .36] 366 | § Orionis 016 # 
255 | » Tauri .o18 | .22 | 368 | @ Columba 024 ; -al 
256 | A Tauri .020 | .23 | 369 | o Aurige o28 
260 | c Persei 020 | .22 } 372 | & Leporis 023 3 
263 | p Tauri .030 | .37 | 373 | « Orionis O13 * 
265 | 9! Eridani 016 | .23 | 375 | & Doradus veeeles. 
264 Gr. 750 .o17 | .24 | 381 | 31 Mensa (G.) .042 
268 | yw Tauri 027 | .47 | 374| v Aurige .O21 
270 | @& Horologii 073 | .69 | 378 | 46 Leporis .036 
271 | @ Reticuli 061] .54 | 382] @ Orionis 008 i. 
274 | y Tauri .013 | .21 | 385 | 7 Leporis .022 | 
277 | 6 Tauri 017 | .23 | 383 | & Aurige 


.046 | .42 | 387 | A Aurige 
058 | .52 f 388 | 6 Aurige 
013 | .20f 393 | 1 Gemin. 
031 | .34 | 395 | 1 Puppis(G.) 


279 | v5 Eridani 
284 | & Mense 
281 | e& Tauri 
285 | m Persei 











288 | a Tauri . I 6 | » Orionis 016 

291 | @ Doradus “Osa o 302 22 H.Camel. 023 : x 
289 | v Eridani 018 | .24 J 405 | 7 Gemin. 014 | 
292 | 53 Eridani .023 | .28] 406| 2 Lyncis 023 | 
296 | r Tauri 01g | .23 7 411 | §& Can. Maj. .055 | 
297 | @ Celi 050 | .46] 412 | “& Gemin. O13 | a 
204 Gr. 848 024 | 308 413 | #' Auriga 025 | 8] 
298 | 4 Camelop. .027 | .25 | 414 | § Can. Maj. O19 | -24 
299 | “ Eridani 016 | .21 | 415 | 8 Monoc. 022 = 
303 | x Orionis 021 | .22] 416| @ Argis weeedas 
302 | 9 Camelop. 021 | .19 | 418 | 10 Monoc. O17 | -31 
304 | 2 Tauri .023 | .3r | 419 | » Gemin. .027 | 31 
307 | 25 Orionis .016 | .22 | 423] 8 Lyncis .022 | 23 
309 | 2 Aurige 014 | .17 | 425 | &? Can. Maj. 034 | -33 
313 | e Aurige 021 | .19 | 424 | 23 H.Camel. .024 | 
312 | $8 Camelop. .023 | .19 | 427 | » Gemin. 013 | .I9 
314 | §& Aurige .o17 | .22 | 426 | sx Aurige 02s | .31 
316 | 2 Tauri 019 | .26] 429 | ‘os WF 
272! 11 Orionis .020 | .35 | 430! S Monoc. x6 | .23 
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0. Name. 
__! 
r e Gemin. 
‘33 §& Gemin. 
2 wt Aurige 
4 a Can. Maj. 
3s 18 Monoc. 
(6' 43 Camelop. 
13 Mensa 
11 | a Pictoris 
jo; 8 Gemin. 

r Argis 
4 | 15 Lynucis 
16 Can. Maj. 
5 | é Can. Maj. 
3460s &s«Gemin. 
35 | o? Can. Maj. 
56, y Can. Maj. 
49 | 5x H. Cephei 
$0 | Can. Maj. 
5: | 63 Aurige 
54 5x Gemin. 
55 | y»? Volantis 
5g | A Gemin. 
70 | «® Argis 
67 | 25 H. Camel. 
Bo | 7 Octant. (G.) 
7x | & Gemin. 
74, & Volantis 
76 | # Gemin. — 
77 | 7 Can. Maj. 
78 Gr. 1308 
79 | A Can. Min. 
Br | @ Angie, 
831 6 
Ba | a? Gemin 
88 ' 25 Monoc. 
92 | @ Can. Min. 
93 | 24 Lyncis 
95 | « Gemin. 
96; £ Gemin. 
99 | 4 Puppis 
o2| & Argfis 
os | & Gemin. 
06 | 26 Lyncis 
°o7 Gr. 1374 
14' x Argtis 
15 | aw Cancri 
17 | z Gemin. 
201! 27 Lyncis 
23, pArgis 
22! 3 H. Ur. Maj. 
25 | y Argfs 
26! § Cancri 
27 Br. 1147 
‘28 | 20 Puppis 
29 | 8 Cancri 
33 | 3 Lyncis 
;18 Gr. 1119 
(34) d? Cancri 
135° @ Argis 


22281°—rare 








Name. 


30 Monoc. 
6 Chamel. 
o Urs. Maj. 
Gr. 1450 
4 Cancri 
Gr. 1446 
6 Hydre 
6 Hydre 
y Cancri 
6 Cancri 
a Pyxidis 
t cri 
6 Argiis 
e Hydre 
o Cancri 


& Hydre ~ 


6 Hydre 


f Argis 
83 Cancri 

t Argtis 
40 Lyncis 

6 Pyxidis 
a Hydre 

hk Urs. Maj. 


1 H. Draco. 


d Urs. Maj. 
6 Urs. Maj. 
® Argtis 
— Leonis 


10 Leo. Min. 


€ Chame!l. 
o Leonis 


6 Antliz 


6 Sextantis 


# Leonis 
Gr. 1586 


19 Leo. Min. 


@ Argtis 

x Leonis 
7” Leonis 
a Leonis 
A Hydre 
q Velorum 
32 Urs. Maj. 


& Leonis 
A Urs. Maj. 


y Leonis pr. 


“u Urs. Maj. 


‘EPHEMERIS AND NAUTICAL ALMANAC. 








Io 


-020 


O14 


.057 
O14 
-049 
O13 
.030 
O14 
.026 
.022 
-045 
.O12 
.022 
.O15 
O19 
.088 
.024 


.018 
.O17 
.O19 
.016 
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eres | $< | ene, | ES | 





































































fe Hydrez 


a Antlie 
36 Urs. Maj. 


p Leonis 
33 Sextantis 
















708 

710 | 8 Crateris 
712 | & Leonis 
713 | 9 Leonis 
718 | » Urs. Maj. 
719 | & Crateris 
720 | 6 Leonis 
721 | #« Centauri 
723 | «t Leonis 
727 | t Leonis 
730 | A Draconis 
731 | §& Hydre 
733 | A Centauri 
734 | v Leonis 
735 | « Chamal. 
737 Draconis 
738 Crateris 
740 | xX Urs. Maj. 
744 | 8 Leonis 
745 | A Virginis 
747 Gr. 1830 
748 | y» Urs. Maj. 
753 | # Virginis 
758 | o Virginis 
760 | 6 Centauri 
762 | @ Corvi 
763 | 4 H. Draco. 
765 | 6 Crucis 
766 | & Urs. Maj. 
767 | » Corvi 


30 H. Ur. Maj. 
30 H. Camel. 
31 Leo. Min. 


9 H. Draco. 


41 Leo. Min. 


2 Can. Ven. 






hm 
10 18 f Chamel. 
21 Br. 1672 
22 » Virginis 
23 a' Crucis 
23 20 Come 
10 26 6 corvi 
28 y cis 
29 8 Can. Ven. 
37 « Draconis 
39 B Corvi 
24 Coma seq. 
a Musce 
x Virginis 
y Centauri 
y Virginis 
p Virginis 
76 Urs. Maj. 
f Crucis 
2 Octantis 
31 Come 
32 H. Camel. 
# Centauri 
e Urs. Maj. 
6 Virginis 
a Can. Ven. 
6 Musce 
é Virginis 
6 Virginis 
5 43 Come 
8 20 Can.Ven. 
II 10 y Hydre 
10 s Centauri 
14 ¢' Urs. Maj. 
15 @ Virginis 
17 Gr. 2001 
II 17 70 Virginis 
20 ‘ Oetants 
24 nis 
27 17 H.Can. Ven. 
29 e Centauri 
Il 32 m Virginis 
33 zt Bodti 
34 
38 
41 
II 42 
45 
47 
48 
50 
Il 57 
12 I 
4 
6 
8 


I2 


12 
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EAN ERRORS OF NEWCOMB’S PLACES FOR 1920 OF STARS OF THE AMERICAN 
EPHEMERIS AND NAUTICAL ALMANAC. 



































Mean Error : Mean Error 
1920. 1920. 
| Name, | RA | Desk Name | RA | Det | 
| a a re] 
hm "| 8 h m ° ls ” 

l92| & Octantis 14 14 | —83 | .035 é Cor. Bor. 15 54] +27 | .023 | .24 
i98| A Virginis 15 | —13 | .o17 6 Scorpii 15 56 | —22 | .020 | .26 
yor| 2 Libre 19 | —11 | .02 6 Draconis 16 0 | +59 | .or8 | .17 
04' 8 Bodtis 22 | +52 | .o1 B Scorpii I | —20 | .o1g | .17 
105| / Bodtis 23 | +20 | .o21 « Herculis 4| +17 | .028 | .33 
07]  Virginis 14 24 | — 2 | .018 Gr. 2320 16 6 | +68 | .032 | .35 
yr} § Urs. Min. 28 | +76] .o19 ¢ Herculis 6 | +45 | .o25 | .22 
»10| p Bodtis 28 | +31 | .016 6! Apodis 8 | —78 | .053 | .49 
»12' » Bodtis 29 | +39 | .o17 6 Ophiuchi 10 | — 3 | .or2 | .17 
114} 9 Centauri 30 | —42 | .045 6 Cor. Bor. seq. 12 | +34] .037 | .42 
115| 6 Bodtis 14 31 | +30] .025 19 Urs. Min. | 16 13 | +76 | .029 | .23 
917 | @ Centauri 34 | —Or].... y? Norma 14 | —50] .049 | .38 
319 | 33 Bodtis 36 | +45 | .034 @ Ophiuchi 14] — 4| .014 | .22 
321, @ Apodis 38 | —79 | .044 Scorpii 16 | —25 | .org | .28 
926| 4“ Virginis 39 | — § | .o14 z Herculis 17 | +47 | .022 | .20 
930| & Bodtis 14 41 | +27 | .016 y Herculis 16 18 | +19 | .o16 | .2r 
932 109 Virginis 42} + 2 | .o18 7” Urs. Min. 20 | +76} .o22 | .22 
934| 8 Libre 46 | —16 | .018 y Apodis 21 | —79 | .033 | -38 
936 @ Libre 46 | —16! .o1ro @ Herculis | 22 | +14 | .030 | .37 
at Gr. 2164 49 | +60 | .033 » Draconis 23 | +62 | .018 | .17 
| $8 Urs. Min. | 14 51 | +74 | .016 @ Scorpii 16 24 | —26] .or3 | .a1 
or &? Libre 52 | —11 | .o18 8 Herculis 27 | +22 | .o18 | .2z 
946 Piazzi 221 52 | +15 | .025 A Ophiuchi 27 | + 21] .o17 | .22 
948 £8 Lupi 53 | —43 | -054 A Draconis 28 | +69 | .022 | .19 
950| 6 Libre 57 | — 8 | .026 tr Scorpii 3r | —28 | .o21 | .25 
952: £ Bodtis 14 59 | +41 | .020 6 Herculis 16 32 | +43 | .or7 | .18 
9331 ¥ Scorpii 14 59 | —25 | .024 € Ophiuchi |. 33 | —10] .or4 | .20 
9s | % Bodtis 15 «| +27 | .018 24 Scorpii 37 | —18 | .022 | .30 
962, Gr. 2283 3 | +88 | .023 € Herculis 38 | +32 | .016 | .17 
957| ¢ Bodtis 4] +25 | .030 7 Herculis 40 | +39 | -or5 | -17 
9so! © Lupi 15 7] —5§2 | .059 a Tri. Aust. | 16 40 | —69 | .036 | .29 
goo! 2 Libre 8 | —19 | .o21 Gr. 2377 44 | +57 | .038 | -45 
965 3 Serpentis 11 | + § | .029 & Scorpit 45 | —34]| 040 | -33 
3| ¥ Tri. Aust 11 | —68 | .044 49 Herculis 48 | +15 | .024 | .29 
966; § Bodtis 12 | +34 | -018 e! Are 53 | —53 | -056 | -50 
967, § Libre 15 13 | — 9 | .033 «K Ophiuchi 16 54| + 9 | .o14 | .17 
976| y Urs. Min. ar | +72 | .018 é Urs. Min. 54 | +82 | .or8 | .16 
975; #4 Bodtis pr. 21 | +38 | .o19 30 Ophiuchi 57 | — 4] -035 | -39 
977| wt! Serpentis 22 | +16 | .026 € Herculis 57 | +31 | .016 | .22 
979; # Draconis 23 | +59 | .025 d Herculis 16 59 | +34 | .026 | .30 
978| 32 Libre 15 24 | —16 | .o18 7 Ophiuchi | 17 6 | —16 | .o16 | .17 
g80, f£ Cor. Bor. 25 | +29 | .025 ( Scorpii 6 | —43 | -044 | .34 
973| p Octantis 25 | —84 | .037 Draconis 9 | +66 | .020 | .19 
981| »' Bodtis 28 | +41 | .023 @ Herculis 1r | +14] .o10 | .14 
984| y Lupi(mean) 30 | —41 | .043 6 Herculis 12 | +25 | .o20 | .24 
986| y Libre 15 3% | —15 | .oar wz Herculis 17 12 | +37 | .o18 | .22 
987| @ Cor. Bor. 31 | +27 | .o1o 59 Apodis (G.) 16 | —81 | .073 | .74 
993! § Cor.Bor.seq. 36 | +37 | .027 6 Ophiuchi 17 | —25 | .o1g| .21 
997| @ Serpentis 40 | + 7 | .o1r0 w Herculis 18 | +33 | .027 | .30 
998, £ Serpentis 42 | +16 | .o18 6 Aree 19 | —55 | -069 | -49 
999| «K Serpentis | 15 45 | +18 | .o24 b Ophiuchi 17 21 | —24 | .018 | .29 
tooo | fe Serpentis 45 | — 3] .o19 6 Ophiuchi 23 | + 4] -017 | .22 
loo2| 12 H. . 45 | +63 | .028 6 Are 24 | —61]....]... 
1003] @ Serpentis 47 | + 5] .o14 a Are 26 | —5so | .056 | .46 
1006] © Urs. Min. 47 | +78 | .016 A Herculis 28 | +26 | .031 | .37 
1004; A Tri. Aust. | 15 48 | —63 | .059 A Scorpii 17 28 | —37 |] .058 | .47 
1oo5| A Libree 49 | —20 | .026 f Draconis 29 | +52 | .o1g | .15 
1009| y Serpentis 53 | +16 | .016 a Ophiuchi 3r | +13 | .o10 | .14 
toro! a Scorpii 15 54! —26 ! .023 § Serpentis | 17 33 | —15 | .024 | .24 
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Mean Error | 
Cat R.A. | Decl. 7920 Cat. R.A 
No. Name. 1920. 1920. No. Name. 1970 

a | é ; 

—— - a | 
hm ls ” | | hom 
1131 | t Herculis | 17 37 | +46 | .018 | .17 |. 1240, 6 Draconis = 19 13 
1132 | @ Draconis 37 | +69 | .o21 | .21 | 1239 | d Sagittarii | 13 
1129 | 4% Pavonis 38 | —65 | .067 | .s8f 1241 | 6 Lyre | 14 
1134 | # Ophiuchi 40 | + 5 | .o13 | .17 | 1242 | w» Aquile | 14 
1135 | 2! Scorpii 42 | —40 | .066 | .54 | 1243 | « Cygni 15 
1137 | # Herculis | 17 43 | +28] .o1g | .19 [| 1248 | t Draconis 19 17 
1140 | # Draconis 43 | +72 | .o21 | .20] 1251 | 6 Aquile 21 
1138 | » Ophiuchi 441+ 3] .017 | .21 | 1259 | A Cygni 27 
1146 | § Draconis 52 | +57 | -o21 | .21 | 1760 | # Cygni 28 
1145 | 89 Herculis 52 | +26 | .o25 | .33 | 1264! w Aquile 30 
1150 | 35 Draconis | 17 53 | +77 | .022 | .23 ] 1265 | A Sagittarii © 19 32 
1147 | 9 Herculis 54 | +37 | -or7 | .21 | 1224 | © Octantis 32 
1148 | ¥» Ophiuchi §5 | —10| .o16 | .22 | 1266 | K Aquile | 33 
1149 | §& Herculis §5 | +29 | .034 | .30 | 1269 | 6 Cygni | 34 
1151 | ¥ Draconis 55 | +51 | .013 | .16 | 1271 | §4 Sagittarii 36 
1152 7 Ophiuchi | 17 57 | + 3 | .031 | .26 | 1273 | §& Sagitte 19 37 
1164 Urs. Min. | 17 58 | +87 |....]... 9) 1281 | 15 Cygni 41 
1156 | 6 Are 18 0] —50/] .056 | .5so | 1280] /f Sagittarii 42 
1158 | y¥ Sagittarii I | —30 | .o21 | .39 J 1282 |; » Aquilz 42 
1159 | 70 Ophiuchi 1| + 3 | .o22 | .26} 1283 | 6 Cygni 42 
1160 | 72 Ophiuchi | 18 4| +10] .016 | .19 | 1284 | & Sagitte 19 44 
1161 | o Herculis 4 | +29 | .org | .22 | 1286 | @ Aquile 47 
1153 | X Octantis 8 | —88 | .034 | .30 | 1288 | 7 Aquilae 48 
1166 | “# Sagittarii 9 | —21 | .016 | .19 | 1290 | & Draconis 48 
1169 | 7 Sagittarii 12 | —37 | .057 | .50 | 1289 | 2 Sagittarii 50 
1170 Gr. 2533 18 13 | +42 | .035 | .40 Fr291 | & Pavonis 19 51 
1171 | 36 Draconis 13 | +64 | .020| .21 [| 1292 | & Aquile 51 
1173 | 6 Sagittarii 15 | —30 | .020 | .25 |] 1297 , »” Sagitte 55 
1174 | 7 Serpentis 17 | — 3 | .016 | .17 | r299 | © Sagittarii 19 58 
1175 | & Sagittarii 19 | —34 | .055 | .46] 1304 | & Aquile 20 0 
1178 |r09 Herculis | 18 20 | +22! .018 | .21 [| 1308 | 6 Aquile 20 7 
1179 | @ Telescopii 21 | —46 | .049 | .41 | 1314 | © Cygni Seg. II 
1185 | x Draconis 23 | +73 | .o20 | .20 | 1318 | «K Cephei 12 
1182 | A Sagittarii 23 | —25 | .o17 | .22 | 1319 | 24 Vulpecule 13 
1187 | c Serpentis 26 | — 2 | .027 | .38 | 1320 | @ Capricorni 14 
1189 | x Aquile 18 31 | — 8| .o13 | .25 | 1321 | A Capricorni | 20 17 
1190 | € Pavonis 34 | —71 | .016 | .40 | 1324 | @ Pavonis 19 
1193 | & Lyre 34 | +39 | .009 | .15 |. 1325} yw Cygni 19 
1196 | 2 Aquile 38 | — 9 | .029 | .30 | 1328 | # Capricorni 23 
1199 | @ Sagittarii 41 | —27 | .022 | .26 | 1329 | » Capricorni 24 
1202 110 Herculis | 18 42 | +20] .o20 | .22 [| 1332 | 41 Cygni 20 26 
1204 | 6 Aquile 43 | — § | .o20 | .32 | 1336 | 6& Cephei 28 
1206 | A Pavonis 45 | —62 | .osg | .52 | 1337 | & Delphint a9 
1209 | ff Lyre 47 | +33 | .o13 | .16 | 1340 Gr. 3241 30 
1212 ' 50 Draconis 49 | +75 | .o31 | .25 | 1341 | @ Indi 32 
1213 | o Draconis | 18 50 | +59 | .028 | .21 | 1344 | A Delphini 20 34 
1211 | 6 Sagittarii 50 | —26 | .o18 | .27 | 1348 | vu Capricorni 35 
1215 | 6 Serp. pr. 52 | + 4| .017 | .25 | 1349 | @ Delphini 36 
1218 ' R Lyre 53 | +44 | .o25 | .31 | 1350 | A Pavonis 38 
1220 | » Lyre 56 | +33 | .018 | .22 | 1352 | @ Cygni 39 
1219 | # Aquile 18 56 | +15 | .or7 | .19 | 1353 | & Delphini 20 40 
1222 | © Sagittarii 58 | —30 | .042 | .37 | 1354 | # Capricorni 4l 
1255 | A Urs. Min. | 18 59 | +89]....]...[ 1356 | » Delph. seg. 43 
1226 € Aquile [19 2 | +14 | .org | .15 | 1357 | © Cygni 43 
1227 | A Aquile 2} — 5| org] .23 $1358 | & Aquarii 43 
1228 | « Cor. Aust.| 19 4 | —38 | .oso | .42 | 1361 | » Cephei 20 44 
1230 «6t Lyre 4 | +36 | .025 | .29 ] 1366 | “ Aquarii 48 
1231 7 Sagittarii 5 | —21 | .org | .23 | 1368 | 76 Draconis 48 
a?" | ® Sagittarii | 19 11 | —25 | 1021 -31 | 1364 f Indi 20 49 


MEAN ERRORS. 517 


EAN ERRORS OF NEWCOMB’S PLACES FOR 1920 OF STARS OF THE AMERICAN 
EPHEMERIS AND NAUTICAL ALMANAC. 

















Mean Error 
Cat. R.A. | Decl. | “97 
°. Name. 3920 No. Name. 1920. 1930. 
a 8 
69| 32 Vulpecule | 20 51 Lacerte | 22 36 | +39 | ‘027 | . 
32 pecule | 20 51 . . 1495 | 10 22 3 39 | .027 | .30 
71,220 Draco.(H'.) 1497 | & Pisc. Aust. 36 | —27 | .028 | .38 
73| ¥ Cygni — 1499 | §& Pegasi 37 | +10 | .o13 | .17 
jz, @ Octantis 1500 | f Gruis — 38 | —47 | .060 | .46 
74| » Microscop. | 20 56 . . 1498 | # Octantis 38 | —82 | .036 | .30 
78| 6 Capricorni | ar 1501 Y Pegasi 22 39 | +30 | .017 | .az 
80; & Cygni 1504 Pegasi 43 | +23 | .o16 | .ar 
81 6x Cygni pr. t505 | & Gruis_ 44 | —52 | .052 | .48 
'84| » Aquaril 1506 | © Aquarii 45 | —14 | .or8 | .24 
87 Br. 2777 1507 | # Pegasi 46 | +24 | .016 | .19 
186 Pisc. Aust. | 21 1510 | 2 Cephei 22 47 | +66 | .o14 | .17 
589 ? Cygni 1512 | A Aquarii 48 | — 8} .o13 | .19 
ior| x Cygni 1513 | p Indi 49 | —71 | .osr | .62 
j92| @& Equulei 1514 | 6 Aquarii 50 | —16| .org | .25 
394| 6 Cygni 1516 | @ Pisc. Aust. 53 | —30 | .032 | .28 
396| 6! Microscop. | 21 1520 | © Androm. 22 58 | +42 | .o17 | .22 
397| @ Cephei 1523 | / Pegasi 23 ©}] +28 .0o20 | .ar 
398| 2 Capricorni 1525 a Pegasi 1] +15 | .or0 | .14 
399| x Pegasi 1528 | 55 Pegasi 3 | + 9] .029 | .40 
goo! y Pavonis 1531 | c* Aquarii 5 | —22 | .023 | .32 
403| § Capricorni | a1 1533 | = Cephei 23 § | +75 | .o19 | .2r 
406) g Cygni - 1532 | + Gruis. 61} —46 | .064 | .56 
407| & Aquarii 1534 | 59 Pegasi 8 | + 8 | .028 | .41 
409 f Cephei. 1535 | 5 Cassiop.(H'.) 9 | +57 | 030 | .3z 
415| € Aquarii 1536 | @ Aquarii 10} — 6] .o16 | .22 
416] 74 Cygni aI 1537 | & Aquarii 23 12 | —10| .020 | .29 
417| » Capricorni | 1539 | yw Tucane | 13 | —59 | .044 | .38 
418; A Octantis 1540 | ¥ Piscium 13 | + 3 | .o13 | .16 
424| & Pegasi 1542 | » Sculptoris 15 | —33 | -053 | -46 
426) 11 Cephei 1544 | o Cephei 1§ | +68 | .o25 | .25 
428: 6 Capricorni | 21 1546 | t Pegasi | 23 17 | +23 | .020 | .25 
431| «7? Cygni 1548 | 6! Aquarii | 19 | —21 | .024 | .32 
433| # Capricorni 1550 | 4 Cassiop. | 21 | +62 | .022 | .23 
434| » Gruis 1549 | v Pegasi | 21 | +23 | .o20 | .24. 


435! 16 Pegasi 
'439| 79 Draconis | 21 


1552 | « Piscium | 23 | + 1] .o14 | .19 
1553 | 6 Piscium 23 24 | + 6/ .o19 | .26 


'444| 20 Pegasi 1555 | 70 Pegasi 25 | +12 | .022 | .26 
1442; @ Indi a1 1559 | 39 H. Cephei 28 | +87 | .018 | .21 
449 | a Aquarii 22 1558 | § Sculptoris 29 | —38 | .046 | .47 
[4g0' 2 Aquarii 1561 | 72 Pegasi ; 30 +31 | .026 | .30 
[452| 20 Cephei 22 1567 | A Androm. 23 34 | +46 | .016 | .20 
t451| @ Gruis 1568 | z Androm. 34 | +43 | .o21 | .21 
1453| 2 Pegasi 1569 | 2 Piscium 36 | + § | .013 | .19 


1456] § Pegasi 


1570 | y Cephei 
1457, © Pegasi 


36 | +77 | .or4 | .14 
1572 | K Androm. 


36 | +44 | .020 | .23 





. +s | 
1459} § Cephei 22 1574 | @? Aquarii 2 —1I5 | .023 | .37 
1460| 24 Cephei E96 i! Aquarii | ; 40 —19 | .022 | .27 
1466) 6 Aquarii 1577 | ® Androm. | 42 | +46 | .023 | .39 
1467| a@ Tucane 1580 | 41 H. Cephei | 44 | +67 | .024 | .27 
1469| uv Octantis 1581 | 6 Sculptoris | 45 | —29 | .024 | .33 
1473} y Aquarii 22 1582 | y' Octantis | 23 47 | —82 | .032 | .29 
1474| 31 Pegasi 1583 | @ Pegasi 48 | +19 | .023 | .31 
1477| 3 Lacerte 1586 | p Cassiop. | 50 | +57 | .032 | .28 
1478; wz Aquarii 1587 Gr. 4163 | St | +74 | .032 | .37 
1483, 6 Aquarii 1592 | @ Piscium 55 | + 6] .o13 | .16 
1488 @ Lacerte 22 1593 | &€ Tucane | 23 56 | —66 | .071 | .60 
1389 | v Aquarii — 1595 | 30 Piscium | 58 | — 6) .o22 | .28 
1491 1226 B. Cephei 1596 | 2 Ceti | 23 59 | —18 | .018 | .23 


13901 9 Aquarii 22 . 
fEoh r<] 
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APPARENT PLACES OF CIRCUMPOLAR STARS 


t Octantis. 
Mag. 5.4 


1.0 
2.0 
3.0 
3°9 


42.74 
42.73 
42.71 
42.69 


42.68 
42.68 
42.69 
42.72 


4-9 
5:9 
6.9 
7-9 


8.9 
9-9 
10.9 
11.9 


42.77 
42.84 
42.92 
43-00 


12.9 
13.9 
14.9 
15-9 


43.07 
43-14 
43-19 
43-23 


16.9 
17.9 
18.9 
19.9 


43-26 
43-30 
43-35 
43-42 


20.9 
21.9 
22.9 


23-9 


43-51 
43-62 
43-75 
43-87 


24.9 
25.9 
26.9 
27.9 


44.00 
44.13 
44.25 
44.37 


28.9 
29-9 
39-9 
31-9 


44.48 
44.59 
44.69 
44-79 


10.76 
125 45™ 
~84° 39’ 


OCTOBER, 1915. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


& Octantis. 
Mag. 4.1 


Mean 
Solar 


outh. | Date. 





§9-32 
59.02 
58.70 
58.37 


58.03 
57-70 
57°39 
57-09 


56.82 
56.55 
56.31 
56.08 


55.84 
55.60 
55-35 
55.08 


—10.71 
§5°.22 
43’’.10 


Oct. 


1.1 
2.1 
3.1 
4.1 


5.1 
6.1 
7.1 
8.0 


9.0 
10.0 
II.0 
12.0 


13.0 
14.0 
15.0 
16.0 


17.0 
18.0 
19.0 
20.0 


21.0 
22.0 
23.0 
24.0 


25.0 
25-9 
26.9 
27-9 


28.9 
29-9 
30-9 
31-9 


X Octantis. 
Mag. 5.2 





Right | Decli- |] Mean | Right | Decli- 


Ascen- 
sion. | South. | Date. 





h m 
14 13 


8 
5.38 
5.31 
5-24 
5-16 


5-09 
5.01 
4.95 
4.90 


4.87 
4.85 
4.84 
4.84 


4.85 
4.84 
4.82 
4-79 


4.76 
4.74 
4.69 
4.68 


4.67 
4.69 
4.71 
4-74 


4.78 
4.82 
4.86 


4.90 


4-93 
4-95 
4.98 
4.99 


8.55 


14 


-83° 


13™ 
16’ 


nation 





° , 


53 17 
iad 
14.7! 
14.46 
14.21 


13.96 


13.68 
13.38 
13.06 
12.72 


72.39 
12.05 
11.74 
11.45 


11.18 
10.92 
10.67 
10.4! 


10.14 
9.84 
9.52 
9.18 


8.84 
8.48 
8.13 
7.81 


7-49 
7-19 
6.90 
6.63 


6.36 


6.09 
5.81 


5:52 


-8.50 
9*.28 
47'7.50 


Solar | Ascen- | nation 
sion. | South. 








e ‘ 


7 40 


tad 


hm 
[18 § 

s 
32.03 
31-57 
31.10 
30.61 





17-43 
17.41 
17.40 
17.38 


§-2 | 30.09 
6.2 | 29.54 
7.2 | 28.98 
8.2 | 28.44 


17-35 
17.31 
17.23 
17.14 


9.2 | 27.92 
10.2 | 27.43 
11.2, 26.97 
12.2 | 26.56 


17.0% 
16.86 
16.71 
16.56 





13.2 | 26.18 
14.2 | 25.80 
15.2 | 25.41 
16.2 | 24.98 


16.42 
16.31 
16.22 
16.13 





16.05 
15.96 
15.83 
15.68 


17.2 
18.2 
19.2 
20.2 


24.52 
24.04 
23-53 
23.01 








21.2 
22.2 
23.2 
24.2 


22.50 
22.02 
21.56 
21.14 


15.50 
15.30 
15.09 
14.88 


| 


20.75 | 14.66 


25.2 
26.2 
27.2 
28.2 


20.37 | 14-45 
20.01 | 14.26 
19.66 | 14.07 


| 13.89 
13.72 
13.55 


29.2 
30.1 
31.1 


19.32 
18.96 
18.58 





32.1 | 18.18 | 13.37 


24.61 -24.59 

T8® 5™ 0.43 

87° 39’ §2’’.55 
(Eph 15) 





Oo Octantis. 
Mag. 5.5 


61.10 
61.18 
61.22 
61.25 


61.23 
61.20 
61.14 
61.10 


61.05 
61.03 
61.02 
61.02 


61.06 
61.06 
61.05 
61.00 


17.2 | 75.19 
18.2 | 73.60 
19.2 | 71.92 
20.2 | 70.18 


21.2 | 68.42 | 60.95 
22.2 | 66.68 | 60.86 
23.2 | 65.02 | 60.76 


24.2 | 63.42 | 60.65 


60.53 
60.41 
60.31 
60.20 


26.2 | 60.49 
27.2 | 59.11 
28.2 | 57.77 


25.2 | 61.91 


60.11 
60.03 


59-95 
59.86 


29.2 | 56.45 
30.2 | §5.10 
31.2 | §3.71 
32.2 | 52.26 


~74.76 
32°.66 
43°'.28 


74-76 
Ig? 24™ 
-89° 13’ 





1.4; 19.14 
2.4 | 18.99 
3-4 | 18.84 
4.4) ¥8.67 





18.50 
18.30 
18.06 ; 
17.80 


| 
5-4 
6.4 

7-4 
8.4 | 


60.33 
60. <4 


60.8 
61.00 


61.14 
63.23 


61 

664 
61.82 
62.03 


9-4 : 17-52 
10.4 17.24 
11.4 16.97 
12.4 16.71 





16.47 
16.26 
16.06 


15.85 


15.64 
15.40 
15.14 
14.84 


13.4. 
14.4 
15-4 
16.4 


62.24 
62.48 
62.6 
62.91 


17.4 
18.4 
19.4 ! 
20.3 





21.3 63.11 
22.3 
23.3 
24.3 


14.52 
14.20 | 63.27) 
13.86 | 63-43 
13-54 | 63-50 


63.67 
63.75 
63-2 
04.00 


13.22 
12.92 
12.63 
12.36 


25-3 
26.3 
27-3 
28.3 


64.13 | 
64.20 
64.59 
64.53 


12.09 
11.82 


11.55 
11.27 


29.3 
30.3 
31.3 
32.3 





15-93 15-9 | 
aa y5™  43°.98 
-86° 24’ 3/'.31 


z Octantis. 
Mag. 5.4 





ean 


ate. 





h m| o.) hf 


12 45 4 39 


s 
44.79 | 55.08 
44.90 | 54.80 
45-02 | 54-52 
| 45-17 | 54.23 





53-95 
53-68 
53-44 
53-22 


45-33 | 
45.51 
45-71 
45-90 





46.10 | 53.03 
46.29 | 52.86 
46.46 | 52.70 
46.61 | §2.53 





12.9 
13-9 
14.9 
15.9 


46.75 
46.90 | 52.15 
47-05 $1.92 
47.22 3 51.68 
47-41 | 51-45 
47-62 | 51.22 
47-84 | 51.01 
48.07 | 50.81 


52-35 





16.9 


17.9 
18.9 


19-9 


50.64 
50-49 
59-35 
50.22 


20.9 
21.9 
22.9 


23-9 


48.30 | 
48.53 
48.76 
48.97 





49.18 | 50.10 
49-39 | 49.98 
49.58 | 49.86 
49-78 | 49.73 


49.98 
§0.19 
50.41 
50.65 


24.9 
25.9 
26.9 
27.8 


28.8 
29.8 
30.8 
31.8 


49-59 
49-44 
49.29 
49-14 


10.75 
12 45™ 


84° 39’ 


-10.71 
55°-22 
43'’.10 


NOVEMBER, 1915. 
APPARENT PLACES OF CIRCUMPOLAR STARS 


O Octantis. 
Mag. 4.1 


Mean 
Solar 


Nov. 


0.9 
1.9 
2.9 
3-9 


4-9 
5-9 
6.9 
7-9 


8.9 
9-9 
10.9 
11.9 


12.9 
13.9 
14.9 
15-9 


16.9 


17-9 
18.9 


19.9 


20.9 
21.9 
22.9 


23-9 


24.9 
25.9 
26.9 
27.9 


28.9 
29.9 
39:9 
31-9 


Right 


Ascen- 
. Date. | sion. | Sowwth. 


Decli- 
nation 





hm 
14 13 
s 
4.99 
5-02 
5-905 
5.10 


5.16 
5-23 
5:33 
5-43 


5°53 
5.62 
5-71 
5-79 


5.86 
5-92 
5-98 
6.06 


6.15 
6.26 
6.38 
6.51 


6.64 
6.78 
6.92 
7-05 


7.18 
7-31 
7-42 
7°54 


7-65 
7-77 
7-91 
8.05 


8.55 


145 
-83° 


13™ 
16’ 


—83 16 
65.52 
65.22 
64.90 


64.56 


64.23 
63.90 
63.59 
63.29 


63.02 
62.77 


62.55 
62.32 


62.08 
61.82 


61.54 
61.25 


60.94 
60.63 
60.33 
60.04 


59-77 
59-52 
59-29 
59-97 


58.86 
58.65 
58.45 
58.24 


58.02 
57-78 
57-54 
57-29 


—8.49 
9°.28 


47 "50 


X Octantis. 
Mag. 5.2 


Mean | Right 
Solar | Ascen- 
Date.| sion. 


Decli- 
nation 
South. 





h m e ¢ 


Nov.| 18 5 |-87 40 


13-37 
13.18 
12.97 
12.73 


3 
18.18 
17-77 
17°35 
16.93 


1.1 
2.1 
3.1 
4.1 


16.54 
16.18 
15.86 


5-59 


12.47 
12.18 


11.89 
11.60 


15.36 
15.13 
14.92 
14.69 


9.1 
10.1 
II.1I 
12.1 


11.32 
11.06 
10.82 
10.60 


14.44 
14.15 
13.83 
13.51 


13.1 
14.1 
15.1 
16.1 


10.39 
10.16 
9-92 
9.66 


17.1 
18.1 
19.1 
20.1 


13.20 
12.90 
12.64 
12.41 


9-37 
9-95 
8.72 
8.39 


21.1 
22.1 
23.1 
24.1 


8.05 
7.72 
7.41 
7.11 


12.23 
12.07 


11.93 
11.80 


6.82 


6.55 
6.28 


6.01 


11.67 
II.§5 
11.42 
11.26 


25.1 
26.1 
27.1 
28.1 


II.10 
10.92 


10.75 
10.60 


29.1 
30.1 
31.1 
32.1 


5-73 
5-43 
§.11 
4-77 
24.590 —24.57 
18" 5s™ 09.43 
87° 39’ 52'.55 
[Eph 15] 


FOR THE UPPER TRANSIT AT WASHINGTON. 


O Octantis. 
Mag. 5.5 


{ 
Right | Decti- 
Ascen-/; nation 
sion. | South. 


Mean 
Solar 
Date. 


I | a | NS EE a | RAG eee 


| 19 25 |-89 13 
s oe 
52.26] 59.86 
59-73 | 59-77 
49.13 | 59.06 
47-52 | 59-52 


1.2 
2.2 
3-2 
4.2 


5.2 
6.2 
7.2 
8.2 


45.92 
44.38 
42.98 
41.70 


59-35 
59.16 
58.94 
58.72 


58.50 
58.31 
58.12 
57-97 


9.2 
10.2 
11.2 
12.2 


40.53 
39-44 
38.41 
37-34 


36.18 


34-93 
33-60 


32.21 


57.82 
57.68 


57°51! 
57-32 


13.2 
14.2 
15.2 
16.2 


17.2 
18.2 
1g. 
20.1 


30:79 
29-39 
28.08 
26.86 


57.11 
56.87 
56.62 


56.35 


21.1 
22.1 
23.1 
24.1 


56.08 
55-80 
55°54 
55.28 


25.72 
24.69 
23-74 
22.85 


25.1 
26.1 
27.1 
28.1 


21.97 
21.11 


20.23 
19.30 


55-03 
54.80 
54.58 
54-35 


18.32 
17.28 
16.21 
15.16 


29.1 
30.1 
31.1 
32.1 


54.12 
53-88 
53-61 
53°33 


~74.66 
31°.66 
43''.28 


74.67 
19° 24™ 
89° 13’ 


v Octantis. 
Mag. 5.7 
Mean} Right | Decli- 
Solar | Ascen-/| nation 
Date.| sion. | South. 

h m 9° a 

Nov.| 22 16 |-86 24 
1.3] 11.27] 4.53 
2.3 | 10.96 | 4.67 
3-3 |-10.63 | 4.81 
4.3 | 10.28 | 4.93 
5:3} 9-91! §.03 
6.3] 9-54] 5.10 
7-3} 9.18] 5.14 
8.3] 8.83] 5.16 
9-3} 8.50] 5.16 
10.3} 8.19] 5.17 
II.3] 7-91] §.18 
12.3| 7.64] 5.22 
13-3| 7-36] 5.28 
14-3] 7:07] 5:34 
15.3} 6.74] 5.42 
16.3| 6.39] 5.48 
17.3| 6.03] 5.52 
18.3| 5-65] 5.54 
19.3| 5-26/ 5.53 
20.3| 4.88] 5.52 
21.3) 4-50) 5-47 
22.3, 4.16] 5.42 
23.3| 3-82] 5.36 
24.3] 3-50] 5.29 
25-3] 3-19) 5-24 
26.2] 2.90} 5.19 
27.2| 2.611 §.15 
28.2] 2.31%] 5.12 
29.2 | 2.00} 5.09 
30.2] 1.66) 5.07 
31.2] I.31] §.02 
32-2 0.94 4.96 
15-93 15.90 
22% 15™ = 43°.98 
-86° 24’ = 3.31 


yw 





D10 DECEMBER, 1915. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


1 Octantis. Oo Octantis. X Octantis. oO Octantis. 
Mag. 5.4 Mag. 4.1 Mag. 5.2 Mag. 5.5 





Mean | Right | Decli- | Mean | Right | Decli- | Mean | Right | Dectli- 
Solar | Ascen-| nation j Solar | Ascen- | nation Solar i 
Date.| sion. | South. | Date.| sion. | Soutk. | D 














hm °- hm 

Dec. | 12 45 |-84 39] Dec.| 14 13 
s ” 8 

0.8 | 50.41 | 49.29 f 0.9] 7.91 

1.8} 50.65] 49.14] 1.9] 8.05 

2.8| 50.91 | 49.00] 2.9|] 8.21 


3.8] 51.18} 48.89] 3.9] 8.39 


4.8 | 51.46] 48.80] 4.9] 8.58 
5-8 | 51.73 | 48.75} 5-9} 8.77 
6.8 | 51.99 | 48.72] 6.9] 8.96 
7-8 | 52.23 | 48.71] 7-9] 9.14 





57-549 1-1 | 10.75 | 65.11 
57-29] 2.1 | 10.60 | 64.77 
57-04] 3.1] 10.48 | 64.41 
56.81] 4.1 | 10.40 | 64.03 


56.59] 5.0] 10.37 | 63.66 
56.41] 6.0] 10.39 | 63.29]. 
56.26% 7.0| 10.44] 62.95 
56.13] 8.0] 10.50 | 62.63 


52.30 
51-97 
51.63 
51.32 


8.8 | 52.47 | 48.69] 8.9] 9.31 
9-8 | 52.69 | 48.66] 9.9] 9.46 
10.8 | 52.90 | 48.62 J 10.9| 9.61 
11.8 | 53.12 | 48.561 11.9] 9-75 


56.00] 9.0] 10.55 | 62.34 
55.88 | 10.0] 10.58 | 62.06 
55-74], I1.0| 10.57 | 61.78 
55-59 | 12.0] 10.54 | 61.49 


51.03 
50.76 
50.48 


§0.21 


55-41 | 13.0 | 10.51 | 61.18 
55-22 1 14.0] 10.46 | 60.85 
55-03 | 15.0| 10.44 | 60.49 
54.85 | 16.0 | 10.45 | 60.11 


12.8 | 53.35 | 48.49] 12.9] 9.91 
13-8 | §3-59 | 48.42 | 13.9 | 10.07 
14.8 | 53.85 | 48.35 | 14.9 | 10.25 
15.8} §4.13 | 48.29} 15.9 | 10.45 


49-93 
49.62 
49.28 


48.92 


16.8 | 54.41 | 48.25 | 16.9 | 10.65 
17.8 | 54.70 | 48.23 1.17.9 | 10.86 


48.56 
48.19 


4.67] 17.0 | 10.50] 59.72 
54.52 | 18.0 | 10.58 | 59.34 





18.8 | 54.99 | 48.24] 18.9 | 11.07 | §4.39 | 19.0 | 10.70] 58.97 47-81] 19.2 | 55.55 | 62-43 
19.8 | 55.27 | 48.26 | 19.9 | 11.28 | 54.28] 20.0 | 10.84 | 58.62 47-44] 20.2 | §5.26' 62.20 
20.8 | 55.53 | 48.30] 20.8 | 11.48 | §4.19 | 21.0] 11.00] 58.29 47.10] 21.2 | 5§.00 61.67 
21.8 | 55.79 | 48.35 | 21.8 | 11.68 | 54.11 § 22.0] 11.16] 57.96 460.75 | 22.2 | §4.75 | 61.™ 
22.8 | 56.04 | 48.40 § 22.8 | 11.88 | 54.04 J 23.0 | 11.32 | 57.65 46.441 23.2] 54.51: 61.54 
23.8 | 56.28 | 48.45 | 23.8 | 12.07 | 53.97 | 23-9 | r1.48 | 57.36 46.13 24.2 | 54.28 61.33 
24.8 | 56.51 | 48.48 | 24.8 | 12.25 | 53.90] 24.9 | 11.62 | 57.07 45-82 125.2 | 54.03 61.14 
25.8) 56.74] 48.51 | 25.8 | 12.42 | 53.83 1 25.9] 11.75 | 56.78 45.51 | 26.2 | 53.80 ° 60.95 
26.8 | 56.98 | 48.54 | 26.8 | 12.60; 53.74] 26.9 | 11.87 | 56.48 45-20] 27.2] 53.55 60 70 
27.8) 57.22 | 48.55 | 27.8 | 12.79 | 53-64] 27.9 | 11.98 | 56.16 44.87 | 28.2 | 53.28 60.50 
28.8 | 57.49 | 48.57 | 28.8 | 12.99 | 53.53 | 28.9 | 12.11 | 55.81 44.52 | 29.2 | 52.99 , 60.34 
29-8 | 57.77 | 48.60} 29.8 | 13.20] 53.43 | 29.9 | 12.26 | 55.45 44.15 f 30.2 52.76 | 60.10 
30.8 | 58.06 | 48.64 I 30.8 | 13.42 | 53.33 | 30-9 | 12.45 | 55.07 43-761 31.2 | 52.42 | $9.85 
31.8 | 58.35 | 48.72 | 31.8 | 13.66 | 53.26] 31.9 | 12.68 | 54.70 43-371 32-1 52.13 | 59.54 
10.75 = _—10.70 8.55 8.49 24.56 -24.54 74-45 —74.44 15.93  —15-00 
12% 4s™ 558.22 f 44 13™ 8094.28 § 18 s™ 08.43 F x92 247 319.66 F 22% 15" 43°.98 





~84° 39’ 43’'.10 [-83° 16’ 47’’.5s0 | -87° 39’ 52’.58 |-89° 13’ 43''.28 | -86° 24’ «3.35 
[Eph 15] 





[AN ERRORS OF NEWCOMB’S PLACES FOR 
EPHEMERIS AND NAUTI 


MEAN ERRORS. 


cA 


20 OF STARS OF THE AMERICAN 
L ALMANAC. 





& OO OM ahwW mm 
- ee 


=O Oo OWN 


A. 

Name. Rs 
hm 

33 Piscium re 3 
@ Androm. 4 
fi Cassiop. 5 
é Pheenicis 5 
22 Androm. 6 
y Pegasi ° 9 
6 Androm. 14 
z Ceti 15 
€ Tucane 16 
44 Piscium a1 
f Hydri Oo 22 
a Pheenicis 22 
12 Ceti 26 
1 3 Ceti 31 
Cassiop. 33 

x Androm. © 33 
@ Androm. 34 
6 Androm. 35 
@ Cassiop. 36 
# Phenicis 38 
B Ceti o 40 
o Cassiop. 40 
21 Cassiop. 40 
€ Androm. 43 
7 ~Cassiop. 44 
6 Piscium © 45 
A Hydri 46 
zo Ceti 49 
y Cassiop. 52 
# Androm. 52 
@ Sculptoris | o 55 
43 H. Cephei 58 
é Piscium © 59 
f Phoenicis | 1 3 
ye Cassiop. 3 
nH Ceti I 5 
£8 Androm 5 
rt Piscium 7 
€ Piscium 10 
K Tucane 13 
SJ Piscium I 14 
v Piscium 15 
6 Ceti 20 
6 Cassiop. 21 
y Pheenicis 25 
38 Cassiop I 25 
7” Piscium 27 
@ Urs. Min 32 
40 Cassiop. 32 
v Androm. 32 
x Piscium I 33 
v Persei 33 
@ Eridani 35 
@ Cassiop. 36 
y Piscium 37 
@ Persei I 39 
t Ceti 40 
o Piscium 41 
4 Octantis(G.)| 1 42 


.OII 
O14 


.o18 


-047 
O17 
.023 
.O21 
.O21 
.016 
.o18 
.O12 


013 





{Epb 1s] 


« Trianguli 
é Cassiop. 
€ Piscium 
B Arietis 
% Pheenicis 
v Ceti 
@ Hydri 
50 Cassiop. 
y Andr. pr. 
a Arietis 
& Trianguli 
55 Cassiop. 
6 Persei 
E! Ceti 
“ Fornacis 
y Trianguli 
67 Ceti 
@ Eridani 
o Ceti 
K Fornacis 
6 Hydri 
t Cassiop. 
E? Ceti 
6 Ceti 


36 H. Cassiop. 
y Ceti 


“ Hydri 

y Arietis 
& Ceti 

e Hydri 

6 Persei 
y Ceti seg. 
x Ceti 

be Ceti 

» Persei 
41 Arietis 
8 Fornacis 
6 Arietis 
r? Eridani 
t Persei 

» Eridani 
é Arietis 
6 Eridani 
47 H. Cephei 
a Ceti 

z® Eridani 
y Persei 
p Persei 
fe Horologii 
6 Hydri 
B Persei 

6 Arietis 
12 Eridani 


38 Horologii(G.) 
¢ Eridani 


we 








+10 


+27 
— 33 
+15 





oli 
| Mean Error 
31920. 

i @ | é 
| —— | 
8 id 
.037 | .46 
.020 | .24 
.022 | .22 
O17 | .I7 
018 | .23 
.013 | .20 
.o80 | .81 
.025 | .32 
-049 | -34 
016 | .17 
.o16 | .16 
-O10 | .14 
.018 | .aI 
.025 | .24 
.025 | .27 
O18 | .23 
.076 | .83 
.024 | .3I 
.021 | .25 
-049 | -42 
.o18 | .23 
-049 | -47 
1025 | .25 
-014 | .19 
.028 | .37 
.O21 | .22 
.020 | .26 
.056 | .70 
.020 | .26 
.O14 | .20 
021 | «19 
.016 | .20 
.025 | .25 
.020 } .2I 
.O10 | .25 
.020 | .22 
-050 | .47 
.o18 | .24 
.022 | .32 
.020 | .19 
016 | .22 
.016 | .23 
.056 | .42 
-035 | .32 
-O10 | .13 
.029 | .32 
.029 | .20 
.O19 | .24 
.060 | .49 
.046 | .47 
.016 | .20 
O14 | .17 
.022 | .30 
.032 | .32 
.018 | .29 
1022 | .31 


512 MEAN ERRORS. 


MEAN ERRORS OF NEWCOMB’S PLACES FOR 1920 OF STARS OF THE AMERICA 
EPHEMERIS AND NAUTICAL ALMANAC. 


N °. Namie. 





209 Tt Arietis 
210, e Eridani 
212 | wt Hydri 
air | @ Persei 
213 | o Tauri 


214 | 2 H. Camel. 
ais | & Tauri 

219 | / Tauri 

221 | & Eridani 
222 | f° Eridani 


230 | 6&6 Persei 
235 | 6 Eridani 
434 | ¥ Persei 
237 | 5 H. Camel. 
238 | 7» Tauri 

239 | tr Eridani 
243 | g Eridani 
246 | » Hydri 
244 | © Persei 
245 | 9 H. Camel. 


248 | e Persei 
250| & Persei 
251 | y Eridani 
252 | A Tauri 
254 | 6 Reticuli 


255 | » Tauri 


.027 | .32 | 319 | » Aurige 
.056 | .49 | 320| e@ Leporis 
woee]eeef 322] B Eridani 
013 | .14] 327 | “ Auriga 
.014 | .21 [| 328| «& Leporis 
.028 | .37 | 326 | 19 H.Camel. 
.023 | .22 | 330| £ Orionis 
.o16 | .22 | 329 | @ Aurige 
014 | .17 | 332 | A Aurige 
031 | .40 | 333 | 7 Orionis 


.016 | .16f 335 | o Columbz 
.020 | .24 | 342 | y» Orionis 
.024 | 25% 343 | A Tauri 
025 | .29] 344 | 17 Camelop. 
.014 | .17 | 347 | & Leporis 
.023 | 30 348 | x Aurige 
.073 | -63 | 350 | §& Orionis 
031 | .29 7 349 Gr. 966 
O19 | .22 | 354| @ Leporis 
031 | .33 | 355 | #' Orionis 
.o19 | .22 | 359] +t Orionis 
O19 | .22 | 361 | & Orionis 
017 | .19 J 362 | © Tauri 
018 | .22 J 356 Gr. 944 
.044 | .36] 366 | §& Orionis 
018 | .22 | 368 | @ Columbe 


256 | A Tauri .020 | .23 | 369 | oO Aurige 
260 | c¢ Persei 020 | .22 | 372) §& Leporis 
263 | p Tauri .030 | .37 | 373 | « Orionis 


265 | o! Eridani 
264 Gr. 750 
268 | w Tauri 
270 | @ Horologii 
271 | @ Reticuli 
274) y Tauri 


277 | 6 Tauri 
279 | v* Eridani 
284 | & Mense 
281 |! e Tauri 
285 | m Persei 


288 | «@ Tauri 
291 | @ Doradus 
a89 | v Eridani 
292 | 53 Eridani 
296 | z Tauri 
297 | @ Celi 

294 Gr. 848 
298 | 4 Camelop. 
299 | “# Eridani 
303 | 2° Orionis 
302 | 9g Camelop. 
304 | ¢ Tauri 
307 | 2° Orionis 
309 t Auriga 
313 | &€ Aurige 
312 | f Camelop. 
314) §& Aurige 
316 | 2 Tauri 
318 | rr Orionis 


016 | .23 | 375 | 5 Doradus 
017 | .24 | 38r | 31 Meuse (G.) 
027 | .47 1 374| ¥ Aurige 
073 | .69 | 378 | 9 Leporis 
.061 1 .54 | 382 | @ Orionis 
.013 | .21 | 385 | 7 Leporis 
017 | .23 | 383 | 5 Aurige 
.046 | .42 | 387 | & Aurige 
058 | 52] 388 | 6 Aurige 
013 | .20] 393 | x Gemin. 
-031 | .34 | 395 | 1 Puppis(G.) 
.009 | .13 | 396 | » Orionis 
054 | .40 | 402 | 22 H.Camel. 
.018 | .24 | 405 | 97 Gemin. 
.023 | .28— 406] 2 Lyncis — 
014 | .23 | 411 | §& Can. Maj. 
.050 | .46] 412 | “« Gemin. 
024 | .30] 413 | ! Aurige — 
.027 | .25§ 414] § Can. Maj. 
016 | .21 | 415 | 8 Monoc. 


021 | .22] 416| @ Argis 


.02r | .19 | 418 | 10 Monoc. 
.023 | .31 | 419 | » Gemin. 
.o16 | .22 | 423 | 8 Lyncis 
014 | .17 | 425 | §? Can. Maj. 
.021 | .1I9 | 424 | 23 H.Camel. 
023 | .19 | 427 | » Gemin. 
017 | .22 | 426] 51 Aurige 
O19 | .26] 429] ¥ 

020 | .35 § 430! S Monoc. 








MEAN ERRORS. 513 


EAN ERRORS OF NEWCOMB'S PLACES FOR 1920 OF STARS OF THE AMERICAN 
‘EPHEMERIS AND NAUTICAL ALMANAC. 


Ge GQ tn de 
w 
ce] 


<) 





GSBAAE HOR BOD 
om 
Oo 














































jo . 

57 | .38 
30 | 19 
71 | .28 
is 24 
; wee 
71% . 40 Lyncis +35 .2I 
78 . 6 Pyxidis | 18 | —26 | .046 | .61 
79 | A Can. Min. | 7 a Hydre 9 24| — 8] .oro | .r5 
8x | po Gemin. h Urs. Maj. 25 | +63 | .o19 | .19 
83 | 6 Argtis 1 H. Draco. 26 | +82 | .016 | .20 
By | a@?Gemin d Urs. Maj. 27 | +70 | .025 | .24 
B8 | 25 Monoc 6 Urs. Ma). 28 | +52 | .o17 | .17 
92 | @ Can. Min. | 7 ® Argiis 9 28 | —4o] .056 | .5x 
03 | 24 Lyncis E Leonis 28 | +12 | .024 | .30 
95 | « Gemin. 10 Leo. Min. 29 | +37 | .020 | .27 
96 | £ Gemin & Chamel. 36 | —8r | .047 | .48 
99 | 4 Puppis o Leonis 37 | +10 | .o14 | .16 
02 | €& Argfis 7 6 Antlize 9 41 | —27 | .057 | .49 
os | @ Gemin. é Leonis 4t | +24 | .o14 | .17 
06 | 26 Lyncis v Argts 45 | —65 | .049 | .38 
O7 Gr. 1374 v Urs. Maj. 45 | +59] .o13 | .17 
14 Ar 6 Sextantis ' 47 | — 41] .030 | .35 
15 | @ Cancri ft Leonis 9 48 | +26] .o14 | .19 
17; 4 Gemin 7 .026 | .32 
20 | 27 Lyncis 8 .022 | .24 
23 Arg fis 045 | -37 
22! 3 H. Ur. Maj .O12 | .20 
25 % Aras 8 .022 | .22 
2 cri O15 | .13 
27 Br. 1147 -O19 | .24 
28 | 20 Fuppis .088 | .76 
29 cri .024 | .25 
33 | 3x Lyncis 8 § Leonis = ,t0._—s12: | +24 | .018 | .22 
18 | Gr. 1119 A Urs. Maj. 12 | +43 | .017 | .16 
34! d? Cancri y Leonis pr. | 16 | +20 | .org | .r5 
35 | s Arghs 8 “a Urs. Maj. 10 18! +42! .016! .19 


22281°—rzare 22 [Eph 1s] 
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MEAN ERRORS OF NEWCOMB’S PLACES FOR 1920 OF STARS OF THE 
EPHEMERIS AND NAUTICAL ALMANAC. 


MEAN ERRORS. 


es | eee, | re | ee ee 


710 
712 
713 
718 
719 
720 
721 
723 
727 
730° 
731 
733 
734 
735 
737 
738 


740 


745 
747 
748 


753 
758 
762 
753 
755 


767 
68 


30 H. Ur. Maj. 


30 H. Camel. 
# Hydre 
31 Leo. Min. 
-s Antliz 


36 Urs. Maj. 


9 H. Draco. 


p Leonis 
33 Sextantis 


41 Leo. Min. 


6 Argtis 


42 Leo. Min. 


7 Argis 


 Argtis 
$2 Chameel. 


1 Leonis 
vy Hydre 


46 Leo. Min. 


54 Leonis 
1 Antlie 


Gr. 1706 
a@ Crateris 
d Leonis 
f Urs. Maj. 
a Urs. Ma}. 


7» Octantis 
x Leonis 
p* Leonis 
~% Urs. Maj. 
ff8 Crateris 
6 Leonis 
@ Leonis 
v Urs. Maj. 
6 Crateris 
6 Leonis 


x Centauri 
z Leonis 
zr Leonis 
A Draconis 
— Hydre 
A Centauri 
v Leonis 
x Chame!. 
Draconis 
Crateris 


Urs. Maj. 
Leonis 
f Virginis 

Gr. 1830 
y Urs. Maj. 
x Virginis 
o Virginis 
6 Centauri 
e Corvi 


4 H. Draco. 


6 Crucis 
6 Urs. Maj. 
y Corvi 


2 Can. Ven. 


II 
12 


12 


Mean Error 
1920. 
a a 

8 ot 

.O3I | .27 
026 | .30 
o18 | .22 
.O19 | .24 
.044 | .35 
.022 | .25 
O19 | .21 
016 | .21 
.024 | .3r 
.022 | .26 
.052 | .4I 
.o19 | .28 
-049 | -37 
-047 | -39 
.O1§5 | .20 
.022 | .24 
.O19 | .21 
-027 | -35 
.072 | .9§ 
.034 | .40 
.020 | .25 
.O18 | .24 
.o17 | .16 
.O16 | .15 
.044 | .42 
.013 | .19 
022 | .25 
O16 | .17 
.021 | .33 
-O14 | .16 
.O19 | .21 
.O2I | .21 
017 | .19 
-O14 | .19 
1018 | .21 
.O16 | .21 
.o16 | .16 
.050 | .39 
.053 | .48 
.o16 | .18 
.079 | .80 
.025 | .25 
.O19 | .29 
.016 | .17 
.O10 | .14 
.O12 | .14 
.037 | .32 
.O12 | .14 
.o16 | .ar 
.016 | .15 
.067 | .46 
.020 | .23 
.O17 | .19 
.058 | .45 
.020 | .17 
-O19 | .20 
.032 | .32 


77° 
772 


787 


810 
812 


814 
813 
816 
818 
820 


{Eph rs] 


f Chamel. 
Br. 1672 

7 Virginis 

a! Crucis 

20 Comex 

6 Corvi 

y Crucis 


8 Can. Ven. 


« Draconis 
B Corvi 


24 Come seq. 


a Musce 

x Virginis. 
y Centauri 
y Virginis 
p Virginis 
76 Urs. Maj. 
f Crucis 

2 Octantis 
31 Come 


32 H. Camel. 


* Centauri 
e Urs. Maj. 
6 Virginis 


a Can. Ven. 


6 Musce 
é Virginis 
6 Virginis 

43 Come 
20 Can.Ven. 

y Hydre 
t Centauri 
¢ Urs. Maj. 
@ Virginis 
Gr. 2001 


7° Virginis 
K Octantis 
§ Vi 
17 H. 
é Centauri 


v Viginis 
fA Centauri 
x Hydre 

6 Centauri 
a Draconis 
d Bodtis 
« Virginis 
4 Urs. Min. 
z Virginis 
a Bodtis 
A Bodtis 


n. Ven. 
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EAN ERRORS OF NEWCOMB’S PLACES FOR 1920 OF STARS OF THE AMERICAN 
EPHEMERIS AND NAUTICAL ALMANAC. 

















Mean Error Mean Error 
1920. 1920. 
| yume | RAL | Desk | rame, | RA. | Dee 
| @ a a 
h m ° ls bh m *ls ” 
92] & Octantis 14 14 | —83 | .035 e Cor. Bor. 15 54 | +27 | .023 | .24 
t98| A Virginis 15 | —13 | .017 6 Scorpii 15 56 | —22 | .020 | .26 
yor| 2 Libre 19 | —11 | .025 6 Draconis 16 0 | +59] .o18 | .17 
4| 8 Bodtis 22 | +52 | .018 fB Scorpii 1 | —20] .o1g | .17 
305, SJ Bodtis 23 | +20] .o21 « Herculis 4 | +17 | .028 | .33 
307 | @ Virginis 14 24| — 2] .o18 Gr. 2320 16 6 | +68 | .032 |} .35 
yrr{ § Urs. Min. 28 | +76 | .o19 ¢ Herculis 6 | +45 | .025 | .22 
x10| P Bodtis 28 | +31 | .016 5' Apodis 8 | —78 | .053 | .49 
912! » Bodtis 29 | +39 | .o17 6 Ophiuchi 10 | — 3] .or2 | .17 
914| 4 Centauri 30 | —42 | .045 © Cor. Bor. seq. 12 | +34 | .037 | .42 
915| & Bodtis 14 31 | +30] .025 19 Urs. Min. | 16 13 | +76 | .o29 | .23 
917| @? Centauri 34 | —Or].... y? Norme 14 | —50 | .049 | .38 
919| 33 Bodtis 36 | +45 | .034 @ Ophiuchi 14 | — 4| .014 | .22 
g21{ @ Apodis 38 | —79 | .044 6 Scorpii 16 | —25 | .o19 | .28 
926| s Virginis 39 | — 5 | -o14 t Herculis 17 | +47 | .022 | .20 
930} & Bodtis 14 41 | +27 | .o16 y Herculis 16 18 | +19 | .o16 | .ar 
932 Io9 Virginis 42 | + 2] .o18 7 Urs. Min. 20 | +76 | .o22 | .22 
8 Libre 46 | —16 | .018 y Apodis 21 | —79 | .033 | .38 
936| @ Libra 46 | —16 ! .oro @ Herculis 22 | +14} .030 | .37 
941 Gr. 2164 49 | +60 | .033 7 Draconis 23 | +62 | .o18 | .17 
f Urs. Min. | 14 51 | +74 | .016 « Scorpii 16 24 | —26 | .o13 | .22 
on &? Libre §2 | —11 | .018 f Herculis a7 | +22 | .o18 | .21 
946 Piazzi 221 52 | +15 | .025 A Ophiuchi 27 | + 2| .o17 | .22 
948! 8 Lupi 53 | —43 | -054 A Draconis 28 | +69 | .022 | .19 
gso| & Libre 57 | — 8 | .026 tr Scorpii 31 | —28 | .o21 | .25 
952| $8 Bodtis 14 59 | +41 | .o20 6 Herculis 16 32 | +43 | .or7 | .18 
953| ¥ Scorpii 14 59 | —25 | .024 € Ophiuchi |. 33 | —10] .o14 | .20 
955, # Bodtis 15 i | +27 | .o18 24 Scorpii 37 | —18 | .022 | .30 
962 Gr. 2283 3 | +88 | .023 & Herculis 38 | +32 | .016 | .17 
957| ¢ Bodtis 4| +25 | .030 7” Herculis 40 | +39 | .o15 | -17 
959| §& Lupi 15 7 | —52]| -059 @ Tri. Aust. | 16 40 | —69 | .036 | .29 
goo} t Libre — 8 | —19 | .oa1 Gr. 2377 44 | +57 | -038 | .45 
965| 3 Serpentis Ir] + 5 | .0cag & Scorpit 45 | —34 | -o40 | .33 
963| » Tri. Aust. Ir | —68 | .044 49 Herculis 48 | +15 | .024 | .29 
966; 6 Bodtis 12 | +34 | .018 é) Are 53 | —53 | -056 | -50 
967| 6 Libre 15 13 | — 9 | -0%3 « Ophiuchi | 16 54 | + 9} .o14 | .17 
976| » Urs. Min. ar | +72 | .o18 é Uss. Min. 54 | +82 | .018 | .16 
975 | # Bodtis pr. 21 | +38 | .o19 30 Ophiuchi 57 | — 4] -035 | -39 
977| @' Serpentis 22 | +16 | .026 € Herculis 57 | +31 | .o16 | .2 
979| 2 Draconis 23 | +59 | .025 d Herculis 16 59 | +34 | -026 | .30 
978! 32 Libre 15 24 | —16 | .o1r8 ” Ophiuchi | 17 6] —16 | .o16 | .17 
980| 8 Cor. Bor. 25 | +29 | .025 t Scorpii 6 | —43 | .044 | -34 
973| p Octantis 25 | —84 | .037 Draconis 9 | +66 | .o20 | .19 
981| »' Bodtis 28 | +41 | .023 @ Herculis 1r | +14] .oro | .14 
984| » Lupi(mean) 30 | —41 | .043 6 Herculis 12 | +25 | .o20 | .24 
986| » Libre 15 31 | —15 | .oa2 x Herculis 17 12 | +37 | .o18 | .22 
987| @ Cor. Bor. 31 | +27 | .o10 59 Apodis (G.) 16 | —81 | .073 | .74 
993| § Cor.Bor.seqg.| 36] +37 | .027 6 Ophiuchi 17 | —25 | .o1g | .21 
997| @ Serpentis 40 | + 7 | .oro w Herculis 18 | +33 | .027 | .30 
998} § Serpentis 42 | +16 | .018 f Are 19 | —55 | .069 | .49 
999| K Serpentis | 15 45 | +18 | .024 6b Ophiuchi | 17 21 | —24 | .018 | .29 
1000| je ntis 45 | — 3 | -o19 6 Ophiuchi 23 | + 4] .o17 | .22 
1002 | 12 H. Draco. 45 | +63 | .028 6 Are 24} —61]....].-. 
1003{  @ Serpentis 47 | + 5] .014 a Are 26 | —50 | .056 | .46 
1006| © Urs. Min. 47 | +78 | .016 A Herculis 28 | +26 | .031 | .37 
1004) § Tri. Aust. | r5 48 | —63 | .o59 A Scorpii 17 28 | —37 | .os58 
1oos| A Libre 49 | —20 | .026 f Draconis 29 | +52 | .o14 
1009] y Serpentis 53 | +16 | .016 @ Ophiuchi 31 | +13 | -oro 
oro] & Scorpii 15 54 | —26! .023 § Serpentis | 17 33 | —15 1 .024 
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MEAN ERRORS OF NEWCOMB’S PLACES FOR 1920 OF STARS OF THE AMERICAS 
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Mean Error | 
1920. 
ge] wim | Be | Bet gi | ame 
a é ; 
—— | 
h m * is ” 

1131 | t Herculis | 17 37 | +46 | .o18 | .17 | 1240 | 6 Draconis 
1132 | @ Draconis 37 | +69 | .o2t | .21 J 1239 , d@ Sagittarii 
1129 | 7 Pavonis 38 | —65 | .067 | .s8 | r24r | 6 Lyre 
1134 | & Ophiuchi 40 | + 5§ | .or3 | .17 | 1242 | @ Aquile 
1135 | 2) Scorpii 42 | —40 | .066 | .54 | 1243 | « Cygni 
1137 | # Herculis | 17 43 | +28] .o14 | .19 ] 1248 | & Draconis 
1140 | & Draconis 43 | +72 | .o21 | .2zof- r25t , 8 Aquile 
1138 | » Ophiuchi 44| + 3] .017 | .21 | 1259 | A Cygni 
1146 | § Draconis 52 | +57 | -o21 | .21 | 1260 | 2 Cygni 
1145 | 89 Herculis 52 | +26 | .o25 | .33 | 1264! mw Aquile 
1150 | 35 Draconis | 17 53 | +77 | .022 | .23 | 1265 | A Sagittarii 
1147 Herculis 54 | +37 | .or7 | .21 | 1224 | & Octantis 
1148 | » Ophiuchi 55 | —10| .o16 | .22 | 1266, K Aquile 
1149 | § Herculis 55 | +29 | .034 | .30 | 1269 |} 6 Cygni 
1151 | ¥ Draconis 55 | +51 | .o13 | .16 | 1271 | 54 Sagittarii 
1152 7 Ophiuchi | 17 57 | + 3 | .031 | .26 | 1273 | A Sagitte 
1164 Urs. Min. | 17 58 | +87]....]...] 1282 | 15 Cygni 
1156 | 46 Are 18 o| —50/| .056 | .so] 1280 | / Sagittarii . 
1158 | » Sagittarii 1 | —30| .o21 | .39 | 1282 | » Aquilz 42 | +10 | .009 | .5§ 
1159 | 70 Ophiuchi 1| + 3 | .022 | .26 7 1283 | & Cygni 42 | +45 | .o21 | .18 
1160 | 72 Ophiuchi | 18 4] +10] .016 | .19 | 1284 | 6& Sagitte 19 44 | +18 | .o17 | -33 
1161 | o Herculis 4 | +29 | .org9 | .22 | 1286 | @ Aquile 47 | + 9 | -oro | .14 
1153 | xX Octantis 8 | —88 | .034 | .30 | 1288 | 7 Aquile 48 | + 1 | .o72 | 38 
1166 | “# Sagittarii 9 | —21 | .o16 | .19 | 1290 | & Draconis 48 | +70 | .oz4 | -19 
1169 | 7 Sagittarii 12 | —37 | .057 | .so | 1289 | 7 Sagittarii 50 | —42 | .073 | -@ 
1170 Gr. 2533 18 13 | +42 | .035 | .40 Fr291 | @ Pavonis IQ §1 | —73 | --+-]-e- 
1171 | 36 Draconis 13 | +64] .o20 | .21 | 1292 | S Aquile 51 | + 6 | .coB| . 
1173 | & Sagittarii I5 | —30| .020| .25 | 1297 | » Sagitte 55 | +19 | -o17 | -23 
1174 | 7 Serpentis 17 | — 3 | .016 | .17 | 1299 | © Sagittarii 19 58 | —28 | .o17 | -2% 
1175 | & Sagittarii 19 | —34 | .055 | .46] 1304 | & Aquile 20 o}| + 7 | .022 ! .33 
1178 j109 Herculis | 18 20 | +22 | .or8 | .21 | 1308 | 6 Aquile 20 71 — 1 | .or3 | .8 
1179 | @ Telescopii 21 | —46  .o49 | .41 | 1314 | © Cygni seq. 11 | +46 | -o19 | .1 
1185 | x Draconis 23 | +73 | .oz0 | .20 | 1318 | « Cephei 12 | +77 | -.o18 | -19 
1182 | A Sagittarii 23 | —25 | .o17 | .22 | 1319 | 24 Vulpecule 13 | +24 | .025 | .30 
1187 | ¢ Serpentis 26 | — 2] .027 | .38 | 1320 | @ Capricorni 14 | —13 | -or2 | .17 
1189 | 1 Aquile 18 31 | — 8| .o13 | .25 | 1321 | & Capricorni | 20 17 | —15 | .o22 | .3! 
1190 | § Pavonis 34 | —71 | .016 | .40 | 1324 | @ Pavonis 19 | —s5s7]----|--- 
1193 | & Lyre 34 | +39 | .009 | .15 [1325 | » Cygni 19 | +40 | -or3 | -17 
1196 | 2 Aquile 38 | — 9 | .029 | .30 | 1328 | # Capricorni 23 | —18| .o1g } -27 
1199 | @ Sagittarii 41 | —27 | .o22 | .26 | 1329 | @ Capricorni 24 | —18 | .o18 | .21 
1202 |110 Herculis | 18 42 | +20] .020 | .22 | 1332 | 41 Cygni 20 26 | +30 | .029 | -35 
1204 | 6 Aquile 43 | — § | .o20 | .32 | 1336] 6 Cephei 28 | +63 | .o18 | .17 
1206 | A Pavonis 45 | —62 | .osg | .52 | 1337 | & Delphini a9 | +11 | -o13 | -19 
1209 | # Lyre 47 | +33 | .013 | .16 | 1340 Gr. 3241 30 | +72 | .034 | - 
1212 | 50 Draconis 49 | +75 | .031 | .25 | 1341 | @ Indi 32 | —48 | .046 | .37 
1213 | o Draconis | 18 50 | +59 | .028 | .21 | 1344] §& Delphini | 20 34 | +14 | .o76 | .22 
1211 | © Sagittarii 50 | —26 | .o18 | .27 | 1348 | v Capricorni 35 | —18 | .023 | -33 
1215. 6 Serp. pr. 52 | + 4| .o17 | .25 | 1349 | @ Delphini 36 | +16 | -org | .22 
1218, R Lyre 53 | +44 | .o25 | .31 | 1350 | A Pavonis 38 | —66|..../... 
1220 | y Lyre 56 | +33 | .or8 | .22 J 1352 | @ Cygni 39 | +45 | oro: .12 
1219 | & Aquile 18 56 | +15 | .or7 | .19 | 1353 | 8 Delphini 20 40 | +15 | -079 | .24 
1222 | ¢ Sagittarii 58 | —30 | .042 | .37 | 1354 | & Capricorni 41 | —26 | .028 | 32 
1255 | A Urs. Min. | 18 59 | +89]....|...] 1356] » Delph. seq. 43 | +16 | .024 | -3 
1226 | §€ Aquile 19 2| +14] .org | .15 | 1357 | & Cygni 43 | +34 | .014g | -21 
1227. A Aquile 2] — §| .org | .23 $1358 | & Aquarii 43 | —10| .o14  .10 
1228 =e Cor. Aust. | 19 4 | —38 | .o50 | .42 | 1361 | 9 Cephei 20 44 | +62 | .o18 ! .16 
1230, tLyre 4 | +36 | .o25 | .290 | 1366 | “# Aquarii 48 | — g {| .o16, .22 
1231. 7% Sagittarii 5 | —21 | .org | .23 | 1368 | 76 Draconis 48 | +82 | .o22 | 2 
1237 | Ww Sagittarii | 19 11 | —25 | .o2r | .31 11364! £8 Indi 20 49 | —sq | .067 | .58 
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69' 32 pees Ht) 
71 220 Draco.(H'.) 


73| » Cygni 
72} @ Octantis 


74| 9» Microscop. 
78, 6 Capricorni 











80} & Cygni 

81| 61 Cygni pr. 

84| » Aquarii 

87 Br. 2777 

86 Pisc. Aust 

89 4 Cygni 

gr] & 

92| «& Equulei 

94| 6 Cygni 

j96| 6! Microscop. 

197 a Cephei 

}98| 2 Capricorni 

j99| x Pegasi 

yoo} y» Pavonis 

jo3| §€ Capricorni 

j06| g Cygni 

07, A Aquarii 

jo9| A Cephei 

415! & Aquarii 

416° 74 Cygni 

417| y Capricorni 

418| A Octantis 

424| & Pegasi 

426' 11 Cephei 

428| & Capricorni 

43x| m*?Cygni 

433, # Capricorni 

434, y Gruis| 

435| 16 Pegasi 

439) 79 Draconis 
20 Pegasi 

442, & Indi 


449| @ Aquarii 
450; «t Aquaril 


452, 20 Cephei 
451| @ Gruis 
453| t Pegasi 
456| 6 Pegasi 
457, % Pegasi 
459| © Cephei 
'460| 24 Cephei 
466| 6 Aquarii 
'467| @ Tucane 
1469| wv Octantis 
(473, y Aquarii 
1474| 31 Pegasi 
477| 3 Lacerta 
(478; « Aquarii 
1483 6 Aquarii 
1488 a Lacerte 
1489, v Aquarii 
1491 226 B. Cephei 
1490! 9 Aquarii 





21 


21 


21I 


21 


2I 


2I 
22 


22 


22 


22 


22 


1 22 


+28 


+41 
—77 
— 33 
—18 
+38 


—I12 


+78 


+40 
+10 
+71 
—16 
+26 
+73 
+ 


.O55 
-037 
.O17 
.018 
.020 
.O19 
.023 
.032 
.O15 
.022 
O15 
.O21 


-074 
.016 
.O21 
.020 
.061 


.024 


.018 
O14 
.o16 


.029 
018 
.065 
.012 
.028 


O17 


.o16 
.064 
.o18 


.022 
.058 
.O10 
.020 


.029 
019 
.O17 
.022 


.018 
.O21 
.013 
.O41 
.026 


013 


.O18 
.018 
.016 


.020 
.026 
.026 
.013 


22 | 1495 
-25 | 1497 
.22 | 1499 
.46 | 1500 
-49 | 1498 
.22 | 1501 
.20 | 1504 
19 | 1505 
.28 | 1506 
-21 | 1507 
.46 | 1510 
18 | 1512 
.22 | 1513 
20 | 1514 
.28 § 1516 
80 | 1520 
14 | 1523 
-25 | 1525 
.27 | 1528 
-43 | 1531 
31 7 1533 
-29 | 1532 
18 | 1534 
-14 | 1535 
.22 | 1536 
-31 | 1537 
.26 | 1539 
-51 | 1540 
.18 | 1542 
.26 | 1544 
.21 | 1546 
.24 1 1548 
-23 | 1550 
-52 | 1549 
.22 | 1552 
25 | 1553 
-25 7 1555 
80 | 1559 
13 | 1558 
.22 | 1561 
.29 | 1567 
.-- | 1568 
.2 | 1569 
.22 | 1570 
25 | 1572 
18 [ 1574 
.22 | 1576 
20 9 1577 
.32 | 1580 
.22 7 1581 
.18 | 1582 
.28 J 1583 
.20 | 1586 
.30 | 1587 
-21 | 1592 
-19 | 1593 
33 7 1595 
.25 | 1596 
19 


fEoh <1 


10 Lacertz 


e Pisc. Aust. 


§ Pegasi 
f8 Gruis 
f Octantis 
7 Pegasi 
Pegasi 
e Gruis 
t Aquarii 
He Pegasi 
z Cephei 
A Aquarii 
p Indi 
6 Aquarii 


a Pise. Aust. 


o Androm. 
f Pegasi 
a Pegasi 
55, Pegasi 
c? Aquarii 
x Cephei 

t Gruis” 


59 Pegasi 
5 Cassiop.(H!. ‘ 


¢ Aquarii 

® Aquarii 

y Tucane 
y Piscium 
y Sculptoris 
o Cephei 

t Pegasi 

b} Aquarii 

4 Cassiop. 

v Pegasi 

« Piscium 

6 Piscium 
70 Pegasi 

39 H. Cephei 
#8 Sculptoris 
72 Pegasi 


A Androm. 
t Androm. 
t Piscium 
y Cephei 
« Androm. 
oo? Aquarii 
i! Aquarit 
#® Androm. 
41 H. Cephei 
6 Sculptoris 
y' Octantis 
@ Pegasi 
p Cassiop. 
Gr. 4163 
@ Piscium 
€ Tucane 
30 Piscium 
2 Ceti 


22 39 
22 47 


a2 58 
23 0 


93 
| 
| 








i 


-O71 
.022 
.018 


30 
38 
17 
.46 
.30 
21 
aI 


24 
19 


17 
19 
.62 
25 
.28 
.22 
21 
14 
.40 
.32 
21 


41 
31 
.22 
.29 


-16 
.46 


.25 
32 
23 
24 
19 
.26 
.26 
21 
47 
30 
.20 
21 
19 
14 
.23 


37 
27 
-39 
27 
-33 
.29 


31 
.28 


37 
.16 


.28 
23 
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SOLAR EPHEMERIS, 1915. 
FOR WASHINGTON MEAN AND APPARENT NOON. 








Motion. | “oyfime Sire 

for Time of 

Right | Decli- | Apparent Meas Nom 

Ascen. | nation Noon. 

s ” m s hm 5 
Jan. 1118 44 28.76 | 29.40[-23 3 30.2] 29.5 J 11.042 |+11.71 J+ 3 24.99 | 16.17.90 1 11.07]18 41 3.85 
2118 48 53.62 | 54.34] 22 5834.9| 34.0] t1.029| 12.87] 3 53.29] 16.17.90) I 11.0311845 0.47 
3718 53 18.15 | 18.95] 22 5312.2] 11.1] tr.015| 14.02] 4 21.26] 16 17.90; 1 10.98] 18 48 56.9 
4118 57 42.32 | 43.21] 22 47 22.2| 20.9] 10.999 | 15.15] 4 48.88 | 16 17.89 | I 10.93] 18 52 §2-x) 
5119 2 6.10| 7.07] 2241 5.0] 3.7] 10.983 | 16.28] 5 16.11 | 16.17.88 1 10.8718 56 50.09 
6] 19 6 29.48 | 30.52 -22 34 20.8] 19.3 | 10.965 |+17.40 9+ 5 42.94 | 16 17.86 1 10.81] 19 046.65 
7119 10 52.43 | 53-54] 2227 9.8] 7.9] 10.047| 18.57 6 9.33 | 16 17.83 | 1 10.75919 4452! 
8] 19 15 14.92 | 16.11 | 22 19 32.3| 30.1] 10.927] 19.62] 6 35.25 | 1617.80! 1 10.68] 19 839.77 
9119 19 36.92 | 38.19] 22 11 28.3] 25.9] 10.905 | 20.73 7 0.71 | 16.17.76 | I 10.61} 19 12 36.8 
10] 19 23 58.40 | 59.75] 22 258.2] 55.4] 10.884! 21.80] 7 25.64 | 16 17.72 | 1 10.54] 19 16 32-8 
11] 19 28 19.35 | 20.77 [-21 53 62.1| 59.1 | 10.867 ean + 7 50.04 | 16 17.68 | 1 10.46] 19 2019.4 
12 | 19 32 39-74 | 41.23 | 21 .44.40.4| 37.1] 10.837 | 23.04] 8 13.88 | 16 17.63 | I 10.38] 19 2426-0 
131 19 36 59-55 | 61.09] 21 34 53-2| 49-6] 10.812 | 24.999 8 37.12 | 16.17.57 | E 10.30] 19 28 22.56 
14] 19 41 18.73 | 20.34] 2124 41.0] 37.0] 10.786 | 26.039 8 59.75 | 16 17.51 | I 10.219 19 32 19.2 
15] 19 45 37-28 | 38.95] 2113 63.9| 59.6] 10.759 | 27.06] 9 21.74 | 16.17.45 | 1 10.1219 3615.5 
16] 19 49 55.15 | 56.89 [-21 262.4] 57.8] 10.731 | +28.07 [+ 9 43.06 | 16 17.37 | 1 10.039 194012 3} 
17] 19 54 12.34| 14.14] 2051 36.7| 31.8] 10.702 | 29.07] 10 3.69| 16 17.30| 1 9-93] 1944 5.79 
18] 19 58 28.82 | 30.67] 20 39 47.2| 42.0] 10.672; 30.05] 10 23.61 | 16 17.23 | I 9.83119 48 5:35 
19] 20 2 44.57 | 46.47] 2027 34.2| 28.7 | 10.641 | 31.02 10 42.80 | 16.17.16 [1 9.73} 1952 1H 
20120 6 59.57 | 61.524 2014 58.2] 52.3 | 10.609 | 31.98 Ir 1.24] 1617.08] 1 9.63 19 55 8.6 
a1] 20 11 13.81 | 15.80 ]-20 159.3] 53.2 | 10-577 |+32.92 J+ II 18.92 | 16 17.00] T 9-539 195955 
22] 20 15 27.28 | 29.31 | 19 48 38.1 | 313.6] 10.545 | 33-848 II 35.83 | 16 16.91 | f 9.43920 gsr 8 
23 | 20 19 39.95 | 42-03 | 19 34 54.8| 48.0] ro.sta | 34.75 11 51.94 | 16 16.82] 1 9-33]20 7 abs 
24] 20 23 51.83 | 53.95} 19 2049.9| 42.7 10.478 35.65] 12 7.27] 16 16.72 | I 9.2272011 40 
2512028 2.91| 5.06] 19 623.7| 16.2] 10.445 | 36.53] 12 21.78 | 16 16.61 | 0 9.12] 2015 4143 
26 | 20 32 13.18 | 15.36 [-18 51 36.6] 28.7 | r0o.41r |+37.39 [+12 35-47 | 1616.50] I 9-00 20 19 37-4 
27 | 20 36 22.63 | 24.84] 18 36 28.8| 20.7 | 10.377 | 38.24] 12 48.38 | 16 16.38] 1 8.89]2023345 
28 | 20 40 31.26 | 33.50] 18 2061.0| 52.5 | 10.348 | 39-07] 13 0.45 | 16 16.26| 1 8.7892027 30-7 
29 | 20 44 39.07 | 41.34] 18 513.4] 4.6] 10.308] 39.89] 13 11.69 | 16 16.14] 1 8.66]2031 27-8 
30] 20 48 46.06 | 48.35] 17 48 66.4) 57.4] 10.274 | 40.69] 13 22.12 | 16 16.01} 1 8.54 20 35 24.8 
31 | 20 52 52.22 | §4.53 I-17 32 40.4] 31.0] 10.240 | +41.48 +13 31.72 | 16 15.87 | 1 8.42] 20 3920-9 
Feb. 1] 20 56 57.57 | 59.90] 17.15 55-6| 46.0] 10.206 | 42.25] 13 40.50/ 16 15.73 | 1 8.30] 2043175 
221 © 2.11] 4.459 1658 52.6| 42.7] 10.172| 43.00] 13 48.48 | 16 15.58] 1 8.19} 2047 13.78 
3721 § 5-84| 8.19] 1641 31.7] 21.5 | 10.139 | 43.749 13 55-64 | 16 15.43 | 1 8.07 20 51 10.28 
4) 21 9 8.76| 11.13] 1623 53.3] 42.9] 10.105 | 44.46] 14 2.00] 16.15.27] 1 7-95] 2055 6.83 
5} 21 13 10.88 | 13.26]-16 § 57.8] 47.2 | 10.072 |+45.16]+14 7.561 16 15.10| ¥ 7-84] 2059 38 
621 17 12.21 | 14.59] 15.47 45.5| 34.6] 10.039 | 45.85] 14 12.33 | 1614.93 | 7-722! 75998 
7] 20 21 12.76| 15.14] 1529 16.8) 5.7] 10.006 | 46.539 14 16.30| 16 14.76] 1 7.61521 65649 
8] 21 25 12.51 | 14.90] 15 10 32.3) 21-0] 9.974| 47-18] 14 19.50 16 14.58 | 1 7.50421 10534 
g] 21 29 11.49 | 13.87] 1451 32.2| 20.8] 9.041 | 47.829 14 21.91 | 16 14.40] 1 7-39 21 1449-0 
IO] 21 33° -9.70| 12.07 I-14 3217.0] 5.5] 9.909 |+48.44 I+14 23.55 | 16 14.22] 1 7.28 a1 18 4618 
11] 2% 37 7-13] 9.50] 1412 47.2! 35.5] 9-877 | 49-049 14 24.43 | 16.14.03] 1 7-17 21224271 
12}21 4r 3.80| 6.17] 13 5263.2] 51.39 9-845| 49-639 14 24.53 | 16 13.84]1 7.06 21 26 30-7; 
13] 21 44 59.71 | 62.07] 13 32 65.3 | 53-3] 9-814] so.tof 14 23.88] 16 13.65] 1 9.95 a1 30354 
14] 21 48 54.87 | 57.21] 13 12 54.2] 42.0] 9.783! $0.73 14 22.48] 16 13.461 6.84 a1 3432-39 
1§ J 21 52 49.28 | 51.61 f-12 §2 30.2| 17.9] 9.752 [+51.26 [+14 20.32 | 16 13.27|1 6.74 a1 3828 04 
16 | 21 56 42.95 | 45.27 |-12 31 53-7 | 41.49 9.721 |+51.77 [+14 17.43 | 16 13.08|1 9.63 a1 422540 




















Note.—For mean time interval of semidiameter passing meridian, subtract o®.19 from the sidereal interval. 
{Eph rs] 





b.16 
I7 
18 
1g 
20 
aI 
22 
23 
24 
25 
26 
27 
28 

we I 


we 


Apparent Right Apparent 
Ascension. Declination. 
Mean Noon. pe. Mean Noon. ' Non. 
hm “s s ee 
at 56 42.95 | 45-27 F-12 31 53-7| 41.4 
22 0 35.89 | 38.19} 12 1065.3 | 52.9 
22 4 28.11 | 30.39] Ir 49 65.2| 52.8 
22 8 19.62 | 21.88] 11 28 54.1| 41.6 
22 12 10.44] 12.67] Ir 7 32.2) 19.7 
2216 0.57| 2.78 §-1045 60.1| 47.6 
22 19 50.03 | 52.22} 102418.1| 5.6 
22 23 38.84 | 41.00] 10 226.6! 14.2 
22 27 27.01 | 29.15} 9 4026.1 13.7 
22 31 14.56 | 16.67] 91817.0/ 4.6 
22 35 1.51] 3-58>- 855 59.6) 47.3 
22 38 47.88 | 49.92] 833 34.3| 22.1 
22 42 33.68 | 35.69] 81061.5| 49.4 
22 46 18.94 | 20.92] 74821.5| 9.6 
22 50 3.68| 5.62] 725 34.8} 23.0 
22 §3 47-93 | 49-83 F- 7 2.41.8| 30.0 
22 57 31.79 | 33-56] 63942.7| 31.1 
23 4 15.02/ 16.84] 616 37.9/ 26.5 
23 457-90| 59-69] 5 5327.8, 16.6 
23 8 40.38 | 42.12] §3012.7| 1.7 
23 12 22.47 | 24.17 F— § 653.0] 42.3 
2316 4.19| 5.86] 443 29.3! 18.7 
23 19 45.56 | 47-19] 41961.7) 51.4 
23 23 26.60 | 28.19] 3 5630.7) 20.6 
2327 7-32| 8.87] 332 56.8| 46.8 
23 39 47-75 | 49-25 FF 3 9 20.2) 10.5 
23 34 27.90 | 29.36] 245 41.4] 32.0 
23 38 7-79] 9.20] 22160.9| 51.8 
23 41 47.43 48.80] 15819.1/ 10.2 
23 45 26.84, 28.17] 134 36.2) 27.6 
23.49 6.04 7-32 —- 11052.7| 44.4 
23 52 45.04 | 46.28] 047 9.1] 1.1 
23 56 23.88 | 25.06 I— 0 23 25.6! 17.9 
© 0 2.55| 3-69I+ 0 017.3| 24.7 
© 341.09 | 42.18] 023 59.2| 66.4 
© 719.51 | 20.56 1+ 047 39.9| 46.8 
© 10 57.83 | 58.83] 111 18.9/ 25.5 
© 14 36.07 | 37.02} 134 56.0| 62.2 
018 14.25 | 15.15] 158 30.7 | 36.6 
O 21 §2.40 , $3.25] 222 2.6| 8.2 
© 25 30.53 | 31-34 9+ 245 31-5] 36.8 
029 8.66| 9.43f 3 857.0/ 62.0 
© 32 46.83 | 47-55} 332 18.9| 23.5 
© 36 25.05 | 25.73] 3 5536.7] 41.0 
040 3.35| 3-98] 41850.2/ 54.2 
© 43 41.76 | 42.34 1+ 441 §9.1| 62.8 


© 47 20.29 


SOLAR EPHEMERIS, 1915. | 


FOR WASHINGTON MEAN AND APPARENT NOON. 





20.82I+ 5 5 3.1 


Hourly 
Motion. 


Equation 
of Time 
for 


| App. Right | Decli- | Apparent 











6.5 





Ascen. | nation 
3 7 oe 

9.72% [+51 .997 
9.691 52.26 
9.661 $2.74 
9-632 | 53.19 
9.603 | 53.63 
9-575 |+54.05 
9-547 | 54-45 
9-520 | 54.84 
9-494 | 55.2% 
9-469 | 55.56 
9-444 [+55.89 
9.420 | 56.22 
9-397 | 56.52 
9-375 | 56.8 
9-354 | 57-08 
9-334 |+57-34 
9-314 | 57-58 
9-295 | 57.81 
9.278 | 58.02 
9.262 | 58.23 
9.246 |+58.41 
9.233 | 58.57 
9.2197 | 58.72 
9.203 | 58.86 
9-190 |} 58.97 
9-178 |+59.07 
9.167 | 59.16 
9.157 §9.22 
9-347 | $9.27 
9.138 | 59.30 
9.129 |+59.32 
9.132% $9.32 
9-114 | 59.30 
9.108 | 59.27 
9.103 59.22 
9.099 [+59.16 
9-095 | 59.09 
9-092 | 59.00 
9.090 | 58.89 
9-089 | 58.77 
9.089 |+58.64 
9.090 | 58.49 
9.091 | 58.33 
9.094 | 58.16 
9-098 | 57.97 
9-103 |+57.77 
9.108 |+57.56 


Noon. 


m s 
+14 17.43 
14 13.81 
14 9-47 
14 4.42 
13 58.67 


13 52.24 
13 45-14 
13 37-39 
13 29.01% 
13 20.00 


+13 10.39 
13 0.20 
12 49.44 
12 38.14 
12 26.33 


+12 14.01 
I2 1.22 
Il 47-99 
II 34.32 
II 20.24 

+11 5.78 
10 50.95 
10 35-77 
IO 20.25 
IO 4.42 

+ 9 48.30 

9 31.90 

9 15-23 

8 58.32 

8 41.18 

8 23.83 

8 6.28 

7 48.56 

7 30.69 

7 12.67 


6 54-54 
6 36.3% 
6 18.00 
5 59-63 
5 41.23 
5 22.80 
5 4-39 
4 46.01 
4 27.69 
4 9-43 
+ 3 51.29 
+ 3 33-27 


+ 


+ 


+ 


a A RS a 


| 


Semi- 
diameter 
at 
Apparent 


Noon. - 


16 13.08 
16 12.88 
16 12.67 
16 12.46 
16 12.25 


16 12.04 
16 11.83 
16 11.61 
16 11.39 
16 11.16 


16 10.94 
16 10.71 
16 10.48 
16 10.24 
16 10.00 
10 9.75 
16 9.50 
16 9.25 
16 8.99 
16 8.73 


16 8.47 
16 8.21 
16 7.95 
16 7.68 
16 7.41 
16 7.13 
16 6.87 
16 6.60 
16 6.34 
16 6.07 
16 5.80 
10 5.54 
16 5.27 
16 5.00 
16 4.73 
16 4.46 
16 4.19 
16 3.92 
16 3.65 
16 3.37 
16 3.10 
16 2.83 
16 2.55 
16 2.27 
16 1.99 
16 1.71 
16 1.43 


Sidereal 
Time of 
Semid. 


Passing 
Merid. 


I 


on oe oe oe oe oe eo ee | 


-— = Se 


= 


6.63 
6.53 
6.43 


6.33 
6.23 


6.13 
6.04 
5:95 
5.86 
5:77 
5-69 
5-61 
5°53 
5-46 
5-39 
5-32 
5:25 
5.18 
§.12 
5-06 
5.00 
4-94 
4.88 
4.83 
4.78 


4-73 
4.69 
4.65 
4.62 
4-59 
4.56 
4-54 
4.52 
4.50 
4.48 
4-47 
4.46 
4-45 
4.44 
4-44 
4-44 
4-44 
4.45 
4.46 
4-47 


4-49 
4.51 


519 


Sidereal 
Time of 
Mean Noon. 


hm s 
2I 42 25.49 
21 46 22.04 
21 50 18.60 
21 5415.15 
21 5811.71 
22 2 8.26 
22 6 4.82 
2210 1.37 
22 13 57-93 
2217 54.48 
22 21 51.04 
22 25 47-59 
22 29 44.14 
22 33 40.70 
22 37 37-25 
22 41 33.81 
22 45 30.36 
22 49 26.92 
22 53 23-47 
22 57 20.02 
23 116.58 
23 5 13-13 
23 9 9.68 
2313 6.24 
2317 2.79 
23 20 59-34 
23 24 55-90 
23 28 52.45 
23 32 49.01 
23 36.45.56 
23 40 42.11 
23 44 38.67 
23 48 35.22 
23 52 31-77 
23 56 28.33 

© 024.88 

© 421.44 

o 817.99 

O12 14.54 

o 1611.10 


020 7.65 
024 4.20 
028 0.76 
0 3157-31 
© 35 53-86 
© 39 $0.42 
0 43 46.97 





Norsz.—For mean time interval of semidiameter passing meridian, subtract o*.18 from the sidereal interval. 


{Eph rs) 





020 





> 
i 
La! 


00 On A Mm & W b 


= 


00 CON A tim WwW BW mo 


od 


a] 
= 


12 
13 
14 
15 
16 


Mean Noon. 


hms 


© 
© 
© 
© 
© 


0 


tot 


4 ~§ eH HM 


» ©» HW BH WH BOHN WD WH HD WD WD MH FH wt Ht Ot 


wWwwmHmwmwiuaQa Www nb b b 


3 


49 3°35 
43 41.76 
47 20.29 
5° 58.97 
54 37.81 
58 16.85 
1 56.10 
5 35-57 
9 15.28 
12 55.26 
16 35.50 
20 16.04 
23 56.88 
27 38.03 
31 19.5% 
35 1-33 
38 43-51 
42 26.05 
46 8.96 
49 52.26 
53 35-96 
57 20.08 
I 4.62 
4 49.60 
8 35.02 


12 20.91 
16 7.27 
1g §4.12 
23 41.47 
27 29-34 
3! 17-73 
35 6.67 
38 56.17 
42 40.22 
46 36.85 
50 28.06 
54 19.85 
58 12.22 
2 5.18 
5 §8.72 


9 52.85 


13 47-57 
17 42.86 


21 38.73 | 


SOLAR EPHEMERIS, 1915. 


FOR WASHINGTON MEAN AND APPARENT NOON. 


Apparent Right Apperent Hourly 
Date. 


App. 
Noon. 


$ 

3-98 
42.34 
20.82 
59-46 
38.26 
17.25 
56.46 
35-89 
15.56 
55-49 
35-79 
16.19 
56.99 
38.11 
19-55 

1.33 
43-47 
25-97 

8.85 
§2.12 


35-79 
19.87 

4.38 
49-33 
34-72 
20.58 

6.91 
53:73 
41.06 
28.90 


17.27 

6.19 
55-67 
45-71 
36.32 
27.51 
19.28 
11.64 

4-59 
58.13 


§2.25 
46.95 
42.24 
38.10 


25 35-16 | 34.54 


29 32-17 | 31.54 
17 | 3 33 29-73 | 29.11 [+19 11 46.7 | 44.6 





e e ” 


+ 418 50.2 


441 59.1 
5 5 31 
§28 1.7 


5 50 54.8 


+ 613 41.9 


6 36 22.7 


6 58 56.9 
7 2124.0 


7 43 43-8 


+8 5§55.9 


8 27 59.8 
8 4955-3 
9 11 42.0 
933 19-4 


+ 9 5447-3 


1016 5.2 
10 37 13.0 
10 58 10.2 
1118 56.5 


+II 39 31.5 


TI 59 54-9 
1220 6.3 
1240 5.5 
12 §9 52.1 


+13 19 25.9 


13 38 46.6 
13 57 53-7 
1416 47.1 
14 35 26.4 


+14 53 53.4 





54-2 
62.8 

6.5 

4-9 
57-6 
44-4 
24.9 
58.8 
25.7 
45-2 
57.0 
60.7 
56.0 
42.4 
19.6 


47-3 

5.1 
12.7 

9-7 
55-7 
30.5 
53-7 

5.0 

4.0 
50.5 
24.2 
44.7 
51.7 
45.0 
24.3 
49.2 


1§ 11 61.7 59-4 


1§ 29 57.1 
1§ 47 37-3 
16 461.8 


16 39 3.0 
16 §5 38.9 
17 11 58.0 
17 27 60.0 


17 SQII.1 


54:7 
34.8 
59-4 


+162210.5' 8.1 


0.6 
36.5 
55-6 
57-5 


+17 43 44.4| 42.0 


8.7 


18 1419.6! 17.3 
1829 9.8] 7.5 
18 43 41.1 | 38.9 


+18 57 53.6| 51.4 





” 


9.098 |+57.97 
9 -t03 $7-977 
9.108 | 57.56 
9-3%4 | $7-33 
9.332 | 57.09 
g.xrgr |+56.83 
9.340 | 56.56 
9-150 | 56.28 
9.160 | 55.98 
9x72 ss .66 
9-183 .+55.33 
9-195 | 54-99 
9.208 54.63 
9.222 $4.25 
9.236 | 53.86 
9.290 | +53.46 
9-265 | 53.04 
9.280 | 52.61 
9.296 | 52.36 
9-312 | 513.70 
9.329 |+51.22 
9-347 | 50-73 
9.365 | 50.23 
9.383 | 49-71 
9-402 | 49.18 
9.422 |+48.64 
9-442 | 48.08 
9-462 | 47.52 
9-483 | 46.93 
9-505 | 46.34 
9-528 |+45.74 
9-5S% | 45.32 
9-574 | 44-49 
9-597 | 43.85 
9.621% | 43.20 
9-646 | +42.53 
9-670 | 42.85 
9-694 | 41.15 
9-719 | 40.44 
9-743 39-72 
9-768 |+38.99 
9.792 | 38.24 
9.816 | 37.48 
9.840 | 36.70 
9-863 | 35-9! 
9.887 |+35.12 
9-910 |+34.31 


for 


App. { Right | Decli- | Apparent 
Mean Noon. | noon.} Ascen. | natior Noon. 


m 3s 
+4 9-43 
3 §1.29 
3 33-27 
3 15.40 
2 57-69 
+ 2 40.19 
2 22.88 
2 5.80 
I 48.96 
I 32.39 
+1 16.09 
I 0.07 
© 44.36 
© 28.96 
+0 13.89 
—o 0.84 
© 15.22 
© 29.23 
© 42.87 
© 56.12 


-1 8.98 
I 21.41 
T 33-42 
I 45.00 
I 56.13 

—2 6.80 
2 16.99 
2 26.70 
2 35-90 
2 44-59 

—2 52.75 
3 2-37 
3 7-43 
3 13-93 
3 19.86 

—3 25.21 
3 29.98 
3 34-16 
3 37-76 
3 49-77 

—3 43-20 
3 45-95 
3 46.31 
3 47-01 
3 47-12 


—3 46.67 
-3 45-66 


1.99 
1.71 
1.43 
1.15 
0.87 


0.59 
0.30 

0.02 

15 59-74 
15 59.46 
15 59.18: 
15 58.91 ! 
15 58.64 | 
15 58.37 | 
15 58.10 | 
15 57-83 

15 57-56 

15 57-30 | 
TS 57-04 

15 56.79 

15 56.54 

15 56.29 | 
T5 56.04 ' 
15 55-79 | 
TS 55-54 

15 55-29 
15 55-04 | 
Is 54.80 | 
T5 54°55 | 
15 54-31 | 
15 54-07 | 
15 53-82! 
15 53-58 

T5 53-34. 
15 53-10! 





| 15 52.86! 


15 52.63 
15 52.41 
1§ 52.19 
T5 S$1-97 


+5 50075 
15 51.54 
T5 51-33) 
15 51.12! 
1§ §0.91 


I 4.47 
I 4-49 
I 4.51 
I 4.53 
I 4.55 


1§ 50.71 | I 7.20 


15 50.52 | 


I 7-39 




















1 46 51.4 
t 50 48.9 
1 54 4495 
1 98 41.2 
a 2360 
2 6 yo 
2103-7; 





2 34 :27.;2 
2 18 24.18 
2 22 2083 
2 2617.9 
2 30 13.04 


Nore.—For mean time interval of semidiameter passing meridian, subtract o*.18 from the sidereal interval 


[Eph 1s) 


SOLAR EPHEMERIS, 1915. 


FOR WASHINGTON MEAN AND APPARENT NOON. 


| Apparent Right 
Ascension. 


date. 


ay 17 
18 


19 


21 


B wee wm 8 VY WY WD W 
= SS &- Aun fw w& 


nthe w NR HF 


—-— pa tt fet ~~ $=» 
Pee SS eMErRA ASEH EK CO O~ oa 


24 

25 

26 

27 

28 

29 

30 
July x 
2 


Mean Noon. 


h m 8 

3 33 29-73 
3 37 27-86 
3 41 26.52 
3 45 25.72 
3 49 25.45 
3 53 25-70 
3 57 26.47 
4 1 27.74 
4 § 29.49 
4 9 31.74 
413 34-47 
417 37-67 
4 21 41.34 
4 25 45.47 
4 29 5§0.05 


4 33 55.06 
4 38 0.51 
442 6.37 
4 46 12.63 
4 50 19.26 


4 54 26.26 
4 58 33.60 
5 2 41.26 
5 6 49.21 
5 10 57.44 
515 5.92 
5 19 14.62 
5 23 23-53 
§ 27 32.60 
5 31 41.82 


5 35 51.17 
§ 40 0.61 
5 44 10.12 
5 48 19.67 
§ 52 29.23 
5 56 38.79 
6 © 48.32 
6 4 57.80 
6 9 7.20 
6 13 16.51 
6 17 25.70 
6 21 34.76 
6 25 43.68 
6 29 52.44 
6 34 1.01 
6 38 9.38 
6 42 17.53 


App. 
Noon. 


8 
29.11 
27.24 
25.91 
25.11 
24.85 
25.11 
25.89 
27.17 
28.94 
31.20 


33-95 
37-17 
40.85 
45.00 
49.60 


54-64 
O.II 
6.00 

12.28 


18.95 
25-97 
33-34 
41.03 
49-02 
57-28 

5:79 
14-53 
23-47 
32.58 
41.84 
51.22 

0.70 
10.24 
19.83 
209.44 
39-93 
48.60 
58.11 

7°55 
16.89 


26.12 
35-22 
44.18 
52-97 

1.58 

9.98 
18.16 


Apperent 
Declination. 


Mean Noon. | 


e , w” | 
+19 11 46.7 
19 25 20.3 
19 38 34.1 
19 §1 27.8 
20 361.2 








+20 16 13.9 
2028 5-8) 
20 39 36.7 
20 50 46.2 
2I 134.3 

+21 11 60.8 
2122 5.3 
21 31 47.7 
214i 7.7 
2150 5.3 

+21 58 40.2 
22 652.3 
2214 41.2 





2229 9.3 
+22 35 48.1 
2242 3.2 
22 47 54-4 


22 §3 21.5 
22 58 24.5 


+23 3 33 
23. 717-7 
2311 7.6 
23 14 32-9 
23 17 33-7 

+2320 9.8 
23 2221.2 
2324 7.8) 
23 25 29.7 | 
23 26 26.8 ' 

+23 26 59-1 
2327 6.6 
23 26 49-4) 
23 26 7-5) 
2325 0.8 

+23 23 29.4 
23 21 33.4! 
23 19 12.9! 
23 1627.8 
23 13 18.2 | 


+23 9.44.2. 
+23 5.45.8: 


App. 
Noon. 


44.6 
18.3 
32.2 
26.0 
59-4 
12.2 

4.2 
35.1 
44-7 
32-9 
59-4 

3-9 
46.4 

6.6 

4-3 


39-3 
51-5 
40.6 
6.4 
8.8 


47.6 

2.7 
54.0 
21.3 
24.3 


3.1 
17-5 

75 
32-9 
33-7 

9.8 
21.2 

7.8 
29.7 
26.8 


§9.1 

6.6 
49-4 

7-4 

0.7 
29-3 
33-2 
12.6 
27.4 
17-7 
43-6 
45.2 











Hourly 
Motion. 
Right | Decli- 
8 ” 
9.910 |-+34.32 
9-933 | 33-4 
9-956) 32.66 
9-978 | 31.82 
10.000 | 30.97 
10.041 | +30.10 
10.0423 | 39.22 
10.063 | 28.34 
10.084 | 27.45 
10.104 | 326.56 
10.324 |+25.65 
10.143 | 24.73 
10.362 ! 23.80 
10.381 | 22.87 
10.200 | 21.93 
10.218 +2008 
10.236 | 20.02 
10.253 | 19.06 
10.269 | 18.09 
10.284 | 17.1% 
10.299 |+16.12 
10.3173 | 15.33 
10.335 | 14.13 
10.337 | 13.13 
10.348 | 12.12 
10.358 |+2z1.11 
10.367 | 10.09 
10.375 9.07 
10.382 8.05 
10.387 7.02 
10.39% |+ 5.99 
10.395 4.96 
10.397 3-93 
10.398 2.90 
10.399: 1.87 
10.398 , 0.83 
10.396 I 0.20 
10.393 | 1.23 
10.390 2.26 
10.386 3.29 
10.381 = 4.32 
10.375 | §.35 
10.369 ; 6.37 
10.362; 7.39 
10.353 | 8.4% 


Equation 
of Time 
for 


A 
oon. 


m™m 8 

—3 45.66 
3 44.10 
3 42.00 
3 39.36 
3 36.18 


~3 32-49 
3 28.29 


Semi- 
diameter 


Apparen t 
oon. 


15 50.52 
T§ 59-33 
T§ 50.15 
15 49-97 
15 49-79 
15 49.62 
T5 49-45 


3 23-58 | 15 49.28 


3 18.37 
3 12.68 


2 59.87 
2 52.76 
2 45-19 
2 37.18 
—2 28.72 
2 19.83 
2 10.53 
2 0.83 
I 50.75 
—I 40.31 
I 29.52 
1 18.42 
I 7.02 
© 55-35 
—O 43-43 
© 31.29 
© 18.94 
—-o 6.42 
+0 6.25 
+0 19.03 
© 31.92 
© 44.87 
© 57.86 
1 10.87 


+I 23.88 
r 36.85 


I 49-77 
2 2.61 


15 49.12 


| 15 48.96 
-3 6.51 | 15 48.80 


15 48.64 
1§ 48.49 
15 48.34 
15 48.19 
1§ 48.04 
1§ 47.89 
1§ 47-75 
15 47.61 
15 47-47 


15 47-34 
15 47-22 
1§ 47.11 
15 47-00 
15 46.89 
15 46.78 
15 46.68 
15 46.59 
15 46.50 
15 46.41 


1§ 46.33 
1§ 46.27 
15 46.20 
15 46.14 
1§ 46.08 


1§ 46.03 
15 45.98 
15 45-93 
15 45-89 


2 15.36: 15 45.85 
+2 28.00 | 15 45.82 
2 40.51 | 15 45-79 


2 §2.87 
3 5-97 





15 45.76 
15 45-73 


3.17.08 | 15 45.71 
10.344 — 9.43] +3 28.89 1§ 45.69 
10.335 —10.44] +3 40.49 | 15 45.67 


Sidereal 
Time of 
Semid. 
Passing 
Merid. 
m 8 

1 7.29 
I 7-37 
Tt 7-45 
I 7-53 
1 7.60 
7-67 
7°75 
7.82 
7-90 
7:97 
8.04 
8.11 
8.17 
8.23 
8.29 


8.34 
8.40 
8.46 
8.51 
8.56 
8.61 
8.65 
8.69 
8.73 
8.77 
8.80 
8.83 
8.85 
8.87 
8.89 
8.91 
8.92 
8.93 
8.94 
8.95 


8.95 
8.95 
8.94 
8.93 
8.92 


Se SS lt tee teeta 


on on oe | 


8.91 
8.89 
8.86 
8.83 
8.80 


8.77 
1 8.74 


= = = ot ot 


Ln! 


O21 


Sidereal 
Time of 
Mean Noon. 


hm s 

3 37 15.40 
3 41 11.96 
345 8.51 
349 5-97 
3 53 1.63 
3 56 58.18 
4 ° 54-74 
4 4 §1.30 
4 8 47.86 
4 12 44.42 
4 16 40.97 
4 20 37.53 
4 24 34.09 
4 28 30.65 
4 32 27.20 
4 36 23.76 
4 40 20.32 
4 44 16.88 
4 48 13.44 
452 9-99 
456 6.55 
5 © 3.11 
5 3 59-67 
5 7 56.23 
§ 11 52.78 
5 15 49-34 
5 19 45.90 
5 23 42.46 
5 27 39-02 
5 31 35.58 
§ 35 32-14 
5 39 28.69 
5 43 25-25 
5 47 21.81 
§ 51 18.37 


5 §5 14.93 
5 §9 11.49 
6 3 8.04 
6 7 4.60 
61r 1.16 
6 14 57.72 
6 18 54.28 
6 22 50.84 
6 26 47.40 
6 30 43.95 
6 34 40.51 
6 38 37.07 


Note.—For mean time interval of semidiameter passing meridian, subtract o*.19 from the sidereal interval. 


[Eph 1s] 


522 SOLAR EPHEMERIS, 1915. 
FOR WASHINGTON MEAN AND APPARENT NOON. 


parent Hourly 
Declination. Motion. 


Decli- 
nation 
” 


Date. 











v8 
8 


hm $s 



























July 176 38 9.38] 9. 43-6 | 10.344 |— 9-43 | +3 28.89 | 15 45.69 | 
246 42 17.53 | 18.16] 23 545.8) 45.2] 10.335 | 10.449 3 40.49 | 15 45. 67 
316 46 25.43 | 26.10] 23 123.3) 22.5] 10.324) 12-48] 3 51-84 | 15 45.66 
41 6 50 33.08 | 33.78] 22 56 36.6| 35.7 | 10.323 | 12-481 4 2.93 | 15 45.65 | 
516 S4 40.44 | 41.17 | 2251 25.8] 24.8] 10.301 | 13.459 4 13-73 | 15 45-64 
616 58 47.50 | 48.25 [+22 45 51.1] 50.1 | 10.287 |—14.44 f+ 4 24.22 | 15 45.04] I 8.5) 6 54 23.30 
717 2 §4.22| 55.00] 22 39 52.7] 51.6] 10.273 | 35.43] 4 34-39 | 15 45.65] 1 8.5216 58 19.58 
817 7 0.59| 1.40] 2233 30.6| 29.4 J 10.258 | 16.422 4 44.22 | 15945.66| 1 8.4797 2 16.43 
9] 7 1x 6.61 | 7.44] 2226 45.0] 43.7] 10.242 | 17-38] 4 53-66 | 1545.68] 1 8.417 612.98 
IO] 7 15 12.23 | 13.09] 22 19 36.2 | 34.7 | 10.226 | 38.35 5 2.72] 15 45.70] 1 8.3517 10 6.4 










IX] 7 19 17.44 | 18.32 [+2212 4.2| 2.5 ] 10.208 |—19.31 | +5 12.37 | 15 45.73 | 1 8.2917 4 6g 
12] 7 23 22.22] 23.12] 22 4 9.2] 7.4] 10.190| 20.27] 5 19.59] 15 45-76] 1 8.2397 18 2. 
1317 27 26.55 | 27.47 | 2255 51.4| 49.5] s0.271 | 21-22] 5 27.36 | 15 45.80] 1 8.179 7 21 9-21 
14] 7 31 30.40/ 31.359 214711.1| 9.0] ro.xsr | 22.13] 5 34-66] 15 45.85] 1 8.1097 25 55-7 







2138 8.4] 6.2] 10.130 | 23.07$ 5 41.48 | 15 45.90] 1 8.03] 7 29 52:33 


+21 28 43.6| 41.3 | 10.109 |-23.99 | +5 47-79 | 15 45-95] 1 7.901733 8% 
2118 57.0] 54.5 | 10.087 | 24.90] 5 53.57 |15 46.01 | 1 7.8917 37 45-4 
21 848.7| 46.1] 10.065 | 25.791 5 58.82 | 15 46.08 | 1 7.8297 41 2 
20 58 19.0] 16.2 J 10.041 | 26.68] 6 3.52] 15 46.15] I 7-7517 45399 
20 47 28.0| 25.2} 10.017 | 27.56 6 7.66 | 15 46.23 | x 7.6797 49 35-17 


7 35 33-78 | 34-74 


7 39 36.64 | 37.62 
7 43 38.99 | 39-98 
7 47 40.80 | 41.80 
7 51 42.06 | 43.07 
7 55 42.75 | 43-78 


7 59 42.88 | 43.92 



















+20 36 16.2| 13.3] 9.993 |-28.43 | +6 11.23 | 15 46.31 | 1 7.5997 53 31% 










2218 3 42.44 | 43.48] 2024 43.7] 40.7] 9-969] 29-28] 6 14.23 | 15 46.39 | 1 7-519 7 57 2933 
2318 7 41.41 | 42.45] 2012 50.7] 47.6] 9.045] 30.13] 6 16.64] 15 46.48] 1 7.43)8 1473 
2418 11 39.79 | 40.83] 20 037.5] 34.3] 9.920| 30.07] 6 18.46] 15 46.57] 1 7.35]8 § 21-4 






1948 4.3| 1.0] 9.896| 31.79] 6 19.69 | 15 46.66] 1 7.26]8 917% 
19 3511.5| 8.0] 9.871 |-32.61 ] +6 20.33 | 15 46.75| 1 7.18] 8 13 4-4 
19 21 §9.1| 55-69 9-847| 33-4298 6 20.38 | 15 46.85] 1 7.09] 8 17 1101 
19 827.5) 23.9] 9-892] 34.21] 6 19.84] 15 46.95 | 1 7.01] 8 21 75; 
18 54 36.9| 33.2] 9-797| 35.00) 6 18.72 | 15 47.05 | 3 6.9218 25 4:13 
18 40 27.5 | 23.8] 9.773 | 35.28] 6 17.00 | 15 47.16| 1 6.83 | 8 29 0.68 


8 15 37-58 | 38.63 
8 19 34-79 | 35-84 
8 23 31.40 | 32.45 
8 27 27.42 | 28.46 
8 31 22.85 | 23.88 
8 35 17.70 | 18.72 
8 39 11.95 | 12.96 
8 43 5.62! 6.62 
8 46 58.70 | 59.69 
8 50 51.19 | §2.17 
8 54 43-10 | 44.06 
8 58 34.41 | 35-36 
Q 2 25.14] 26.07 
9 6 15.29] 16.20 
9 10 4.86] 5.74 
9 13 53-84 | 54.71 
9 17 42.25 | 43-09 
9 21 30.08 | 30.89 
9 25 17.33 | 18.13 
9 29 4.02] 4.79 
9 32 50.15 | 50.89 
9 36 35-71 | 36.42 
9 40 20.72 | 21.40 











+18 25 59.6| 55.9] 9-748 |-36.saf +6 14.70 | 15 47.27 | 1 6.74] 8 32 57-4 
18 3113.5) 9.7] 9-724| 37-30] 6 11.81 | 15 47.39 | 1 6.66] 8 36 3% 
1756 9.5| 5.6] 9.699) 38.041 6 8.33 | 15 47.51 | 1 6.5748 40 50:35 
17 40 47-9| 43.9] 9-675 | 38-77] 6 4.26 | 15 47.63 | x 6.49] 8 44 46-9! 
1725 8.8] 4.9] 9.651] 39.48] 5 59.61 | 15 47.75 | 1 6.40] 8 48 454: 

+17 912.8] 8.8] 9.626 |-40.19 1 +5 54.37 | 15 47-88 | 1 6.3178 $2 40% 
16 52 59.9| 55.9] 9.602| 40.881 5 48.54] 15 48.02 | 1 6.22] 8 56 36.9 
16 36 30.6| 26.6] 9.577| 41-56] 5 42.13 | 15 48.16] 1 6.13]9 03-44 
1619 45.0] 41.1 9.553 | 42-23] 5 35-14 | 15 48.30| 1 6.0519 4 29-69 
16 243.7] 39-8] 9-s29| 42-88] 5 27.57] 15 48.45] 1 5.9619 8 26.35 

+15 45 26.8| 23.0] 9.505 |—43-s2] +5 19.42 | 15 48.60] 1 5.8819 12 22.80 
15 27 54.8| 51.0] 9.48: | 44.13 5 10.69 | 15 48.75] 15-7919 16 19:3 
1510 7.9| 4.2] 9.457| 44-761 5 1.39] 15 48.92| 1 5.72] 9 205” 
1452 6.4| 2.8] 9-434] 45-36] 4 51.52 | 15 49.09 | 1 5.63]. 9 24 24 
14 33 50-9| 47-3] 9-410] 45.94] 4 41.09 | 15 49.27] I 5-5549 28 9.05 

+1415 21.4| 17.9] 9.387 |—46.51 | +4 30.10 | 15 49.45| 15-4719 2 2 

+13 56 38.5] 35.0] 9.364 |-47.07] +4 18.55 | 15 49.63 | I 5-40 g 36 2.44 


















“‘org.—For mean time interval of semidiameter passing meridian, subtract o*.19 from the sideresl interval. 
[Eph 1s) 


date, 


17.16 


kt. x 


SOLAR EPHEMERIS, 1915. 
FOR WASHINGTON MEAN AND APPARENT NOON. 


Apperent Right 
Ascension. 


Mean Noon. 


hm i s 

9 40 20.72 
944 5-19 
9 47 49.12 
9 ST 32-52 
9 55 15-42 
9 58 57.81 
10 2 39.72 
Io 6 21.17 
IO1O 2.17 
10 13 42.73 
10 17 22.88 
1o21 2.63 
10 24 42.01 
10 28 21.03 


10 31 59.71 
10 35 38.06 
10 39 16.10 
TO 42 53.85 
10 46 31.33 
Io 50 8.54 


10 53 45-51 
10 §7 22.26 
o 58.79 
4 35-13 
8 11.29 
II 47.28 
II 15 23.12 
11 18 58.83 
II 22 34.42 
1126 9.90 
II 29 45.30 
II 33 20.63 
Ir 36 55.91 
IX 40 31.16 
1144 6.41 
IX 47 41.68 
II 51 16.99 
II §4 52.37 
Ir 58 27.83 
12 2 3.41 


12 5 39.12 
I2 9 15.00 
12 12 51.06 
12 16 27.32 
1220 3.82 


12 23 40.56 
12 27 17-57 


App. 
Noon. 
8 
21.40 

5.83 
49.72 
33-99 
15-95 
58.31 
40.18 
21.58 

2.54 
43.06 
23.17 

2.88 
42.21 
21.19 


59-83 


38.13 
16.12 
53-82 
31.25 

8.42 
45-34 
22.04 
58.52 
34.81 
10.92 
46.86 
22.65 
58.30 
33-84 

9-27 
44.61 
19.89 
55.12 
30.32 

5°52 
40.73 
15-99 
51.32 
26.73 

2.25 


37-91 
13-73 
49:74 
25.96 

2.40 
39-99 
16.05 


Apparent Hourly 
Declination. Motion. 


Mean Noon. 


e , ” 


+13 56 38.5 
13 37 42-3 
13 18 33.3 
1259 11.8 
12 39 38.0 


+12 19 §2.3 
TI $9 55-0 
II 39 46.3 
I1 19 26.5 


10 §8 56.0 
+10 3815.1 
1017 24.0 
9 56 23.0 
935 12.4 
9 13 52-4 
+ 8 52 23.6 
8 30 46.0 
8 9 0.2 
747 6.4 
725 49 
+7 256.1 
6 40 40.2 
6 18 17.8 
5 55 49-0 
533 14.3 
+ § 1034.0 
447 48.5 
424 58.1 
4 2 3.1 
339 4-1 
+ 316 1.3 
2 52 54-9 
229 45-4 
2 633.1 
I 43 18.3 
+ 120 1.3 
© 56 42.4 
© 33 21.9 
+ O10 0.2 
— 013 22.5 
~ 03645.9 
ro 9.6 
1 23 33-3 
1 46 56.7 
2 1019.4 


~ 233 41.1 
— 25661.4 


Equation 


of Time 


for 


App. | Right | Decli- } Apparent 
Noon.| Ascen. | nation 





oo 


35-0 


39.0 
30.2 


8.8 
35-2 


49.6 
52.4 
43-9 
24.4 
54-2 
13.5 
22.6 
21.7 
11.4 
51.7 
23.1 
45-9 

0.4 

6.8 

5-6 
57-1 
41.6 
19.4 
59-9 
16.6 
36.7 
51-5 
61.4 

6.9 

8.2 


5:7 
59-7 
50-5 
38.6 
24.1 


7-4 
48.9 
28.8 

7-4 
15.0 
38.0 

1.4 
24.8 
47.8 
10.1 


31-5 
51-5 


8 a 
9-364 |—47.07 
9-34I | 47.61 
9-319 | 48.14 
9.298 | 48.65 
9-277 | 49-15 
9.256 |-49.65 
9.236 50.13 
9.217 50.60 
9.199 | 51.05 
9.181 §1.49 
9.164 |—52.92 
9-148 | 52.34 
9-133 | $2.75 
9.119 53.14 
9.10s | 53.52 
9-091 )—53.88 
9.979 | $4.24 
9.067 | $4.58 
9.056 | 54.90 
9-045 | 5§.at 
9-035 |—S5.St 
9.026 | 55.80 
9.018 | 56.07 
9.010 | 56.32 
9.003 56.56 
8.996 |—56.79 
8.990 $7.00 
8.985 | 57.20 
8.980 | 57.38 
8.976 | 57.54 
8.973 |—$7.69 
8.971 | 57.83 
8.970 | 57.96 
8.969 | 58.07 
8.969 | 58.16 
8.970 |—58.25 
8.972 58.32 
8.976 | 58.38 
8.980 | 58.43 
8.985 58.46 
8.991 |—58.48 
8.998 | 58.49 
9.007 58.48 
9.016 | 58.46 
9.026 | 58.43 


9.037 
9.048 


Noon. 


m 8 

4 18.55 
4 6.46 
3 53-84 
3 40.69 
3 27-03 
3 12.86 
2 58.22 
2 43.12 
2 27.56 
2 11.57 
I §5.17 
I 38.37 
I 21.19 
I 3.66 
© 45-79 
© 27.60 
© 9.09 
© 9.72 
© 28.79 
© 48.13 


I 7.71 
I 27.51 
I 47.52 
2 7-73 
2 28.12 
2 48.68 
3 9-39 
3 30.23 
3 $1.19 
4 12.25 


4 33-40 
4 54.62 
5 15.89 
5 37.18 
5 58.48 
6 19.76 
6 41.00 
7 2.17 
7 23-25 
7 44.22 
8 5.06 
8 25.73 
8 46.22 
9 6.51 
9 26.57 


—58.381— 9 46.38 
—58.31J-I0 5.91 


diameter 
at 
Apparent 
Noon. 


‘ r 


1§ 49.63 
15 49.82 
15 50.01 
15 50.20 


TS 59-39 


T5 59-59 
1§ 59-79 
15 50-99 
15 51.19 
15 51.40 
15 51.61 
I§ 51.82 
1§ 52.03 
15 52.24 
15 52.46 
15 52.68 
T§ 52-90 
15 53.12 
15 53-34 
TS 53-57 
15 53.80 
T5 54-04 
15 54.28 
15 54-52 
15 54.76 


15 55.01 
15 $5-27 
TS 55-53 
15 55-79 
15 56.05 
1§ 56.31 
15 56.57 
15 56.84 
15 57.11 
15 57-37 


15 57-64 
15 57-91 
15 58.18 
15 58.46 
15 58.73 


15 59.00 
15 59.27 
15 59-53 
15 59.80 
16 0.07 


16 0.34 
16 0.61 


Sidereal 
Time of 
Semid 


523 


Sidereal 
Time of 


Passing | Mean Noon. 
Merid. 


Oro et es ge > > > > > 2 ee ee 2 | 


= = ol 





8 
5-40 
5:33 
5.26 
5-18 
5-11 


5-04 
4.98 
4.91 
4.85 
4.78 
4.72 
4.66 
4.60 
4-54 
4.49 
4.44 
4-39 
4-35 
4.31 
4-27 
4.23 
4.20 
4.17 
4.14 
4.11 


4.09 
4.07 
4.05 
4.04 
4.03 
4.02 
4.01 
4.01 
4.01 
4.01 


4.02 
4.03 
4.04 
4.06 
4.08 


4.10 
4.12 
4.15 
4.18 
4.21 


4.24 
4.28 


hm s 

930 2.14 
9 39 58.69 
9 43 55-25 
9 47 51.80 
9 51 48.36 


9 55 44-91 
9 59 41.47 
10 3 38.02 
10 7 34.58 
IO II 31.13 


10 15 27.69 
10 19 24.24 
10 23 20.80 
1027 17.35 
10 31 13.90 
10 35 10.46 
1039 7.01 
1043 3-57 
1047 0.12 
10 50 56.67 


10 54 53-23 
10 58 49.78 
Ir 246.34 
Ir 642.89 
II 1039.44 


II 14 36.00 
rr 18 32.55 
II 22 29.11 
11 26 25.66 
II 3022.21 


1X 34 18.77 
II 38 15.32 
Il 42 11.87 
1146 8.43 
1150 4.98 


II54 1.53 
11 §7 58.09 
12 154.64 
12 551.19 
12 947-75 
I2 13 44.30 
12 17 40.85 
12 21 37.41 


12 25 33-96 
12 29 30.51 


12 33 27.07 
12 37 23.62 





Norg.—For mean time interval of semidiameter passing meridian, subtract o*.18 from the sidereal interval. 


[Eph rs) 


| 


o24 


Date. 





00 mn A Nn h& Ww A 


a 


Nov. 1 


SOLAR EPHEMERIS, 1915. 
FOR WASHINGTON MEAN AND APPARENT NOON. 


Apparent Right 
Ascension. 







App. 


Mean Noon. 











Noon. 
hm is 
12 27 17.57 
12 30 54.88 32019.9| 9. 10 25.15 
12 34 32.50 3 43 36.4| 26.0 10 44.08 
12 38 10.45 4 650.5| 39.8 Ir 2.68 
12 41 48.76 429 61.7/| 50.7 II 20.93 






4 52 69.7 
§ 1614.1 


12 45 27.43 
12 49 6.49 








12 52 45.96 5 3914.6] 2.9 12 13.39 
12 56 25.84 6 170.6} 58.7 12 30.06 
13 0 6.16 6 24 61.9} 49-7 12 46.30 
13 3 46.92 6 47 47-9 | 35-6 13 2.09 





71028.4 


7 3262.9 
755 31-2 
817 52.6 


8 39 66.8 


13. 7 28.15 
1311 9.86 
13 14 52.06 
13 18 34.78 
13 22 18.02 






13 32.27 
13 46.62 


14 0.46 











13 25 61.81 9 213.6] 0.4 14 26.54 
13 29 46.17 9 23 72.6] 59.2 14 38.74 
13 33 31.12 9 45 63.3 | 49-9 14 50.35 
13 37 16.67 . 15 1.36 
13 41 2.85 15 11.74 
13 44 49.67 15 21.48 


II 11 57.0 
II 32 61.2 


TI §3 55-1 


13 48 37.16 
13 52 25.32 
13 56 14.20 








14 0 3.78 . 1§ 53-62 
14 3 54.10 12 3469.8| 56.3 15 59.86 
14 7 45-18 12 55 30.0| 16.5 16 5§.35 
14 II 37.01 13 15 38.2] 24.7 16 10.08 





20.6 


3-7 
33-6 


14 15 29.63 


14 IQ 23.03 
14 23 17.23 


13 35 34-0 































14 27 12.25 14 33 62.9] 49.9 16 21.09 
1431 8.08 14 52 65.0] 52.1 16 21.83 
1435 4-74 I§ 11 52.5 | 39.8 16 21.73 
14 38 62.23 15 3025.2, 12.6 —16 20.80 
14 42 60.56 . 15 48 42.6 | 30.2 16 19.04 
14 46 59.73 | 57-02] 16 644.2 | 32.0 16 16.44 
14 50 59.73 | 57-02 | 1624 29.5 | 17.6 16 13.00 
14 54 60.57 | 57.86] 1641 58.2: 46.5 16 8.73 
14 58 62.24 | 59.54 [-16 58 69.9. 58.4 —-16 3.63 
15 3 4.74| 2.05] 1715 64.0; 52.9 15 57.69 
15 7 8.07 5.39] 17 3240.4! 29.5 15 50.92 
1§ IL 12.23] 9.57] 1748 58.4| 47.8 15 43.32 
15 15 17.23 | 14.57] 18 457.8/ 47.5 15 34.90 
I§ 19 23.04 | 20.41 I-18 20 38.2 | 28.2 

1§ 23 29.69 | 27.07 J-18 35 59.2 . 49.6 














7-47 
7-73 
7-98 
8.23 
8.48 
8.72 
8.97 
9.22 
9.46 
9-70 
9-94 
16 10.18 
16 10.42 
16 10.66 
16 10.89 


16 11.13 
16 11.36 
16 11.59 
16 x1.82 
16 12.05 


16 12.27 
16 12.49 





I 4.91 


I 5.23 
I 5.31 
I 5.40 
I 5.49 
r 5.58 
r 5.67 
I $-77 
1 5.87 
I 5-97 
1 6.07 
1 6.17 
r 6.27 
r 6.38 
r 6.49 
1 6.60 
1 6.71 
r 6.83 
1 6.95 
1 7.06 
1 7.18 


I 7.29 
I 7.4! 
I 7-53 
1 7.65 
17-47 
1 7-89 
1 8.01 
1 8.33 
1 8.25 
1 8.37 


1 8.49 
1 8.61 


1253 9B 
12 57 6.3 
13 1 2.0 
13 459-¥ 
13 856.0: 
13 12 52.& 
13 1646.1 
13 2045-7! 
13 2442.2 


1438 57-4) 
1419 34-0) 
142390 
1427 rl 
14 31 43- 

14 35 404: 
14 39 30-8 
1443335 
14.47 20.01 
1451 26.4 
14 552; & 
145919 # 
15 3161 


15 ivf 
1gir 93 


1515 5% 


Nors.—For mean time interval cf semidiameter passing meridian, subtract o*.18 from the siderea! interval. 


sn 


[Eph rs] 


Date. 


ov.16 


© oo HA en & Ww N et 


17 
18 
19 
20 


Ce eS ee 
0m CO™ Dw hm Ww Nm 


-_ 
° 


II 
12 
33 
14 
T5 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
37 
28 
29 
30 
31 
32 


SOLAR EPHEMERIS, 1915. 


FOR WASHINGTON MEAN AND APPARENT NOON. 


Apparent Right 
Ascension. 


Mean Noon. 


hm “58 
15 23 29.69 
15 27 37.16 
15 31 45.46 
15 35 54-57 
15 49 4.50 
15 44 15.25 
15 48 26.80 
15 52 39.16 
1§ 56 52.31 
16 1 6.24 
16 § 20.95 
16 9 36.41 
16 13 52.63 
1618 9.59 
16 22 27.26 


16 26 45.62 
16 31 4.66 
16 35 24.36 
16 39 44.69 
1644 5.62 


16 48 27.12 
16 52 49.16 
16 57 11.71 
I] 1 34-74 
17 5 58.21 


17 10 22.09 
17 14 46.35 
17 19 10.96 
17 23 35.88 
17 28 1.09 
17 32 26.56 
17 36 52.25 
17 41 18.14 


17 45 44.20 
17 50 10.38 


17 54 36.68 
17 59 3-95 
18 3 29.46 
18 7 55.88 
18 12 22.28 


18 16 48.64 
18 21 14.90 
18 25 41.06 
18 30 7.08 
18 34 32.92 
18 38 58.54 
18 43 23.92 


App. 
Noon. 
s 
27-07 
34-56 
42.88 
§2.03 

1.99 


12.977 
24.36 
36.76 
49-95 

3-92 
18.68 
34.20 
50-47 

7-47 
25.19 
43-62 

2-73 
22.49 
42.88 

3.88 


25-45 
47-S7 
10.20 
33°39 
56.85 
20.82 
45-16 

9.85 
34.86 

0.16 


25.71 
51-49 
17-47 
43.62 

9-90 
36.29 

2.75 
29.25 
55-76 
22.26 
48.70 
15.06 
41.31 

7.42 
33°35 
59-06 


Apparent 
Declination. 


Mean Noon. 





e , mw” 


18 35 59.2 
18 50 60.4 
19 541-5 
19 19 62.1 
19 33 61.8 


19 47 40.3 | 
20 057.2 
20 13 §2.2 
20 26 24.9, 
20 38 35.0 
0 5022.1. 
2I 145.9 
2112 46.1, 
21 23 22.3 


21 33 34.3 | 


—21 43 21.7 ' 
21 52 44-1 
22 141.4 
22 1013.1) 
2218 19.0 


—22 25 $9.1 | 
22 33 12.9 
22 39 6o.1 
22 46 20.7 
22 5214.2! 


—22 $7 49-7 
23 240.0 
23 711.8 
2311 16.01 
23 14 52.6 

318 1.3 
23 2042.2 
23 22 55.0 
23 2439-9 
23 25 56.5 

—23 2645.0 
2327 5-3 
23 26 57.3 
23 2621.1 
2325 70.6) 


—23 23 43-8, 
23 21 42.9: 
2319 13.7| 
23 16 16.4. 
2312 51.1 


3 8 sh 








24.52|-23 436.7 


Ld 


49.6 
§1.1 
32-5 
53-4 
53-4 
32-3 
49.6 
44.9 
18.0 
28.4 
15-9 
40.1 
40.6 
17.2 
29-5 
17.2 
39.8 


37-4 


9.6 
16.0 
56.3 
10.4 
57-9 
18.6 
12.5 


39-2 
38.7 
10.7 
1§.2 
51.9 

0.8 
41.8 
54.8 
39-7 
56.4 
45.0 

5:3 
57°3 
21.1 
16.6 


43.8 
42.8 
13.6 
16.2 
50.8 


57-4 
36.1 


Hourly 
Motion. 


| App. ] Right | Decli- 
Noon.| Ascen. |nation. 





4 ” 
10.294 |—37 -96 
10.328 | 37.13 
10.363 | 36.28 
10.397 | 35-42 
10.431 | 34-55 
10.465 |—33 .66 
10.498 } 32.75 
10.531 | 31.83 
10.564 | 30.89 
10.597 | 29.94 
10.629 |—28.98 
10.660 | 28.00 
10.69% | 27.0% 
10.721 | 26.07 
10.751 | 24.99 
10.779 |—23 .96 
10.807 | 22.91 
10.834 | 21.86 
10.860 |} 20.79 
10.884 | 19.7% 
10.907 |—18.62 
10.929 | 17.52 
10.950 | 136.41 
10.969 | 15.29 
10.987 | 14.17 
II .003 |~13.04 
11.018 | 11.90 
Ir.032 | 10.76 
11.045 9.60 
tr.056 8.44 
11.066 |— 7.28 
It .075 6.12 
11.082 4-95 
11.088 3.78 
11.093 2.61 
11.097 |~ 1.43 


IL.100 '— 0.26 
II.101 | + 0.92 
II.ror 


11.099 


2.10 


3.28 


11.097 (+ 4.45 


II .093 5-63 
11.087 6.80 
tr .080 7-97 
Iz .072 9.14 
11.063 +r0.30 
rI.0§2 | +32.46 


Equation 
Time 
for 

Apparent 

Noon. 


m $s 
15 15-57 
15 4.66 
14 $2.93 
14 40.38 
14 27.01 
—14 12.82 
13 57.83 
13 42.04 
13 25-45 
13 8.08 


12 49.94 
I2 31.03 
12 11.37 


II 50.98 

Ir 29.87 
-1r 8.06 

10 45-57 

IO 22.43 

9 58.66 

9 34-29 
-~ 9 9-34 
8 43.85 
8 17.86 
7 51.38 
7 24.46 
6 57.13 
6 29.43 
6 1.37 
5 33-00 
5 4-34 
4 35.42 
4 6.28 
3 36.93 
3 7-43 
2 37-79 
2 8.04 
I 38.22 
t 8.36 
© 38.49 
o 8.64 


© 21.16 
° 50.89 
I 20.50 
I 49.96 
2 19.25 
+ 2 48.33 
+ 3:17.16 


+ 





Semi- | Sidereal 

diameter | Time of 
at Semid. 

Apparent | Passing 

Noon. Merid. 

ae m 3s 
16 12.49|1 8.62 
16 12.70, 1 8.73 
1612.91 | x 8.85 
16 13.12 | r 8.96 
16 13.32] I 9.07 
16 13.52 |1 9.18 
16 13.71 | I 9.29 
16 13.90] I 9.40 
16 14.08| 1 9.50 
16 14.26] 1 9.61 
16 14.44] 1 9.71 
16 14.61 | 1 9.82 
16 14.77|1I 9.92 
16 14.93 | I 10.02 
16 15.08] i 10.11 
16 15.23 ] I 10.20 
16 15.38 | 1 10.28 
16 15.53 | I 10.37: 
16 15.67 | 1 10.45 
16 15.81 | 1 10.53 
16 15.95 | 1 10.60 
16 16.08 | 1 10.67 
16 16.21 | 1 10.74 
16 16.34 | x 10.81 
16 16.46 | 1 10.87 
16 16.57 | 1 10.93 
16 16.68 | 1 10.98 
16 16.79 | I 11.03 
16 16.90 | I 11.07 
16 17.01 | I 11.11 
16 17.11 | I 11.14 
16 17.20| I 11.16 
16 17.28 | 1 11.18 
16 17.36 | 1 11.21 
16 17.43 | I 11.23 
16 17.49 | I 11.25 
16 17.55 | I 11.26 
16 17.61 | I 11.26 
16 17.66 | i 11.26 
16 17.70| 1 11.25 
16 17.74 | I 11.24 
16.17.77 | I 11.23 
16 17.79 | I 13.2% 
16 17.81 | 1 11.18 
16 17.82 | © 11.15 
16 17.83 | 1 11.12 
16 17.84 | 1 11.08 


D295 


Sidereal 
Time 
Mean Noon. 


hm =°s8 
15 3845.15 
15 42 41.70 
15 46 38.26 
15 50 34.82 
15 54 31-37 
15 5827.93 
16 224.49 
16 621,05 
16 10 17.60 
16 14 14.16 


16 18 10.72 
1622 7.28 
1626 3.84 
16 30 0.39 
16 33 56.95 
16 37 53-5! 
16 41 50.07 
16 45 46.62 
16 49 43.18 
16 53 39-74 
16 57 36.30 
17 132.86 
17 § 29.42 
17 9 25.98 
17 13 22.53 
17 17 19.09 
17 21 15.65 
17 25 12.21 
1729 8.77 
1733 5-33 


17 37 1.89 
17 40 58.44 
17 44 55.00 
17 48 51.56 
17 §2 48.12 


17 56 44.68 
18 041.24 
18 437.80 
18 8 34.36 
18 12 30.91 


18 16 27.47 
18 20 24.03 
18 24 20.59 
18 28 17.15 
18 32 13.71 
18 36 10.27 
18 40 6.83 





Notz.—For mean time interval of semidiameter passing meridian, subtract o*.19 from the sidereal interval. 
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cm rc | es | ne | ee | dO 








Cat. Name. 
1131 | t Herculis 
1132 | @ Draconis 
1129 Pavonis 
1134 is Ophiuchi 
1135 | 7! Scorpii 
1137 | # Herculis 
1140 b Draconis 
1138 | » Ophiuchi 
1146 | § Draconis 
1145 | 89 Herculis 
1150 Draconis 
1147 Herculis 
1148 | ¥ Ophiuchi 
1149 | §& Herculis 
1151 | » Draconis 
1152 Ophiuchi 
1164 Urs. Min. 
1156 | 9 Are 
1158 | y Sagittarii 
r1sg | 70 Ophiuchi 
1160 | 72 Ophiuchi 
1161 | o Herculis 
1153 | xX Octantis 
1166 | # Sagittarii 
1169 | 7 Sagittarit 
1170 Gr. 2533 
1171 | 36 Draconis 
1173 | & Sagittarii 
1174 | 7 Serpentis 
1175 | & Sagittarii 
1178 |109 Herculis 
1179 | @ Telescopii 
1185 | x Draconis 
1182 | A Sagittarii 
1187 | c Serpentis 
1189 | x Aquile 
1190 | §€ Pavonis 
1193 | @ Lyre 
1196 {| 2 Aquile 
1199 | @ Sagittarii 
1202 110 Herculis 
1204 | 6 Aquile 
1206 | 4 A Pavonis 
1209 Lyre 
1212 | f Draconis 
1213 | o Draconis 
1211 | © Sagittarii 
1215 | 6 Serp. pr. 
1218 R Lyre 
1220 | y Lyre 
1219 | @ Aquile 
1222 | © Sagittarii 
1255 | A Urs. Min. 
1226) 6§ Aquile 
1227 A Aquile 
1228 | «& Cor. Aust. 
1230 t Lyre 
1231 ww Sagittarii 
97. & Sagittarii 


EPHEMERIS AND NAUTICAL ALMANAC. 


18 


18 
19 


19 


MEAN ERRORS. 


MEAN ERRORS OF NEWCOMB’S PLACES FOR 1920 OF STARS OF THE AMERI 


+10 


Mean Error 

1920. Cat. 

No. | 
a a 

$ iad 
018 | .17 | 1240 
.O2I | .21 J 1239 
.067 | .58 f 1241 
.O13 | .17 | 1242 
.066 | .54 } 1243 
.O14 | .19 | 1248 
.O21 | .20 J 1251 
.O17 | .21 | 1259 
.O21 | .21 | 1260 
.025 | .33 | 1264 
022 | .23 | 1265 
O17 | .23 | 1224 
016 | .22 | 1266 
034 | .30 | 1269 
O13 | .16 | 1271 
031 | .26 7 1273 

.o foe f 128% 
.056 | .50 | 1280 
.O21 | .39 | 1282 
.022 | .26 | 1283 
.o16 | .19 | 1284 
.O19 | .22 | 1286 
.034 | .30 J 1288 
.016 | .19 | 1290 
.057 | .50 ] 1289 
.035 | .40 P 1291 
.020 | .21 J 1292 
.020 | .25 J 1297 
.016 | .17 — 1299 
.055 | .46 | 1304 
.or8 | .21 | 1308 
.049 | .41 | 1314 
.020 | .20 J 1318 
-O17 | .22 | 1319 
.027 | .38 J 1320 
.O13 | .25 | 1321 
.016 | .40 } 1324 
.009 | .15 9 1325 
.029 | .30 § 1328 
.022 | .26 | 1329 
.020 | .22 | 1332 
.020 | .32 | 1336 
059 | -52 | 1337 
.013 | .16 | 1340 
.03r | .25 | 1341 
.028 | .21 | 1344 
018 | .27 | 1348 
.0r7 | .25 | 1349 
.025 | .3r | 1350 
018 | .22 § 1352 
.017 | .19 | 1353 
-042 | -37 J 1354 
weer [eee 1356 
O14 | «1S | 1357 
.O14 | .23 | 1358 
.050 | .42 J 1361 
-025 | .29 | 1366 
-O19 | .23 | 1368 
O21 | .31 § 1364 


frente --# 


Name. 


LS 


| 
r Draconis 
6 Aquile 
f Cygni 
t Cygni 
H Aquile 
h Sagittarii 
6 Octantis 
K Aquile 
6 Cygni 
54 Sagittarii 
B Sagitte 
15 Cygni — 
J Sagittarii 
| y Aquile 
| 6 Cygni 
6 Sagitte 
a Aquile 
n Aquila 
€ Draconis 
t Sagittarii 


e Pavonis 
fB Aquile 

y Sagitte 

c Sagittarii 
tr Aquile 

6 Aquile 

o Cygni seg. 
K Cephei 

24 Vulpecule 
a? Capricorni 
& Capricorni 
a Pavonis 
y Cygni 

« Capricorni 
p Capricorni 
4x Cygni 

6 Cephei 

e Delphini 

Gr. 3241 

« Indi 

8 Delphini 
v Capricorni 
« Delphini 
8 Pavonis 
a Cygni 

6 Delphini 
#® Capricorni 
y Delph. seq. 
é Cygni 

é Aquarii 

” Cephei 

Lh Aquarii 
76 Draconis 
f Indi 





| 





RA. 





hm 
19 13 
13 
14 
14 
15 
9 17 
21 
27 
28 
30 
19 32 
32 
33 
34 
36 


19 37 


19 
20 0 


20 


20 


20 


Deci. 
3970. 1920. | 
@ 


| sean B 
| —_ 











- 1s 
+68 | .o16 
—I19 | .O14 
+38 | -025 
+11 | -019 |] 
+53 | -019 
+73 | -019 if 
+ 3} -o12. 
+28 | .org || 
+52 | .o20 
+ 7 024 | 
—25 | .o19 
—8g | -025 | 
— 7 | -o18 |i 
+50 | .o19 |} 
—16 | .022 
+17 | .o76 
+37 | -029 
—320 | .c20 
+10 | .co9 
+45 | -031 
+18 | .o17 
+ 9 | .oro 
+ 1 | .022 
+70 | -024 | 
—42 | -073 | 
—73)-..- 
+ 6! .0o8 
+19 | -0F7 |. 
—28 | .o17 
+ 7 | -022 
— 1] .013 
+46 | .org 
+77 | -o18 
+24 | -025 
—13 } -o42 
—15 | .022 
—S7 | ---- 
+40 | .013 
—18 | .o19 
—18 | .018 
+30 | .029 
+63 |} .018 
+11 | .013 
+72 | .034 
—48 | .0496 
+14 | .016 
—18 | .023 
+16 | .org 
—66].... | 
+45 | .oro 
+15 | .o1g | 
—26 | .028 | 
+16 | .o24 
+34 | .014. 
—10 | .o14 
+62 | .or8 | 
— g| .or6 
+82 | .o22 
2 e 


TT 


22 
33 
.30 
21 

IQ 
16 
.22 
21 























| 
| R.A 
| Name. 1920. 

| 
| hm 
' 32 Vulpecule | 20 51 
4220 Draco.(H'.) SI 
$; » Cygni_ 54 
| @ Octantis 55 
| y» Microscop. | 20 56 
. | 6 Capricorni | ax 1 
pl € i 2 
| 6x Cygni pr 3 
» Aquarit 5 
| Br. 2777 7 
: | Pisc. Aust. | 21 9 
. ? Cygni 10 
xr Cygni 12 
a Eenulei 12 
6 Cygni 14 
bj & Mi .| 2x 16 
f| a Cephei 17 
8! 2 Capricorni 18 
®| 1 Pegasi 18 
>| » Pavonis 20 
403' § Capricorni | 21 22 
406| g Cygni 27 
407} #8 Aquarii 27 
409 ff Cephei 28 
415{ § Aquari 33 
416| 74 Cygmi | 21 34 
417, y Capricorni 36 
418| A Octantis 39 
424| & Pegasi 40 
426, 11 Cephei 41 
428} 6 Capricorni | 21 43 
431| a? Cygni 44 
433 | + Capricorni 49 
434| y Gruis 49 
1435| 16 Pegast 49 
1439 | 79 Draconis 21 52 
1444| 20 Pegasi 57 
442| & Indi aI 57 
14$49| @ Aquarii 22 2 
450) # Aquaril 2 
1452; 20 Cephei 22 3 
45r| @& Gruis_ 3 
L453| 2 Pegasi 3 
(456) 6 Pegasi 6 
1457| 2 Pegasi 6 
1459| § Cephei 22 8 
1460| 24 Cephei 8 
1466} @ Aquarii 13 
1467| a Tucane 13 
1469! v Octantis 17 
1473) » Aquarii 22 18 
1474| 31 Pegasi 18 
1477| 3 Lacerte 20 
1478; «x Aquarii ai 
1483 | 6 Aquarii 26 
1488 a Lacerte 22 28 
148)! v Aquarii 30 
1491 '226 B. Cephei | = 3 
14901 4 Aquarii | 22 31 


me i °°} ~ 





a ee SS SS Sh ery 


a a 


MEAN ERRORS. 


ERRORS OF NEWCOMB’S PLACES FOR 1920 OF STARS OF THE AMERICAN 
EPHEMERIS AND NAUTICAL ALMANAC. 


Dec]. 
1920. 


+50 
-—2I 
+76 


— I 





22 


22 


; 
| 
| 


23 





Mean Error | 
31920. 
_ wt. Name. 
@ | a 
8 ied 
018 | .22 | 1495 | 10 Lacertez 
.021 | .25 | 1497 | & Pisc. Aust 
022 | .22 | 1499 | § Pegasi 
055 | .46 ] 1500 | £ Gruis 
.037 | .49 | 1498 | ff Octantis 
O17 | .22 ] 1501 Pegasi 
018 | .20 J 1504 Pegasi 
.020 | .19 J 1505 | & Gruis 
O19 | .28 | 1506 | & Aquarii 
.023 | .21 | 1507 | /# Pegasi 
.032 | .46f 1510 | +t Cephei 
org | .18 f r512 | A Aquarii 
.022 | .22 | 1513 | @ Indi 
O15 | .20] 1514 | O Aquarii 
021 | .28 | 1516 | @ Pisc. Aust. 
.074 | .80 | 1520 | oO Androm. 
O16 | .14 | 1523 | A Pegasi 
031 | .25 | 1525 | @ Pegasi 
.020 | .27 [ 1528 | 55 Pegasi 
061 | .43 |. 1531 | c? Aquarii 
.024 | .31 | 1533 | # Cephei 
.028 | .29 | 1532 | ¢# Gruis 
.o18 | .18 | 1534 | 59 Pegasi 
014 | .14 | 1535 | 5 Cassiop.(H!.) 
016 | .22 | 1536 | @ Aquarii 
.029 | .31 1 1537 | & Aquarii 
.o18 | .26] 1539 | » Tucane 
.065 | .§1 | 1540 | y Piscium 
.o12 | .18 | 1542 | » Sculptoris 
.028 | .26] 1544 | o Cephei 
.017 | .21 | 1546 | © Pegasi 
022 | .24 [1548 | 6! Aquarii 
016 | .23 | 1550 | 4 Cassiop. 
.064 | .52 |] 1549 | wv Pegasi 
018 | .22 | 1552 | K Piscium 
.023 | .25 | 1553 | 9 Piscium 
.022 | .25 | 1555 | 70 Pegasi 
.058 | .80 | 1559 | 39 H. Cephei 
oro | .13 J. 1558 |  Sculptoris 
.020 | .22 | 1561 | 72 Pegasi 
.029 | .29 | 1567 | A Androm. 
o.ee]-.. 9 1568 | &« Androm. 
O19 | .21 | 1569 | 2 Piscium 
O17 | .22 f 1570 | y Cephei 
.022 | .25 | 1572 | & Androm. 
.or8 | .18 § 1574 | @? Aquarii 
.o21 | .22 1576 | #2! Aquarii 
.013 | .21 | 1577 | # Androm. 
O41 | .32 | 1580 | 41 H. Cephei 
.026 | .22 } 1581 | 5 Sculptoris 
.013 | .18 | 1582 | y! Octantis 
.024 | .28 | 1583 | @ Pegasi 
.018 | .20 | 1586 | p Cassiop. 
018 | .30 F 1587 Gr. 4163 
.016 | .21 ] 1592 | @ Piscium 
.020 | .19 J. 1593 | &€ Tucane 
.026 | .33 | 1595 | 30 Piscium 
.026 | .25 f 1596 | 2 Ceti 
.013 | .19 | 
{Eph rs) 


Decl. 
1920. 





+39 
+10 
—47 
—82 
+30 
+23 


—14 
+24 
+66 
— 8 
—16 


+42 


—22 


—10 
—59 


— 33 
+68 


—21I 


+62 


+31 


+67 


—82 


—18 
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Mean Error 
1920. 
a a 

s a” 

.027 | .30 
.028 | .38 
O13 | .17 
.060 | .46 
036 | .30 
O17 | .21 
.O16 | .2% 
-0§2 | .48 
018 | .24 
.016 | .19 
O14 | .17 
O13 | .19 
.O51 | .62 
O19 | .25 
.032 | .28 
O17 | .22 
.020 | .21 
O10 | .14 
.029 | .40 
.023 | .32 
O19 | .21 
.064 | .56 
.028 | .41 
-030 | .31 
016 | .22 
-020 | .29 
.044 | .38 
-013 | .16 
-053 | .46 
.025 | .25 
.020 | .25 
.024 | .32 
.022 | .23 
.020 | .24 
-O14 | .I9 
.O19 | .26 
.022 | .26 
018 | .21 
.046 | .47 
.026 | .30 
.016 | .20 
.O2I | .22 
.O13 | .19 
.O14 | .14 
020 | .23 
.023 | .37 
.022 |] .27 
-023 | -39 
.024 | .27 
-024 | .33 
.032 | .29 
.023 | .31 
.032 | .28 
.032 | .37 
.O13 | .16 
.071 | .60 
.022 | .28 
.o18 | .27 





218 


Date. 


—— 8 i ee § | EL fl TG. 


00 CON A MN & W DBD 


Leal 


Feb. 1x 


Oo CON Aun ff HS WN 





Note.—For mean time interval of semidiameter passing meridian, subtract o*.19 from the siderea! interval 





FOR WASHINGTON MEAN AND APPARENT NOON. 


18 44 28.76 
18 48 53.62 
18 53 18.15 
18 57 42.32 
19 2 6.10 
19 6 29.48 
IQ 10 52.43 
19 15 14.92 
19 19 36.92 
IQ 23 58.40 
19 28 19.35 
19 32 39-74 
19 36 59.55 
19 41 18.73 
19 45 37-28 


19 49 55-15 
19 54 12.34 
19 58 28.82 
20 2 44.57 
20 6 59.57 
20 11 13.81 
20 15 27.28 
20 19 39-95 
20 23 51.83 
2028 2.91 


20 32 13.18 
20 36 22.63 
20 40 31.26 
20 44 39-07 
20 48 46.06 
20 52 52.22 
20 56 57.57 
2m or 2.11 
21 5 5.84 
21 9 8.76 
21 13 10.88 
2117 12.21 
21 21 12.76 
2125 12.51 
21 29 11.49 
21 33 9-70 
2137 7-13 
21 41 3.80 
21 44 59-7! 
21 48 54.87 
21 52 49.28 
21 56 42.95 


Apparent Right 
Ascension. 


SOLAR EPHEMERIS, 1915. 





A 


Mean Noon. 


~23 330.2 
22 58 34.9 
22 53 12.2 
22 47 22.2 
2241 5.0 


—22 34 20.8 
2227 9.8 
22 19 32.3 
22 11 28.3 
22 258.2 


21 34 53-2 
21 2441.0 
21 13 63.9 
—21 262.4 
20 51 36.7 
20 39 47-2 
20 27 34.2 
2014 58.2 
—20 159.3 
19 48 38.1 
19 34 54.8 
19 20 49.9 
19 623.7 
~18 51 36.6 
18 36 28.8 
18 20 61.0 
18 513.4 
17 48 66.4 
—17 32 40.4 
1715 55.6 
16 58 52.6 
16 41 31.7 
16 23 53.3 
—~16 557.8 
15 47 45-5 
1§ 29 16.8 
I§ 10 32.3 
14 51 32.2 
—-I4 3217.0 
1412 47.2 
13 52 63.2 
13 32 65.3 
1312 54.2 


Declination. 


t 


App. 
Noon. 


29.5 
34-0 
11.1 
20.9 

3-7 
19.3 

7-9 
30.1 
25-9 
55-4 
59.1 
37.1 
49.6 
37.0 
59-6 
57-8 
31.8 
42.0 
28.7 
52-3 
53-2 
31.6 
48.0 
42.7 
16.2 
28.7 
20.7 
52.5 

4.6 
57-4 
31.0 
46.0 
42.7 
21.5 
42.9 
47.2 
34.6 

5-7 
21.0 
20.8 


5:5 
35-5 
51.3 
53-3 
42.0 
17.9 
41.4 


{Eph rs] 


Motion, | Equation 
for 
Right | Decli- |] Apparent 
Ascen. | nation Noon. 
8 ” m s 
¥1.042 [+4r3.72 E+ 3 24.99 
11.029 | 12.87 3 53-29 
IzZ.01s 14.02 4 21.26 
30.999 | 15.15 4 48.88 
10.983 | 16.28 § 16.11 
10.965 |+17.40 f+ § 42.94 
10.947] 18.51f 6 9.33 
10.927 | 19.627 6 35.25 
10.905 | 20.72 7 O.71 
10.884 | 21.80 7 25.64 
10.861 |+22.87 1+ 7 50.04 
10.837, 23.94, 8 13.88 
10.812 | 24.99 8 37.12 
10.786 | 26.03] 8 59.75 
10.759 | 27.06 9 21.74 
10.731 | +28.07 I+ 9 43.06 
10.702 | 29.079 I0 3.69 
10.672 | 30.05— I0 23.61 
10.641 | 31.02} 10 42.80 
10.609 | 31.98] II 1.24 
10.577 |+32.92 [+11 18.92 
10.545 33-84] II 35.83 
10.812) 34-759 II 51.94 
10.478 | 35.65§ I2 7.27 
10.445 | 36.53, 12 21.78 
10.411 (+37.39 JFI2 35.47 
10.377 | 38.249 I2 48.38 
10.343 | 39.079 13 0.45 
10.308 | 39.89} 13 11.69 
10.374 | 40.69 13 22.12 
10.240 |+41.48 J+13 31.72 
10.206 | 42.25] I3 40.50 
10.172 | 43.00] 13 48.48 
10.139 | 43.749 13 55.64 
10.105 | 44.46] I4 2.00 
10.072 |+45.169+14 7.56 
10.039 | 45.85 14 12.33 
10.006; 46.539 I4 16.30 
9:974| 47.18] 14 19.50 
9.94% | 47.829 I4 21.91 
9.909 | +48.44 I+14 23.55 
9.877 | 49.04] 14 24.43 
9-845 | 49.63] 14 24.53 
9.814 | 50.1998 14 23.88 
9-783 | 50.73] 14 22.48 
9-752 |+51.269+14 20.32 
9.725 [+51.77 F414 17.43 


16 17.90 | 
16 17.90 
16 17.90 
16 17.89 
16 17.88 | 
16 17.86: 
16 17.83 
16 17.80 | 
16 17.76 
16 17.72 


16 17.68 
16 17.63 
16 17.57 
16 17.51 
16 17.45 
16 17.37 
16 17.30 
16 17.23 
16 17.16 
16 17.08 


16 17.00 
16 16.91 
16 16.82 
16 16.72 
16 16.61 


16 16.50 
16 16.38 
16 16.26 
16 16.14 
16 16.01 
16 15.87 
16 15.73 
16 15.58 
16 15.43 
16 15.27 
16 15.10 
16 14.93 
16 14.76 
16 14.58 
16 14.40 
16 14.22 
16 14.03 
16 13.84 
16 13.65 
16 13.46 
16 13.27 
16 13.08 














18 5262.9] 
18 56 0.94 
19 0 46.4 
19 443.41 
19 839.7] 
19 1236.4 
19 16 32.8 


19 202.44 


19 24 26. 
19 28 : 





20 43 17.15 
2047 13.9 
20 $1 10.8 
2055 6.4 
7.84) 2059 33 
7.7apat 250% 
7.Gryat 656.49 
7.SO] 21 10 83 0 
7.39 ar14 He 
7.28 211846 16 
7.17 212242! 
7.06} a1 26 3927 
6.95] 21 30354 
6.84 21 3432-38 
6.74 ar 3828.0) 
6.639 21 42 35 9 
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SOLAR EPHEMERIS, 1915. | 


FOR WASHINGTON MEAN AND APPARENT NOON. 


Apparent Right 
Ascension. 


App. | App. 
Mean Noon. Noon. Mean Noon. No 


hm “s 
21 56 42.95 
22 0 35.89 
22 428.11 
22 8 19.62 
22 12 10.44 


2216 0.57 
22 Ig 50.03 
22 23 38.84 
22 27 27.01 
22 31 14.56 
2235 1.51 
22 38 47.88 
22 42 33.68 
22 46 18.94 
22 50 3.68 


22 53 47-93 
22 $7 31.70 
23 115.02 
23 457-90 
23 8 40.38 
23 12 22.47 
23316 4.19 
23 19 45.56 
23 23 26.60 
2327 7-32 
23 39 47-75 
23 34 27-90 
23 38 7-79 
23 41 47-43 
23 45 20.84 


2349 6.04 
23 $2 45-04 
23 56 23.88 
© 0 2.55 
Oo 341.09 
© 7 19.51 
0 10 57.83 
© 14 36.07 
0 18 14.25 
© 21 52.40 
© 25 30.53 
029 8.66 
© 32 46.83 
© 36 25.05 
040 3-35 
© 43 41.76 
© 47 20.29 


ye SS SS 


| 


| 


+} 

45-27 
38.19 
39-39 
21.88 
12.67 

2.78 
§2.22 
41.00 
29.15 
16.67 

3-58 
49-92 
35-69 
20.92 

5-62 


49.83 
33-56 
16.84 
59-69 
42.12 
24.17 

5-86 
47-19 
28.19 

8.87 


49-25 
29.36 

9.20 
48.80 
28.17 

7-32 
46.28 
25.06 

3-69 
42.18 
20.56 
58.83 
37-02 
15.15 
53-25 
31-34 

9-43 
47-55 
25-73 

3-98 
42.34 
20.82 


Apparent 
Declination. 


° ¢ kd 


12 31 53.7 
12 1065.3 
1r 49 65.2 
11 28 54.1 
Il 7 32.2 


| 











ZA 


41.4 
52-9 
52.8 
41.6 


19.7 


10 45 60.1 | 47.6 


10 24 18.1 
10 226.6 
9 40 26.1 
9 1817.0 


8 55 59.6 
8 33 34.3 
8 1061.5 
748 21.5 
7 25 34.8 
7 241.8 
6 39 42.7 
6 16 37.9 
5 53 27.8 
5 3012.7 
5 653.0 
4 43 29.3 
4 19 61.7 
3 56 30.7 
3 32 56.8 
3 920.2 
245 41.4 
2 21 60.9 
I 58 19.1 
I 34 36.2 
I 10 52.7 
047 9-1 
© 23 25.6 
0 017.3 
© 23 59.2 
© 47 39-9 
111 18.9 
I 34 56.0 
I 58 30.7 
222 2.6 


2 45 31-5 
3 857.0 
3 32 18.9 
3 55 36.7 
418 50.2 
+ 441 59.1 
5 5 3-1 


+ 


+ 


5-6 
14.2 
13-7 

4.6 
47-3 
22.1 
49-4 

9.6 
23.0 
30.0 
31.1 
26.5 
16.6 


1.7 


42.3 
18.7 
51.4 
20.6 
406.8 


10.5 
32.0 
51.8 
10.2 
27.6 
44.4 

1.1 
17-9 
24.7 
66.4 
46.8 
25-5 
62.2 
36.6 

8.2 
36.8 
62.0 
23-5 
41.0 
54-2 
62.8 

6.5 





Hourly 
Motion. 
Right | Decli- 
Ascen. | nation 
8 7 on 
9.7ar |+51.977 
9.691 52.26 
9.661 52.74 
9-632 | 53.19 
9.603 | 53.63 
9-578 |+$4.05 
9-§47 54-45 
9-520 | 54.84 
9.494 | 55.21 
9-469 | 55.56 
9-444 (+55.89 
9.420 | 56.2% 
9-397 | $6.52 
9-375 | 56.8 
9-354 | 57-08 
9-334 |+57.34 
9-314 | 57-58 
9-295 | 57.8: 
9-278 | 58.02 
9.262 | 58.23 
9.246 |+58.41 
9-233 | $8.57 
9.217 | 58.72 
9.203 | 58.86 
9-190 | 58.97 
9.178 |+59.07 
9.167 59.16 
9-187 59-22 
9.147 $9 -27 
9.138 | 59.30 
9.129 |+59.32 
g.rar 59.32 
9-314 $9.30 
9-108 $9.27 
9.103 $9.22 
9.099 |+59.16 
9-095 59.09 
9.092 59.00 
9-090 | 58.89 
9.089 | 58.77 
9.089 | +58.64 
9.090 | 58.49 
9.09r | 58.33 
9.094 | 58.16 
9.098 | 57.97 

9.103 


Equation 

of Time 
for 

Apparent 
Noon. 
m 5 

+14 17.43 
14 13.81 
14 9.47 
14 4.42 
13 58.67 


13 §2.24 
13 45.14 
13 37-39 
13 29.01 
13 20.00 


+13 10.39 
13 0.20 
12 40-44 
12 38.14 
12 26.33 


+12 14.01 
I2 1.22 
II 47-99 
II 34.32 
II 20.24 

+1r 5.78 
TO 50.95 
10 35-77 
IO 20.25 
IO 4.42 

+ 9 48.30 

9 31.90 

9 15.23 

8 58.32 

8 41.18 

8 23.83 

8 6.28 

7 48.56 

7 30.69 

7 12.67 

6 54-54 

6 36.31 

6 18.00 

5 59-63 

5 41.23 

5 22.80 

5 4-39 

4 46.01 

4 27.69 

4 9-43 


+ 


+ 


+ 


+57.77 I+ 3 51.29 


9.108 [+57.568+ 3 33.27 


a 


Semi- 
diameter 
at 
Apparent 


Noon. ° 


16 13.08 
16 12.88 
16 12.67 
16 12.46 
16 12.25 


16 12.04 
16 11.83 
16 11.61 
16 11.39 
16 11.16 


16 10.94 
16 10.71 
16 10.48 
16 10.24 
16 10.00 
16 9.75 
16 9.50 
16 9.25 
16 8.99 
16 8.73 


16 8.47 
16 8.21 
16 7.95 
16 7.68 
16 7.41 
16 7.13 
16 6.87 
16 6.60 
16 6.34 
16 6.07 
16 5.80 
16 5.54 
16 5.27 
16 5.00 
16 4.73 
16 4.46 
16 4.19 
16 3.92 
16 3.65 
16 3.37 
16 3.10 
16 2.83 
16 2.55 
16 2.27 


16 1.99 


16 1.71 
16 1.43 


Sidereal 


Tim 


e of 


Semid. 
Passing 
Merid. 


m s&s 


I 


= = = = FH Ot tt tee etme 


=~ 


6.63 
6.53 
6.43 


6.33 
6.23 


6.13 
6.04 
5:95 
5-86 
5:77 
5-69 
5.61 
5-53 
5-46 
5:39 
5:32 
5:25 
5.18 
5.12 
5-06 
5.00 
4-94 
4.88 
4.83 
4.78 


4-73 
4.69 
4.65 
4.62 
4-59 
4.56 
4-54 
4.52 
4.50 
4.48 
4-47 
4.46 
4-45 
4.44 
4.44 


4.44 
4-44 
4-45 
4.46 
4-47 


4-49 
4.51 


519 


Sidereal 
Time of 
Mean Noon. 


hm =s 
21 42 25.49 
21 46 22.04 
21 50 18.60 
21 5415.15 
21 5811.71 
22 2 8.26 
22 6 4.82 
2210 1.37 
22 13 57-93 
2217 54.48 
22 21 51.04 
22 25 47-59 
22 29 44.14 
22 33 40.70 
22 37 37-25 
22 41 33.81 
22 45 30.36 
22 49 26.92 
22 $3 23-47 
22 57 20.02 
23 116.58 
23 § 13-13 
23 9 9.68 
2313 6.24 
2317 2-79 
23 20 §9-34 
23 24 55-90 
23 28 52.45 
23 32 49.01 
23 36.45.56 
23 4042.11 
23 44 38.67 
23 48 35.22 
23 $2 31-77 
23 56 28.33 
© 024.88 
O 421.44 
o 817.99 
O12 14.54 
016 11.10 
020 7.65 
024 4.20 
028 0.76 
O31 57.31 
© 35 53-86 
© 39 50.42 
0 43 46.97 


Norz.—For mean time interval of semidiameter passing meridian, subtract o*.18 from the sidereal interval. 
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13 
14 
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Apperent F Right Hourly 
Denenition. Motion. 


Mean Noon. 


hm “°$8 

© 40 3.35 
© 43 41.76 
© 47 20.29 
© 50 58.97 


3° 


.°] 
T 


I 
I 
I 


~~ = © & 


wb wWAeAB DH WNW HW DSH TWP Ne ltl OO 
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54 37-81 
58 16.85 
I 56.10 
5 35:57 
9 15.28 
12 55.26 
16 35.50 
20 16.04 
23 56.88 
27 38.03 
31 19.51 
35 1-33 
38 43-51 
42 26.05 
46 8.96 
49 52.26 
53 35-96 
57 20.08 
I 4.62 
4 49.60 
8 35.02 
12 20.91 
16 7.27 
IQ 54.12 
23 41.47 
27 29-34 
31 17-73 
35 6.67 
38 56.17 
42 46.22 
46 36.85 
50 28.06 
54 19.85 
58 12.22 
2 5.18 
5 58.72 


9 52.85 : 


13 47-57 
17 42.86 
21 38.73 
25 35.16 


29 32.17 


SOLAR EPHEMERIS, 1915. 
FOR WASHINGTON MEAN AND APPARENT NOON. 


App. 
Noon. 


17] 3 33 29-73 29.11 








e , ” 





w” 


3-98 [+ 4 18 50.2] 54.2 
42.34] 441 59.1 | 62.8 
20.821 5 5 3-1] 6.5 
59-46] 528 1.7) 4.9 
38.261 5 5054.8] 57.6 
17.25 [+ 613 41.9| 44.4 
56.46] 6 3622.7] 24.9 
35-89] 658 56.9| 58.8 
15.56] 721 24.0| 25.7 
55-49] 743 43-8] 45.2 
35-701+ 8 555.9] 57.0 
16.19] 827 59.8| 60.7 
56.99] 849 55.3| 56.0 
38.15] 9 11 42.0| 42.4 
19-55] 933 19-4| 19.6 

1.33 [+ 9 54 47-3 | 47-3 
43-47] 1016 5.2] 5.2 
25.97 | 1037 13.0| 12.7 

8.85] 105810.2| 9.7 
§2.12 | 11 18 56.5] 55.7 
35-79 FIT 39 31-5 | 30-5 
19.87 | 11 59 54.9} 53-7 

4.38} 1220 6.3] 5.0 
49-33] 1240 5-5; 4.0 
34-72 | 1259 52.1] 50.5 
20.58 [+13 19 25.9| 24.2 

6.91 | 13 38 46.6| 44.7 
53-73 | 13.57 53-7} 52-7 
41.06 | 1416 47.1) 45.0 
28.90] 1435 26.4| 24.3 
17.27 [+14 $3 51-4 | 49-2 

6.19 f IS 11 61.7) 59-4 
55-67 } 15 2957-1 54-7 
45-72 | 15 47 37-3, 34.8 
36.327 16 461.8, 59.4 
27.51 [+162210.5| 8.1 
19.28] 1639 3.0' 0.6 
11.64] 1655 38.9 36.5 

4-59] 1711 58.0 55.6 
58.13 | 17 27 60.0: 57.5 
52.25 [+17 4344.4 42.0 
46.95] 175911.1| 8.7 
42.24] 1814 19.6/ 17.3 
38.10} 1829 9.8| 7.5 
34-54] 1843 41.1] 38.9 

' 31.54 1418 57 53.6] 51.4 


+19 11 46.7 | 44.6 





” 


9.098 |+57.97 
9-103 | 57-77 
9-r08 | 57.56 
9-3t4 | 57-33 
9.122 | 57.09 
9.13! i+56.83 
9.140 | 56.56 
9.150 | 56.28 
9.160 | 55.98 
9.17t | 55.66 
9.183 +55.33 
9-195  $4-99 
9-208 . 54.63 
9.222 | $4.25 
9.236 | 53.86 
9.290 |+53.46 
9-265 | 53.04 
9.280 | 52.61 
9.296 | 52.16 
9-313 | 513.70 
9-329 |+53.82 
9-347 | 50-73 
9-365 50.23 
9-383 | 49-71 
9-402 | 49.18 
9-422 | +48.64 
9-442 | 48.08 
9-462 | 47-51 
9-483 | 46.93 
9-505 | 46.34 
9-538 |+45.74 
9-SSI | 45.12 
9-574 | 44-4 
9-$97 | 43-85 
9.623 | 43.20 
9-646 |+42.53 
9.670 | 41.85 
9-694 | 42.15 
9-719 | 40.44 
9-743 | 39.72 
9.768 |+38.99 
9.792 | 38.24 
9.816 | 37.48 
9-840 | 36.70 
9-863 | 35-91 
9.887 |+35.22 
9-910 |+34.33 


Equation 
of zime 


App. Right Decli- A 
Mean Noon. Noon. pparen 


m 3s 
+4 9-43 
3 §1-29 
3 33-327 
3 15.40 
2 57-69 
+ 2 40.19 
2 22.88 
2 5.80 
t 48.96 
I 32.39 
+1 16.09 
I 0.07 
© 44.36 
© 28.96 
+0 13.89 
-—o 0.84 
© 15.22 
© 29.23 
© 42.87 
© 56.12 


-1 8.98 
I 21.41 
I 33-42 
I 45.00 
t 56.13 

—2 6.80 
2 16.99 
2 26.70 
2 35-90 
2 44-59 

—2 52.75 
3 9-37 
3 7-43 
3 13-93 
3 19.86 

—3 25.21 
3 29.98 
3 34.16 
3 37-76 
3 49-77 

—3 43.20 
3 45-95 
3 46.31 
3 47.01 
3 47-12 


-3 46.67 
-3 45.66 


16 
16 
16 
16 


16 


1.43 
1.15 
0.87 


0.59 | 
16 0.30 


16 0.02: 
1§ 59-74 
15 59-46 


15 59.18 | 
15 58.91 | 
15 58. 64 
15 58.37 
15 58.10 
15 57-83 } 
15 57.56 | 
T§ 57-39 
T5 57-04 
1§ 56.79 
15 56.54 
1§ 56.29 
15 56.04 
15 55-79 
15 55-54 
T5 55-329 
15 55-04 
15 54.80 
T5 54°55 
15 §4.31 
1§ 54.07 
15 53-82 | 
15 53-58 | 
TS5 53-34 
15 53-10, 
15 52.86 | 
15 52.63 
15 52.41 
1§ §2.19 
TS $1.97 | 
TS 51-75 | 
1§ 51.54 
1§ 51-33 
1§ 51.12 
15 50.91 
1§ §0.71% 





I 4.55 
1 4.58 
1 4.61 
rt 4.64 
r 4.68 
I 4.72 
I 4.76 
1 4.80 
r 4.84 
r 4.89 
I 4.94 
I 4.99 
I 5.04 
I §.10 
I 5.16 
I 5.32 


I 5.28 


I 








0 §5 30.6 
© 59 33.1 
I 320; 
1 7 26.4 
rir 328 


115 104 
1191544 


I 33 12. 
4 
131 <6 


1 35 2 
1 38 8.7 
142 sal 
1 46 51 & 
I 50 45.34 
154.4% 
1 58415 
a 238e4 
2 6345 
210311 





214%.) 
2 18 24 

2 2220.4 
2 26 17-44 
2 3013-0 


20] 3 33 38 


1§ 50.52' I 7.29 3 37 54" 


Norg.—For mean time interval of semidiameter passing meridian, subtract o*.:8 from the sideres! interval. 
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SOLAR EPHEMERIS, 1915. 


FOR WASHINGTON MEAN AND APPARENT NOON. 


Apparent Right 
Ascension. 


33 29-73 
37 27.86 
41 26.52 
45 25-72 
49 25-45 
$3 25-70 
57 26.47 

I 27.74 

5 29-49 


13 34-47 
17 37-67 
21 41.34 
25 45-47 
29 §0.05 
33 55-06 
38 0.51 
42 6.37 
46 12.63 
§0 19.26 


54 26.26 
58 33.60 
2 41.26 
6 49.21 
10 57.44 
15 §.92 
19 14.62 
5 23 23-53 
5 27 32.60 
5 31 41.82 


5 35 51-17 
5 40 0.61 
5 44 10.12 
5 48 19.67 


201 5 52 29.23 


21 
22 


5 56 38.79 
6 o 48.32 


2316 4 57.80 
2416 9 7.20 
2516 13 16.51 


2616 17 25.70 
271 6 21 34.76 
2816 25 43.68 
2916 29 52.44 
3016 34 1.01 
uly 116 38 9.38 
216 42 17.53 


9 3174 | 


App. 
Noon. 


8 
29.11 
27.24 
25.91 
25.11 
24.85 
25.11 
25.89 
27.17 
28.94 
31.20 


33-95 
37-17 
40.85 
45.00 
49.60 
54-64 

O.11 

6.00 
12.28 
18.95 
25-97 
33-34 
41.03 
49-02 
57.28 

5°79 
14-53 
23-47 
32.58 
41.84 
51.22 

0.70 
10.24 
19.83 
29.44 
39-03 
48.60 
58.11 

7-55 
16.89 


26.12 
35.22 
44.18 


52-97 
1.58 


Apparent 
Declination. 


Mean Noon. : 


e é itd 


+19 11 46.7 


| App. 
| Noon. 


44.6 


19 25 20.3; 18.3 
19 38 34.1 | 32.2 


19 §1 27.8 


| 26.0 


20 361.2) 59-4 


+20 16 13.9 
2028 5.8 


j 22-2 
4.2 


20 39 36.7 | 35-1 
20 50 46.2 44.7 
2I 134.3, 32.9 


+21 11 60.8 
2122 5.3 
21 3147.7 
2141 7.7 
aI1so 5.3 

+21 58 40.2 
22 652.3 
2214 41.2 
2222 7.0 
2229 9.3 

+22 35 48.1 
2242 3.2 


59-4 
3-9 
46.4 
6.6 
4.3 


39-3 
51-5 
40.6 
6.4 
8.8 


47.6 
2.7 


22 47 §4.4| 54.0 
22 53 21.5 | 21.3 
22 5824.5 | 24.3 
4233 3-3) 3-1 
23° 7:17-7| 17-5 
231% 7.6) 7.5 
23 1432-9 | 32.9 
23 17 33-7 | 33-7 
+2320 9.8' 9.8 
232221.2 21.2 
2324 7.8 7.8 
23 25 29-7. 29-7 


23 26 26.8 | 


+23 26 59.1 
2327 6.6 
23 26 49.4 
2326 7.5 
2325 0.8 


+23 23 20.4 





| 





26.8 
59.1 
6.6 
49-4 
7°4 
0.7 
29-3 


23 2133-4 33-2 
2319 12. 9 | 12.6 
231627. 8 27-4 
23 13 18. 2 17.7 
9:98 f+23 944.2, 43-6 
18.16 [+23 545.3 45.2 


Hourly 
Motion. 


Right | Decli- 
Ascen. | nation 





8 ” 
9.910 | +34.31 
9-933 | 33-0 
9.956 | 32.66 
9-978 | 31.82 
10.000 | 30.97 
10.021 
10.042 
10.063 
10.084 
10.104 


+30.10 
29.22 
28.34 
27.45 
26.56 
+25 .65 
24.73 
23.80 
22.87 
21.93 


10.124 


10.143 





10.162 | 
10.381 





10.200 


10.218 |+20.98 














10.236 | 320.02 
10.253 | 19.06 
10.269 | 18.09 
10.284 | 17.12 
10.299 |+26.x2 
10.313 | 15.13 
10.3925 | 14.13 
10.337 | 33.23 
10.348 | 12.12 
10.358 |+21.22 
10.367 | 10.09 
10.375 | 9.07 
10.382 | 8.05 
10.387 7.02 
10.391 |+ 5.99 
10.395 | 4.96 
10.397 | 3.93 
10.398 2.90 
10.399 ' 1.87 
10.398 I+ 0.83 
10.396 — 0.20 
10.393 | 1.23 
10.390 2.26 
10.386 3.29 
10.38% - 4.32 
10.375 ' 5.35 
10.369 | 6.37 
10.362 7.39 

8.41 


10.353 | 
| 


10.344 ,— 9-43 


Equation 
of Time 
for 
A ent 

oon. 
m s 
—3 45.66 
3 44.10 
3 42.00 
3 39-36 
3 36.18 
—3 32-49 
3 28.29 
3 23.58 
3 18.37 
3 12.68 


—3 6.51 
2 59.87 
2 52.76 
2 45-19 
2 37.18 

—2 28.72 
2 19.83 
2 10.53 
2 0.83 
I 50.75 

—I 40.31 
I 29.52 
1 18.42 
I 7.02 
© 55-35 

—O 43-43 
© 31.29 
o 18.94 

—o 6.42 

+0 6.25 

+0 19.03 
© 31.92 
© 44.87 
© 57.86 
I 10.87 


+1 23.88 
I 36.85 
149-77 
2 2.61 
2 15.36 

+2 28.00 
2 40.51 
2 e 87 

5-07 
; 17.08 


a ee a 


_—_ 


| 
| 





| 


+3 28.89 | 15 45.69 
10.335 10.44) +3 40. 49 | 15 45.67 


Semi- 
diameter | ‘Time of 
“Noon. | Merid: 

oo m 8s 
15 50.52] I 7.29 
15 50-33 | © 7-37 
T5 §0-15 | ¥ 7-45 
T§ 49-97 | I 7-53 
15 49-79 | 1 7.60 
I5 49.62 | 1 7.67 
15 49-45 | 1 7-75 
T§ 49.28 | 1 7.82 
15 49-12] I 7.90 
15 48.96] 1 7.97 
15 48.80 | 1 8.04 
15 48.64| 1 8.11 
15 48.49 | 1 8.17 
1§ 48.34| 1 8.23 
1§ 48.19 | 1 8.29 
15 48.04| x 8.34 
15 47.89 | 1 8.40 
1§ 47-75 | 1 8.46 
15 47-61 | x 8.51 
15 47-47 | 1 8.56 
1§ 47-34| x 8.61 
1§ 47.22| x 8.65 
15 47.11 | x 8.69 
1§ 47.00] 1 8.73 
15 46.89 | 1 8.77 
15 46.78| 1 8.80 
15 46.68 | 1 8.83 
15 46.59 | 1 8.85 
15 46.50| 1 8.87 
15 46.41 | 1 8.89 
15 46.33 | x 8.91 
15 46.27 | 1 8.92 
1§ 46.20] 1 8.93 
15 46.14] x 8.94 
15 46.08 | 1 8.95 
15 46.03 | 1 8.95 
1§ 45.98 | 1 8.95 
1§ 45-93 | 1 8.94 
15 45.89 | 1 8.93 
15 45.85] 1 8.92 
1§ 45-82| x 8.91 
15 45-79 | 1 8.89 
15 45.76| 1 8.86 
15 45-73 | 1 8.83 
15 45.71 | 1 8.80 

1 8.77 
1 8.74 


O21 


Sidereal 
Time of 
Mean Noon. 


hm s 

3 37 15-40 
3 41 11.96 
3.45 8.51 
3 49 5-07 
3 53 1.63 
3 56 58.18 
4 © $4.74 
4 4 51.30 
4 8 47.86 
4 12 44.42 
4 16 40.97 
4 20 37-53 
4 24 34.09 
4 28 30.65 
4 32 27.20 
4 36 23.76 
4 40 20.32 
4 44 16.88 
4 48 13.44 
452 9-99 
456 6.55 
§ © 3.11 
5 3 59-67 
5 7 56.23 
§ 11 52.78 
5 15 49-34 
5 19 45-90 
5 23 42.46 
5 27 39-02 
§ 31 35-58 
5 35 32-14 
5 39 28.69 
5 43 25-25 
5 47 21.81 
§ 51 18.37 


5 $5 14-93 
5 59 11-49 
6 3 8.04 
6 7 4.60 
611 1.16 
6 14 57.72 
6 18 54.28 
6 22 50.84 
6 26 47.40 
6 30 43.95 
6 34 40.51 
6 38 37.07 


Norz.—For mean time interval of semidiameter passing meridian, subtract o*.19 from the sidereal interval. 


[Eph 15] 





July 









hm s 
6 38 9.38 
6 42 17.53 
6 46 25.43 
6 50 33.08 
6 54 40.44 
6 58 47.50 
7 2 54.22 
7 7 0.59 
rr 6.61 
15 12.23 
1g 17-44 
23 22.22 
27 26.55 
31 30.40 
35 33-78 
39 36.64 
43 38.99 
47 40.80 
5I 42.06 
55 42-75 
59 42.88 
3 42-44 
7 41.41 
II 39-79 
15 37-58 
8 19 34-79 
8 23 31.40 
8 27 27.42 
8 31 22.85 
8 35 17.70 
8 39 11.95 
8 43 5.62 
8 46 58.70 
8 50 51.19 
8 54 43.10 
8 58 34.41 
Q 2 25.14 
9 6 15.29 
9 10 4.86 
9 13 53-84 
9 17 42.25 
9 21 30.08 
9 25 17-33 
9 29 4.02 
9 32 50.15 
9 36 35-71 
9 40 20.72 
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SOLAR EPHEMERIS, 1915. 
FOR WASHINGTON MEAN AND APPARENT NOON. 


on 


Decli: Apparent 

































Apparent 
Declination. 





e ” 





e 


+23 944.2 
23 545.8 
23 123.3 
22 56 36.6 
2251 25.8 








+2245 51.1 
22 39 52-7 
22 33 30.6 
22 2645.0 
22 19 36.2 


+2212 4.2 
22 4 9.2 
20 55 51-4 
2147 11.1 
2138 8.4 


+21 28 43.6 
21 1857.0 
2x 848.7 
20 58 19.0 
20 47 28.0 

+20 36 16.2 

20 24 43-7 

20 12 50.7 

20 037.5 

1948 4.3 


19 35 11-5 
19 21 59.1 
19 827.5 
18 54 36.9 
18 40 27.5 





+18 25 59.6 
18 11 13.5 
1756 9.5 
17 40 47-9 
1725 8.8 

+17 9 12.8 
16 52 59.9 
16 36 30.6 
16 19 45.0 
16 243-7 


IS1IO 7.9 
1452 6.4 
14 33 50-9 


+I41§ 21.4 








45-2 
22.5 
35-7 
24.8 


50.1 
51.6 
29.4 
43-7 
34-7 
2.5 
7-4 
49-5 
9.0 
6.2 


41.3 
54-5 
46.1 
16.2 
25.2 


13-3 
40.7 
47.6 
34-3 
1.0 
8.0 


55-6 
23-9 
33.2 
23.8 
55-9 

9-7 

5.6 
43-9 

4-9 

8.8 
55-9 
26.6 
4l.I 
39.8 
23.0 
§1.0 

4.2 

2.8 
47-3 
17.9 


+13 56 38.5] 35.0 


10.181 
10.130 


10.109 
10.087 
10.065 
10.042 
10.037 


9-993 
9-969 
9-945 
9-920 
9 -896 


9.87% 
9.847 
9 .8a2 
9-797 
9-773 


9-748 
9-724 
9-699 
9.675 
9.651 
9.626 
9 602 
9-577 
9-553 
9-$29 


9-505 
9-481 
9-457 
9-434 
9-410 


9-387 
9-364 





oe 


m s 
— 9-431 +3 28.89 
10.44 3 40.49 
11.48] 3 51.84 
32.45 4 2.93 
13-45 4 13.73 
—14.441+ 4 24.22 
38-439 4 34-39 
16.43 4 44.21 
17.381 4 53.06 
18.35 § 2.72 
“19.31 F +§ 11.37 
20.271 § 19.59 
az.22f 5 27.36 
22.15] 5 34.66 
23.07 5 41.48 
23.99] +5 47-79 
24.90] 5 53-57 
as.798 5 58.82 
26.681 6 3.52 
27.561 6 7.66 
—28.43 | +6 11.23 
39-28] 6 14.23 
30.13 6 16.64 
30.078 6 18.46 
31.79 6 19.69 
—32.61 | +6 20.33 
33-424 6 20.38 
34.21] 6 19.84 
3s.0of 6 18.72 
38-78] 6 17.00 
—36.54 +6 14.70 
37-30 6 11.81 
38.04 6 8.33 
38.771 6 4.26 
39-489 § 59.61 
4-19 +5 $4.37 
0.88] 5 48.54 
41.567 5 42.13 
42.23 § 35-14 
42.88 § 27-57 
43-521 +5 19.41 
44-15 5 10.69 
44.76] 5 1.39 
45-367 4 51.52 
45-:94f 4 41.09 
46.51 § +4 30.10 
47.07 | +4 18.55 


TS 45-69 | 
15 45.67 | 
15 45-66 | 
1§ 45.65 | 
15 45.64 
15 45.64 
1§ 45.65 
1545.66 
15 45.68 
I§ 45-70 
1§ 45-73 


1§ 47-27 
15 47-39 
15 47-51 
1§ 47-63 
15 47-75 
15 47.88 
15 48.02 
15 48.16 
1§ 48.30 
15 48.45 
15 48.60 
1§ 48.75 
1§ 48.92 
1§ 49.09 
1§ 49-27 





I 78. 77 
ee 


Oe ee ee ee ~~ | 
~ oo ¢ Go 00 ¢ 
Qo ~) 7s 
we ~ = 


ee en on | 
® “sus 
be 
w& 


7-01 

6.92 
1 6.83 
1 6.74 
1 6.66 
1 6.57 
1 6.49 
1 6.40 
1 6.32 
1 6.22 
1 6.13 
1 6.05 
1 5.96 
1 5.88 
I 5-79 
I 5.71 
r 5.63 
1 §-55 


I 
I 7.09 
I 
I 


15 49-45 | © 5-47 


1§ 49.63 


1 5.40 





6 34 40.9 
6 38 374 
6 42 334) 
6 46 30.19 
6 50 26.7 


6 54.23.x 
6 58 19.84 
7 216-44 
7 612.94 
710 oH 
714 6m 
718 3.63 
7 21 Soil 
725 5571 
7 29 §2.3! 
733 68 
7 37 45-44 
7 41 pm 
7 45 384 
7 49 35H 
7 $3 31 

i 
8 1247 
8 5 21.3 
8 9 a 
8 13 14.4 
8 17 11.01 
821 7.3] 
835 4-1 
8 29 0.6 
8 32 97-4 
8 36 53% 
8 40 50.33 
8 44 46.9! 
8 48 43-47 
“8 §2 40.03 
8 36 36-8 
Q 0 33.14 
9 439-5 
g § 26.25 
g 12 22.40 
g 16 19.9 
g 20 15.0 
Q 24 12-47 
g 28 9.05 
932 53 
936 2.14 





Nortr.—For mean time interval of semidiameter passing meridian, subtract o*.19 from the sidereal imterval 
[Eph 1s] 














hm 






># 9 40 20.72 
ri 9 44 5-19 
34 9 47 49.12 
Iq 9 §I 32.52 
] 


9 55 15-42 


9 58 57.81 
IO 2 39.72 
Io 621.17 
IO IO 2.17 
10 13 42.73 
Io 17 22.88 
IO 21 2.63 
10 24 42.01 
10 28 21.03 
IO 31 59.71 
10 35 38.06 
10 39 16.10 
IO 42 53.85 
10 46 31.33 
10 50 8.54 


10 53 45-5! 
IO 57 22.26 
Ir 0 58.79 


Ir 435-13 
Ir 811.29 









O~2 AN RW 
















rns) 


0 O~* An & Ww HH 


bat 
o 


Ir 11 47.28 
II 15 23.12 
11 18 58.83 
Il 22 34.42 
11 26 9.90 
Il 29 45.30 
II 33 20.63 
Ir 36 55.91 
II 40 31.16 
11 44 6.41 
11 47 41.68 
Il §1 16.99 
IT $4 $2.37 
II §8 27.83 
12 2 3.41 


12 § 39.12 
12 9 15.00 
12 12 51.06 
12 16 27.32 
1220 3.82 












12 23 40.56 
12 27 17.57 





SOLAR EPHEMERIS, 1915. 
FOR WASHINGTON MEAN AND APPARENT NOON. 






+12 19 52.3 











TI $9 55-0 
II 39 46.3 
II 19 26.5 
10 58 56.0 


+10 3815.1 


10 17 24.0 
9 56 23.0 
935 12.4 
9 13 52-4 
8 52 23.6 
8 30 46.0 
8 9 0.2 
747 6.4 
725 4-9 





7 256.1 
6 40 40.2 
618 17.8 
5 55 49-0 
5 33 14-3 





5 10 34.0 
447 48.5 
424 58.1 
4 2 3.1 
339 4-1 
316 1.3 
2 $2 54-9 
229 45.4 
2 633.1 
1 43 18.3 
120 1.3 
© 5642.4 
© 33 21.9 
O10 0.2 
013 22.5 
© 3645.9 
1 0 9.6 
I 23 33-3 
1 46 56.7 
2 1019.4 


2 3341.1 


16.05 J— 2 5661.4 





Hourly 
Motion. 
App. | Right | Decli- 
nation 
a 8 i 
9.364 |—47.07 
9-341 | 47.61 
9-319 | 48.14 
9.298 | 48.65 
9.277 49.15 
. 9.256 |—49.65 
52.4] 9-236 | 50.13 
43-9 | 9.217 | 50.60 
24.4 9 9-199 $8.05 
54.2 | 9.181 §1.49 
13.5 | 9-164 j—st.92 
22.69 9.148 | 52.34 
21.7 7 9.333 §2.75 
II.4f 9.119 53-14 
51.7 | 9-105 §3-.§2 
23.1 | 9.09% |—53.88 
45-9 | 9-079 | 54.24 
0.4] 9.067 | 54.58 
6.8] 9.056 | 54.90 
5-6] 9.045 | ss.2z 
57-1 § 9-035 |—ss.51 
41.6] 9.026 | 55.80 
19.4] 9.018 56.07 
50.9 f 9.010 56.32 
16.6 | 9.003 56.56 
36.7 | 8.996 |-s6.79 
51.5 | 8.990 | 57.00 
61.4 8.985 57.20 
6.9] 8.98 | 57.38 
8.2] 8.976 | 57.54 
5-7 | 8.973 |—s7.69 
59-7 | 8.97% 57.83 
50.5 | 8.970 57.96 
38.6 | 8.969 | 58.07 
24.1 | 8.969 | 58.16 
7.44 8.970 |—58.25 
48.9 8.972 | 58.32 
28.8 | 8.976 | 58.38 
7-4] 8.980 | 58.43 
15.0} 8.985 58.46 
38.0 8.991 |—58.48 
1.4] 8.998 | 58.49 
24.8] 9.007 | 58.48 
47-8] 9.016 | 58.46 
I0O.1 | 9.026 | 58.43 
31.5 | 9-037 
51.5 | 9-048 


+ 


4 6.46 
3 53-84 
3 40.69 
3 27-03 
3 12.86 
2 58.22 
2 43-12 
2 27.56 
2 11.57 
I 55.17 
1 38.37 
I 21.19 
I 3.66 
© 45-79 
© 27.60 
© 9.09 
© 9.72 
© 28.79 
© 48.13 


I 7.71 
I 27.51 
I 47.52 
2 7-73 
2 28.12 
2 48.68 
3 9-39 
3 30.23 
3 §1.19 
412.25 


4 33-40 
4 54.62 
5 15.89 
5 37-18 
5 58.48 
6 19.76 
6 41.00 
7 2.17 
7 23-25 
7 44.22 
8 5.06 
8 25.73 
8 46.22 
g 6.51 
9 26.57 


—58.38I— 9 46.38 
—58.3r§-10 5.91 


Semi- 
diamet 
at 
Apparent 
Noon. 


1§ 49.63 
15 49.82 
I§ 50.01 
I§ 50.20 
T§ 59.39 


T5 50-59 
1§ 59.79 
I§ 50.99 
I§ §1.19 
15 51.40 
15 51.61 
15 51.82 
1§ 52.03 
15 §2.24 
1§ 52.46 
15 52.68 
TS 52-90 
1§ 53-12 
T5 53-34 
15 53-57 
15 53.80 
T5 54-04 
1§ 54.28 
T5 54-52 
15 54.76 


15 55.01 
1§ 55-27 
TS 55-53 
t5 55-79 
15 56.05 


15 56.31 
15 56.57 
15 56.84 
1§ 57.11 
TS 57-37 


15 57-64 
15 57-91 
15 58.18 
15 58.46 
15 58.73 


15 59.00 
15 $9.27 
15 59-53 
15 59.80 
16 0.07 


16 0.34 
16 0.61 


Sidereal 
Time of 
Semid 


Passing 
Merid. 


5-40 
5-33 


Cn 
wn 
Q 
an 


5-11 


Pe ee ee ee ee ee ee ee ee ee | 
> : > > : > > : > PP Y 

oO he LoN) oO 

£ g 4 3 un So | 


on Ee oe oe oe | 
> 
ro 
wr 


a] 
> 

> 
> 


523 


Sidereal 
Time of 
Mean Noon. 


hm =°%3 

936 2.14 
9 39 58.69 
9 43 55-25 
9 47 51.80 
9 51 48.36 


9 55 44-91 
9 59 41.47 
10 338.02 
10 7 34.58 
IO TI 31.13 


10 15 27.69 
10 19 24.24 
10 23 20.80 
10 27 17.35 
IO 31 13.90 
10 35 10.46 
1039 7.01 
1043 3-57 
1047 0.12 
10 50 56.67 


10 $4 53-23 
10 58 49.78 
Il 246.34 
Ir 642.89 
II 1039.44 


II 14 36.00 
II 18 32.55 
II 22 29.11 
Ir 26 25.66 
II 3022.21 


1x 3418.77 
It 38 15.32 
II 42 11.87 
1146 8.43 
1150 4.98 


II $4 1.53 
II §7 58.09 
12 154.64 
I2 551.19 
12 947-75 
12 13 44.30 
12 17 40.85 
12 21 37.41 
12 25 33.96 
12 29 30.51 
12 33 27.07 
12 37 23.62 


Notz.—For mean time interval of semidiameter passing meridian, subtract o*.:8 from the sidereal interval. 


(Eph 15) 





d24 SOLAR EPHEMERIS, 1915. 
FOR WASHINGTON MEAN AND APPARENT NOON. 




















































Apparent. Right 
Ascension. 







or at 
Apperent 


























Noe Mean Noon. | Noon. | Ao 
eo nr m s Jor ow 
Oct. 1 § 12 27 17.57 2 5661.4 9.048 —s8.3r fF 10 5.91/16 0.61 
2] 12 30 54.88 32019.9| 9.8] 9.061] 58.23] 1025.15| 16 0.88 
3] 12 34 32.50 3 43 36.4| 26.0] 9.074} 58.14] 10 44.08/16 1.15 
4] 12 38 10.45 4 650.5] 39.8] 9.08 | 58.03] rz 2.68/16 1.42 
5412 41 48.76 429 61.7 | 50.7] 9.104 | 57-90] 12 20.93 | 16 1.69 
6] 12 45 27.43 452 69.7| 58.5] 9.119 |-s7.76 F-1r 38.81 | 16 1.96 
711249 6.49 §1614.1| 2.7] 9.136| 57.619 Ir 56.30) 16 2.24 
8] 12 52 45.96 53914.6| 2.9] 9-153| 57-43] 12 13.39]16 2.52 
Q] 12 56 25.84 6 170.6} 58.7] 9.171 | 57.24 12 30.06/16 2.79 
10113 0 6.16 6 24 61.9 | 49.7 | 9-189 | 57.03} 12 46.30/16 3.07 
Ir} 13 3 46.92 6 47 47.9| 35-6] 9.208 |-56.80[-13 2.09 | 16 3.35 
12713 7 28.15 71028.4| 15.9] 9.228| 56.56% 13 17.42/16 3.63 
IZ} IZ 11 9.86 7 3262.9] 50.3 | 9.248 | 56.31] 13 32.27|16 3.91 
14] 13 14 52.06 755 31.1| 18.3] 9.269] 56.04 13 46.62/16 4.19 
15 | 13 18 34.78 8 17 52.6| 39.5] 9.201 | ss-75] 14 0.46/16 4.47 
16 | 13 22 18.02 8 39 66.8} 53.7 9 9.313 |-ss-44 9-14 13.78 | 16 4.76 
17713 25 61.81 9 213.6] 0.4] 9-336] ss.12] 14 26.54/16 5.05 
18 1 13 29 46.17 9 23 72.6| 59.2] 9.360] sa.79] 14 38.74 | 16 5.33 
19 | 13 33 31-12 9 45 63.3| 49.9] 9-385 | sa.44] 14 50.35/16 5.6 
20 | 13 37 16.67 10 745.5| 32.0] 9.41z | 54.079 15 1.36/16 5.87 
21913 41 2.85 1029 18.8} 5.2] 9.437 |-s3-69 9-15 11.74 | 16 6.14 
22113 44 49.67 10 50 42.8| 29.1] 9.465 | 53.30] 15 21.48/16 6.41 
23413 48 37.16 II II 57.0| 43.49 9.493 | sa-80] 15 30.56/16 6.68 
24113 52 25.32 11 3261.2| 47.6] 9.s22| 52.46] 15 38.95/16 6.94] 1 5.97 414 8 4.6 
25113 56 14.20 1153 55-1] 41-4] 9-5sx | s2.o2f 15 46.64/16 7.20| 1 6.07 1412 €.92 
26414 0 3.78 12 14 38.1 | 24.4] 9.582 |—s1-s6F-15 53.62 | 16 7.47 | 1 6.17 914 15 57-47 
27114 3 54.10 12 34 69.8| 56.3 f 9.612 | 51.08] 15 59.86 | 16 7.73 | 1 6.27 F 14 19 $4.93 
a8ir4 7 45.18 12 55 30.0| 16.5] 9.644] so-so] 16 5.35 | 16 7.98| 1 6.38 f14 23 90.8 
29 ] 14 II 37.01 13 15 38.2| 24.7] 9.676 | so.opf 1610.08|16 8.23] 1 6.49 [1427 47-14 
301 14 15 29.63 13 35 34-0] 20.61 9.709 | 49.56] 16 14.03] 16 8.48] 1 6.60 J 14 3143 
31 1 14 19 23.03 13 5517.0] 3-7] 9-742 |\-49.02 f-16 17.19 | 16 8.72] 1 6.71 $14 35 40-25 
Nov. 1] 14 23 17.23 14.14 46.8| 33.6] 9-775 | 48-46] 16 19.55 | 16 8.97] 1 6.83 § 14 39 30-80 
2414 27 12.25 14 33 62.9| 49.9 § 9-809 | 47-88] 16 21.09/16 9.22] 1 6.95 [14 43 33-56 
311431 8.08 14 5265.0| 52.1] 9-844| 47-29] 16 21.83} 16 9.46] 1 7.06 J 1447 20.91 
411435 4.74 15 11 $2.5' 39.8] 9-878| 46.68] 1621.73] 16 9.70| x 7.18] 14 51 26-47 
5 | 14 38 62.23 | 59.54 |-15 30 25.2| 12.6] 9.913 |-46.05 |-16 20.80 | 16 9.94] I 7-29 F 14 55 23.03 
61 14 42 60.56 | 57.86] 15 4842.6! 30.2] 9.948 | 45-40] 16 19.04 | 16 10.18| x 7.41 £4 59 19-38 
7114 46 59.73 | 57.02] 16 644.2| 32.0] 9.983 | 44.73] 16 16.44 | 16 10.42 | 1 7-53 925 316-14 
8114 50 59.73 | 57.02 | 1624 29.5! 17.6] 10.017 | 44.04] 16 13.00 | 16 10.66| 1 7-659 25 7 12-6 
9114 54 60.57 | 57.86] 1641 58.2 | 46.5 10.052 | 43-34] 16 8.73} 16 10.89 | x 7-77 91512 9-25 


10.087 |-42.62|-16 3.63 | 16 11.13 | 1 7-89] 2515 5.50 
15 57.69 | 16 11.36 | 1 8.01} 15 19 2.36 
15 50.92 | 16 11.59 | 1 8.13 | 15 22 s8.02 
15 43-32 | 16 11.82 | 1 8.25] 15 2655-8 
15 34.90 | 16 12.05 | 1 8.37 [15 30 52-93 
15 25.65 | 16 12.27 | 1 8.49 }15 3448.99 
-15 15.57 | 16 12.49 | 1 8.61 J25 38 45.15 
poe 


16 58 69.9 | 58.4 
17 1§ 64.0; 52.9 
17 32 40.4! 29.5 
17 48 58.4 | 47.8 


10} 14 58 62.24 | 59.54 
ITPIS 3 4.74] 2.05 
12q15 7 8.07] 5.39 
IZ 915 11 12.23 | 9.57 
1415 15 17.23 | 14.57] 18 457.8) 47.5 
ISq 15 19 23.04 | 20.41 F-18 20 38.2 , 28.2 
16] 15 23 29.69 | 27.07 [-18 35 59.2 | 49.6 


—— —_—_ 


10.121 | 41.89 
10.156 | 42.34 
X0.191 | 40.37 
10.22§ | 39.58 
10.260 |—-38.78 
10.294 |—37.96 








ay 


-*TE.—For mean time interval cf semidiameter passing meridian, subtract o°.18 from the sidereal ic terval. 
[Eph 1s} 
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SOLAR EPHEMERIS, 1915. 


FOR WASHINGTON MEAN AND APPARENT NOON. 


Apparent Right 
Ascension. 


Mean Noon. 


hm i “s 
15 23 29.69 
15 27 37.16 
15 31 45.46 
15 35 54-57 
15 49 4.50 


15 44 15.25 


15 48 26.80 


15 52 39.16 


15 56 52.31 | 


App. 
Noon. 
8 
27-07 
34-56 
42.88 
52.03 

1.99 
12.77 
24.36 
36.76 
49.95 


16 1 6.24! 3.92 


16 § 20.95 
16 9 36.41 


18.68 
34.20 


16 13 52.63 | 50.47 


1618 9.59 
16 22 27.26 


16 26 45.62 
16 31 4.66 
16 35 24.36 
16 39 44.69 
1644 5.62 
16 48 27.12 
16 52 49.16 
16 57 11.71 
17 1 34-74 
17 5 58.21 
17 10 22.09 
17 14 46.35 
17 19 10.96 
17 23 35.88 
17 28 1.09 
17 32 26.56 
17 36 52.25 
17 41 18.14 


17 45 44.20 
17 50 10.38 
17 54 36.68 
17 59 3-95 
18 3 29.46 
18 7 55.88 
18 12 22.28 


18 16 48.64 
18 21 14.90 
18 25 41.06 
18 30 7.08 
18 34 32.92 
18 38 58.54 
18 43 23.92 


7-47 
25.19 
43-62 

2-73 
22.49 
42.88 

3.88 


25-45 
47-57 
10.20 
33-39 
56.85 
20.82 
45-16 

9.85 
34.86 

0.16 


25.71 
51-49 
17-47 
43-62 

9-90 
36.29 

2.75 
29.25 
55-76 
22.26 
48.70 
15.06 
41.31 

7-42 
33-35 
59.06 





Apparent Hourly 

Declination. Motion. 
App. | Right | Decli- 
Mean Noon. Noon. Ascen. nation. 

e , ” | ae 8 id 

18 35 59-2: 49.6 | 10.294 |—-37.96 
18 50 60.4 | 51.1 | 10.328 | 37.13 
IQ § 41.5| 32-5 J 10.363 | 36.28 
19 19 62.1 | 53-4 | 10.397 | 35-42 
19 33 61.8 | 53-4] 10-431 | 34.55 
19 47 40.3 | 32.3 | 10.465 |—33.66 
20 057.2 49.6 10.498 | 32.75 
20 13 52.2 | 44.9 | 10.531 | 31.83 
20 26 24.9 | 18.0 | 10.564 | 30.89 
20 3835.0 28.4 ] 10.597 | 29.94 
O 50 22.1 15.9 | 10.629 |—28.98 
21 1 45-9 40.1 | 10.660 | 28.00 
2112 46.1 40.6 | 10.691 | 27.012 
21 23 22.3 17.2 § 10.733 | 26.01 
21 33 34-3 29.5 J 10.751 | 24.99 
21 43 21.7 | 17.2 | 10.779 |—23.96 
21 5244.1, 39.8 | 10.807 | 22.91 
22 =I 41.4 37-4] 10.834 21.86 
22 1013.1 9.6] 10.860 | 20.79 
2218 19.1 | 16.0 J 10.884 | 19.72 
225 59.1. 56.3 | 10.907 |—18.62 
22 33 12.9) 10.4 J 10.929 | 17.52 
22 39 60.1 | 57-9 | 10-950 | 16.41 
22 46 20.7 | 18.6 } 10.969 | 15.29 
22 §2 14.2 | 12.5 | 10.987 | 14.17 
22 57 40.7 | 39.2 | 11.003 13.04 
23 240.0| 38.7 | 11.018 | 11.90 
23 711.8, 10.7 | 11.032 | 10.76 
2311 16.0 | 15.2] 11.045; 9.60 
2314 52.6) 51.9] tt.056| 8.44 
318 1.3| 0.8] 11.066 — 7.28 
23 2042.2| 41-8] 11.075 | 6.12 
23 2255.0) 54.8] 11.082 | 4.95 
23 24 39.9| 39.7] tx-088 | 3.78 
2325 56.5' 56.4] 11.003 | 2.61 


—23 26 45.0! 45.0 
2327 5-3) 5:3 
23 26 57.3 57-3 
23 2621.1! 21.1 
2325 16.6 | 16.6 


—23 23 43-8. 43.8 
23 21 42.9: 42.8 


23 1913-7 
23 16 16.4 


| 


13.6 
16.2 


2312 51.1 ! 50.8 


3 857.8 


24.52 1-23 436.7 


| 


57-4 
36.1 


11.097 |— 1.43 
11.100 |— 0.26 


Ir.10r '+ 0.92 


1I.I01 2.10 
IIt.099 3.28 
11.097 + 4.45 
11.093 5.63 
1x .087 6.80 
11.080 7:97 
Iz.072 9-14 


+ 


Equation 
of Time 
for 
Apparent 
Noon. 


m $ 
—1§ 15-57 

15 4.66 

14 52-93 


14 40.38 


14 27.01 
—14 12.82 
13 57-83 
13 42.04 
13 25-45 
13 8.08 
12 49.94 
I2 31.03 
12 11.37 
Ir 50.98 
Ir 29.87 
—11 8.06 
TO 45-57 
10 22.43 
9 58.66 
9 34-29 
— 9 9-34 
8 43.85 
8 17.86 
7 51.38 
7 24.46 
6 57-13 
6 29.43 
6 1.37 
5 33-00 
5 4-34 
4 35-42 
4 6.28 
3 36.93 
3 7-43 
2 37-79 
2 8.04 
1 38.22 
t 8.36 
© 38.49 
o 8.64 


© 21.16 


© 50.89 


I 20.50 
I 49.96 
2.19.25 


11.063 | +10.30]+ 2 48.33 
11.082 | +11r.46)+ 3 17.16 





Semi- | Sidereal 
diameter | Time of 
at Semid. 
Apparent Passing 
oon. Merid. 
ro m 8 

1612.49 |1 8.61 
16 12.70|1 8.73 
1612.91|1 8.85 
16 13.12 | 1 8.96 
16 13.32 | I 9.07 
16 13.52|1 9.18 
16 13.71 | I 9.29 
16 13.90| I 9.40 
16 14.08| I 9.50 
16 14.26} 1 9.61 
16 14.44/11 9.71 
16 14.61| 1 9.82 
16 14.77|1 9.92 
16 14.93 | I 10.02 
16 15.08 | I 10.11 
16 15.23 | I 10.20 
16 15.38 | 1 10.28 
16 15.53 | I 10.37 
16 15.67 | 1 10.45 
16 15.81 | I 10.53 
16 15.95 | 1 10.60 
16 16.08 | 1 10.67 
16 16.21 | 1 10.74 
16 16.34 | 1 10.81 
16 16.46 | 1 10.87 
16 16.57 | I 10.93 
16 16.68 | 1 10.98 
16 16.79 | I 11.03 
16 16.90 | I 11.07 
16 17.01 | I 11.11 
16 17.11 |X II.14 
16 17.20| 1 11.16 
16 17.28 | 1 11.18 
16 17.36 | 1 Ir.21 
16 17.43 | I 11.23 
16 17.49 | 1 11.25 
16 17.55 | 1 11.26 
16 17.61 | x 11.26 
16 17.66 | I 11.26 
16 17.70 | I 11.25 
16 17.74 | I 11.24 
16 17.77 | I 11.23 
16 17.79 | I 11.21 
16 17.81 | 1 11.18 
16 17.82 | 1 41.15 
16 17.83 | x 11.12 
16 17.84] 1 11.08 


O20 


Sidereal 
Time of 
Mean Noon. 


hm s 

15 38 45.15 
15 42 41.70 
15 46 38.26 
15 50 34.82 
15 $4 31-37 
15 58 27.93 
16 224.49 
16 621.05 
16 10 17.60 
16 14 14.16 


16 18 10.72 
1622 7.28 
1626 3.84 
16 30 0.39 
16 33 56.95 
16 37 53-51 
16 41 50.07 
16 45 46.62 
16 49 43.18 
16 53 39-74 
16 57 36.30 
17 1 32.86 
17 529.42 
17 925.98 
17 13 22.53 
17 17 19.09 
17 21 15.65 
17 25 12.21 
1729 8.77 
17 33 5-33 
17 37 1.89 
17 40 58.44 
17 44 $5.00 
17 48 51.56 
17 52 48.12 
17 56 44.68 
18 041.24 
18 437.80 
18 8 34.36 
18 12 30.91 
18 16 27.47 
18 20 24.03 
18 24 20.59 
18 2817.15 
18 32 13.71 
18 36 10.27 
18 40 6.83 


Notz.—For mean time interval of semidiameter passing meridian, subtract o*.19 from the sidereal interval. 


{Eoh rel 


526 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 





3 Mean 
Date. 
Transit 
h m 
Jan. o} U Ir 48.65 
1] L| 015.44 
r| U [12 41.95 
2| L| 1 8.02 
2| U }13 33-57 
31 L] 158.55 
3] U 14 22.95 
4| LI 246.82 
4| U [15 10.24 
5| L} 333-30 
5| Ulrs 56.15 
6| L] 418.92 
6} U }16 41.79 
7|L1 5 4-91 
7| U |17 28.48 
8] L | 5 52.66 
8| U }18 17.64 
9| L | 643.57 
9| U [19 10.59 
10] L | 738.77 
10] U f20 8.13 
11| L.| 838.59 
11| U}21 9.96 
12| L | 941.95 
12! U J22 14.19 
13| L [1046.26 
13| U }23 17.77 
14| L [xr 48.37 
15| U] 017.82 
15| L J12 45.99 
16| U] 112.83 
16} L, | 13 38.40 
17| U] 2 2.78 
17! L314 26.11 
18; U] 248.55 
18| L, [15 10.27 
19/ U] 331.42 
19| L [15 52.18 
20| U] 412.70 
20| L, $16 33.13 
a1| U] 453.62 
ar| L, 417 14.31 
22| U} 535.32 
22| L, }17 56.79 
23| Ul 618.80 
Jan 


MOON-CULMINATIONS, 1915. 


Diff. 
for x 


Long 


1 2.240 
2.223 
2.193 
2.1§2 
2.106 
2.057 
2.010 


1.969 


1.935 
1.9u1 
1.899 
1.899 


I.Q14 
1.943 
1.987 
2.046 
2.119 
2.204 
2.299 
2.398 


2.494 
2.579 
2.645 
2.682 


2.686 
2.654 
2.592 
2.§05 
2.402 
2.292 
2.383 
2.079 


1.986 
1.905 
1.838 
1.784 


1.744 
1.717 
1.704 
1.703 
1.9724 
1.736 
3.768 
1.810 


3 .860 


Right 
Ascension 


of 
Center. 


for 1 
Hour 
of 


Long. 





hm s S 
6 27 42.73 | 144.60 
6 56 32.85 | 143.60 
725 5-78 14.77 
7 53 12.96 | 139.34 
8 20 48.54 
8 47 49-59 
9 1416.04 
9 40 10.43 
10 § 37-38 
10 30 43-34 
10 §5 36.10 
11 20 24.58 


11 45 18.49 
12 1028.14 
1236 4.22 
13 217.56 
13 29 18.64 
13 57 17.06 
14 26 20.65 
14 56 34.38 
15 27 58.98 
16 029.68 
16 33 55-33 
17 758.41 
17 42 16.42 
18 16 24.42 | 169.55 
18 49 58.28 | 165.79 
IQ 22 37.63 | 160.56 
19 54 7-85 | 154.36 
20 24 20.80! 147.76 
20 §3 14.18 | 141.17 
2I 20 §0.47 | 134.96 


21 47 15-03 
22 12 37.77 
2237 6.24 
23 050.97 
2324 1.93 
23 46 49.00 
© 921.69 
© 31 49.21 
© 54 20.33 
I1I7 3-37 
140 6.09 
2 335.68 


227 38.44 


136.55 
133.63 
130.81 


128.30 


126.27 
124.84 
124.10 
124.13 


125.0% 
126.76 
129.42 
332.96 


337-35 
142.49 
148.18 
154.12 


159.9% 
365.04 
168 .98 


171.22 


171.43 





129.35 
124-47 
120.41 
117.19 
134.79 
113.20 
112.38 
112.32 


112.97 
114.30 
116.26 
118.77 


121.97 


. 1, U Defective Illumination of S. 0’’.28. 


+2717 41.6 
26 26 13.1 
251241.8 
23 3812.9 

+21 4414.8 
19 32 32.5 
17 § 3.0 
14 23 49.9 

+II3I 0.2 

8 28 41.8 
519 2.4 
+2 411.6 


— 113 39.1 
4 3212.9 
749 5-4 
Il 141.1 


-I4 710.3 
17 227.9 
19 4412.2 
22 848.1 

—24 12 34.0 
25 51 54-1 
27 335.6 
2745 9.2 


2755 8.5 
27 33 23-2 
2641 1.6 
25 2021.9 


—23 34 33.8 
21 2717.9 
IQ 224.9 
16 23 40.4 


13 34 33-7 
10 3812.7 
7 37 22.4 
4 3425.1 

— 131 23.0 

+ 129 57-4 
428 3.8 
7 21 32.9 

+10 Q 7.4 
12 49 33.0 
15 21 35.2 
17 43 $7.1 


Sid. 
fort foot {COP tonal | pi 
Hour [Semid.) o nidi- | Hor Limbs 
of zontal 
Long. ing Me- ameter. rallias 
ridian. | 

Lhd ry ¢ ZA s a 
—201.0] 70.71/15 6.2 5520.11]. 4. 
313.2170.46|15 10.1 §534-192. 113. 
421.1 170.0015 14.055 48.5) II.N. 
522.5 169.39|1518.0/56 3.2) IDL 
615.7 168.69 | 1522.1 | 5618.2) ITN 
699.6 167.95 | 1526.1 | 5633.15 IT. 
773.5 [67.23 | 35 30.2| 5648.2) II. 
836.9 166.60 | 15 34.3157 3.21 II. 
—889.6 166.08 | 15 38.4157 18.2] IT. 
931.7 165.73 |15.42.5(57 33-11 II. 
963.1 165.56|15 46.5|57 48.0] ITD. 
983.6 165.60)15 50.6/58 2.8) II. 
—992.9 165.86] 15 54.6| 5817-4) IL. 
990.6 166.36] 15 58.5 5831.7) IL. 
975.9 167.0816 2.31 5845.7) II. 
947.6 168.03|16 5.9 5859-1) IT. 
—904.6 [69.18/16 9.3:sgrr-7) ID 
835.4 70.49 | 1612.5, 5923-3] IL. 
768.8 171.92] 1615.3 5933-6] IT. 
673.9 173-38 |1617.7.5942.2| IT. 
~s60.6 174.77|1619.4 §9 48.7] II. 
430.0 175.97 | 16 20.5'59 52.8] II. 
284.8 176.88 | 16 20.9!59 54.2) IT. 
129.5 177.38 | 16 20.5 | 59 52-5} II}. 
+ 29.8 177.4116 19.2/5947-7) ILA 
186.7 176.93 | 16 17.0159 39-6] II... 
334-8 | 76.01 | 16 13.9 | 59 28.2 

469.0 174.73 ]16 9.9/ 59 13-8 
+585.8173.22/16 5.2/58 56.6 

683.5 171.581 15 59.9 | $8 37-0 

762.0 [69.92 | 15 §4.0|58 15.4] I. 
82.3 [68.33 | 15 47.7! 57 52-491. 
+866.0 [66.87 | 15 41.2 |57 28.511. 
895.0 165.59 |15 34.6157 4.2] ! 
orr.a 164.51] 15 28.0; 5640.1} | 
916.5 163.64 15 21.6, 56 16.6 I. } 
+912.3 163.00] 15 15.5/55 54-311. 
899.8 162.59|/15 9.9/55 33-5] 1. ’ 
880.0 162.38|15 4.7/55 14-5) 1. . 
853.6 162.39|15 0.1/5457-7) 1 s 
+8a1.0 162.60 | 14 56.2 | 54 43-3] I. , 
782.2 162.99 | 14 53.0| 5431-5} 1 S 
737.1 163.55 | 14 50.5 | 5422-4) L. ‘ 
685.5 [64.26 | 14 48.8 54 16.1} I. 


+19 55 18.0| +626.8 
Jan. 2, U Defective Illumination of N, 1.20. 


(Eph 15) 


65.08 





1447-8, 54 12.611. 








ate. 


L 23 
23 
24 
24 
25 
25 
26 
26 


27 
27 
28 
28 


29 
29 
30 
31 
31 
eb. 1 


Sow © Orr A ANN & Ww Ww 


~ 
°o 


mend rend mene rene rere rcrerseso es eee eee 


I! 
Il 
12 


12 


13 
4 


41 Lis 13 1.98] 1.840 
1 23.771 1-793 


151 U 
Jan. 


Mean 
Time of 
Transit. 


h m 


CG 
a 
0 
& 


18 41.45 
7 4.80 
19 28.89 
7 53-70 
20 19.20 
8 45.28 
21 11.83 


9 38.68 
22 5.64 
10 32.54 
22 59.20 


II 25.49 
23 51.30 
12 16.60 

© 41.36 


13 5.63 
1 29.48 
13 53.01 
2 16.33 


14 39-59 
3 2-95 
15 26.55 
350.56 
16 15.15 
4 40.46 
17 6.63 
5 33-75 
18 1.86 
6 30.96 
19 0.94 
7 31.61 


20 2.71 
8 33.91 
2x 4.88 
9 35.28 
22 4.85 
10 33-40 
23 0.82 
II 27.09 
23 §2.24 
12 16.36 
© 39.56 





MOON-CULMINATIONS, 1915. 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 


for r 
H 


hm s 

227 38.44 
2 §2 19.55 
3 17 42-79 
3 43 50.10 
4 1041.20 
4 38 13.33 
§ 621.10 
5 34 56.66 


6 350.19 

6 32 50.75 

7 147-25 

7 3929-55 

7 58 49.34 

8 26 40.80 

854 0.81 

9 20 49.01 

947 7-54 
1013 0.66 
10 38 34.35 
It 355-95 
II 29 13.83 
II $4 37-14 
12 2015.44 
12 46 18.55 
13 12 56.17 
13 4017.29 
14 829.78 
14 37 39-52 
15 749.36 
15 38 58.18 
16 10 59.99 
16 43 43-61 
17 16 §2.99 
1750 8.74 
18 23 10.09 
18 55 37-53 
19 27 14.92 
19 57 50.82 
20 27 18.87 
20 §5 37-45 
21 22 48.86 
21 48 58.18 
22 1412.48 


22 38 39.87 


23 229.11 


Eee eee 


122.77 
125.34 
128.76 
132.46 
136.02 
139.25 
141.93 
143 .86 


144-91 
145.03 
144.25 
142.69 
140.53 
138.00 
135-33 
132.73 
130.41 
128.52 
127.19 
126.52 
126.59 
127.43 
129.08 
131.55 
134.82 
138.80 
143.36 
148.30 
1§3.32 
158.05 
162.08 
164.95 
166.32 
165.99 
163.95 
160.39 
155.67 
150.21 
144-43 
138.69 
133.28 
128.38 
124.12 
120.57 


827.97 


an. 26, U Defective Illumination of N. 0’’.04. 
Jen. 30, U Defective [humination of J. 0*.00. 


® ’ .? 


+19 55 18.0) + 626.8 
215411.2| 560.7 
2339 5.11 486.8 
25 823.6} 404.8 

+26 20 28.8 | + 314.7 
2713 44.8 216.7 
27 46 43-6 112.0 
27 5811.3/+ 1.9 

+27 4713.6 |— 111.8 
27 1321.9] 236.7 
26 1637.0] 340.3 
24 57 29-9 450.0 

+2317 O.1|— 553.7 
21 1632.5] 649.3 
18 57 53-2 935-5 
1623 3.5] 810.9 

+13 34 16.6|— 874.9 
10 33 52.9] 926.9 

72417.6| 966.8 
4 759:6| 994.1 
+ 047 29.9 | —1008.7 
— 23438.0] 1010.4 
555 46.3| 998-7] 
9 1313-3] 973-4 

—I2 24 10.7 |— 933-8 
15 25 43.2| 879.1 
18 1448.1] 809.0 
2048 16.0] 722.9 

—23 254.6 — 620.8 
2455 35-4] $03.5 
26 2324.3| 372.6 
27 23: 54.1 230.9 

—27 55 20.0|— 82.6 
2756 50.9|+ 67.4 
27 2837.1| 213.9 
26 3150.5] 352-1 

—25 836.3] + 478.0 
23 21 40.1 588.7 
21 1412.7 683.0 
18 49 35.3| 760-4 

—1611 8.2] + 821.4 
1322 2.8] 867.0 
1025 16.6| 898.4 

7 23 39.7 97.1 





— 419 10.31+ 924.4 


Jan. 30, U Defective Illumination of S. 0’’.07. 


{Eph 5) 


67.91 


68.82 


69.63 
70.28 


79-73 


79.97 
70.96 
70.72 
70.29 
69.72 
69.06 
68.37 
67.69 
67.09 
66.60 
66.26 
66.11 


66.16 
66.42 
66.89 
67.59 
68.48 
69.54 
79-74 
72.00 
73-35 
74-42 
75-39 
76.06 
76.36 
76.24 
75-71 
74.81 
73-64 
72.24 
79-75 
69.26 
67.83 
66.53 
65-39 
64-43 
63.67 


1449-5 
14 $1.5 
14 54.1 
14 $7-3 
I§ 1.1 
TS 5-3 
15 9.8 
1§ 14.6 
1§ 19.6 
15 24.6 
15 29-7 
1§ 34-7 
T5 39-5 
15 44.0 
1§ 48.2 
1§ 52.0 
15 55-5 
15 58.6 
16 1.3 
16 3.5 
16 5.4 
16 7.0 
16 8.2 
16 9.1 
16 9.6 
16 9.8 
16 9.7 
16 
16 


16 
16 
16 
16 


15 58.3 
15 54.9 
1§ 51.1 
15 46.9 
15 42.3 
15 37-5 
1§ 32-5 
15 27.3 
15 22.1 


O27 


S. 
. 
S. 
>. 
S. 
». 
N.S. 
N.S. 
N. 
N. 
N. 
N. 
N. 
N. 
II. N.S. 
ID. N.S. 
II. S. 
II. §&. 
Il. 58. 
II. S. 
II. §&. 
II. S. 
II. S&S. 
II. 5S. 
It. S. 
It. S&. 
II. S&S. 
II. S&S. 
Il. §&. 
II. 5. 
Il. S&S. 
II. S. 
II. 5S. 
IT.N. 
ITN. 
II. N. 
IT.N. 
II.N. 
II. N. 
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Date. 





Feb.15 
15 
16 
16 


17 
17 
18 
18 


19 
19 
20 
20 


21 
21 
22 
22 
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Feb. 23, U Defective Illumination of N. 


MOON-CULMINATIONS, 1915. 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 


hm m 
123-77 
13 45.08 
2 6.04 
1426.81 


2 47.52 
15 8.31 
3 29-29 
15 50-59 
412.31 
16 34.55 


457-37 
17 20.83 


5 44-94 
18 9.70 
6 35.07 
19 0.95 
7 27.24 
19 $3-79 
8 20.44 
20 47.05 


9 13-47 
21 39-59 
IO §.33 
22 30.65 
10 §5-55 
23 20.08 
II 44.29 

© 8.29 
12 32.20 

0 56.14 
13 20.27 

1 44.73 
14 9.68 

2 35.25 
15 1.57 

3 28.74 
1§ 56.81 

425-77 
16 55.54 

5 25-97 
17 56.81 

6 27.78 
18 58.56 

7 28.85 
Pde) 58.38 | 2.424 


hm s 
23 229.11 
23 25 49.09 
23 48 48.67 

OI 36.45 

© 34 20.78 

057 9.60 

I 20 10.43 

T 43 30.29 

2 715.50 

2 31 31.53 

2 56 22.80 

3 21 §2.30 

348 1.42 

4 1449.5! 

4 42 13.78 

510 9.27 

5 38 29.02 

6 7 4.54 

6 35 46.48 

7 425.58 

7 32 53-38 

8 1 3.08 

8 28 49.98 

8 56 11.71 

923 8.37 

9 49 42.19 


10 1§ 7-35 
10 41 59.68 


Il 7 56.23 
IT 33 $5-09 
12 © 4.93 
12 26 34.85 


12 53 33-89 
13 21 10.65 
13 49 32.63 
14.18 45.63 
14 48 52.75 
T5 19 §3-5° 
1§ §1 43.01 
16 2411.72 


1657 5.58 


17 30 7.05 
18 257.22 


18 35 17.74 
Ig 652.91 


117.97 
115.70 
114.36 
113.72 


113.77 
114.48 
315.78 
117.63 


119.98 
122.75 
125.83 


129.10 


132.41 
135-37 
138.41 
149.75 


142.43 
143 .36 
143.50 
142.89 


341.64 
139.91 
137.88 
135.75 


133.72 
131.97 
230.64 
129.88 


329.70 
130.24 
131.53 
133-58 
136.38 
139.85 
143-89 
148 .32 
152.86 
157.19 
160.93 
163 .65 
365 .06 
164.91 
163.18 
160.01 
155.69 


o”’.02. 





e ‘ oe 


~— 419 10.3 
- 11424.9 
+ 1 48 50.6 

4.48 51.5 


+ 744 3-4 
10 32 §7.9 
IZ 1411.4 
15 46 22.7 

+18 810.4 
20 18 12.2 
2215 4.2 
23 $7 19-5 

+25 23 30.3 
26 32 9.5 
27 21 53.8 
27 5127.1 

+27 59 46.4 
2746 5.4 
27 9 58.8 
2611 25.4 


+24 50 48.9 
23 857.0 
21 7 08 
18 46 31.0 

+16 915.8 
13 17 18.8 
10 12 56.0 

6 58 34.7 

+ 33652.6 

+ O10 36.2 

— 31718.3 

6 43 47-3 

“IO § 39-3 
13 19 35.8 
16 22 13.4 
Ig10 6.7 

—21I 39 52.3 
23 4815.7 
25 3220.5 
26 49 39-7 

—27 38 26.9 
27 57 40.5 


gop .6 
889.3 
+ 861.4 
826.4 


784.6 
736.0 


+ 680.7 
, 618.4 
$49.0 
472.3 
+ 388.3 
297.1 
199.2 
+ 95.5 
— 12.9 
124.3 
236.8 
348.4 


— 457.0 
560.6 
657-4 
745-9 


— 824.8 
892.8 
948.9 
9932.3 

1022.2 

1037-9 
1038.6 


1023.6 


— 992.3 
944-3 
879.1 
795.9 

— 698.0 
583.5 
455-3 
316.4 

— 1970.7 

—- 22.6 


27 47 40.0| + 122.9 


27 9 3-7 


261.5 


—-26 344.0! + 38.6 


(Eph 1s] 


15 32.0 





15 38.5] 57 18.4, 1. 
15 44.9| 57 41.8] 1. 


Hi 


56 18.411. 
55 59-5] I. 
5541.20 1. 
55 23-91 1. 
55 7-811. 
5453-3] 1. 
5440.61 1. 
54 30.001. 
6421.74 1. 
5416.01]. 
5412.9) I. 
5412.59]. 
5415.08]. 
5420.4) 1. 
5428.5] I. 
54 39-4] I. 
5452.91]. 
55 8.8iI. 
5527.0) I. 
55 47.0] I. 
56 8.6}1. 
56 31.3) 1. 
56 54.8] 1. 


time £m Fa. ton Fh 2 fe Fe FE me ee ee an Fae aah oT 





r551.0|58 44]1 
15 56.8 ' 58 25.6) I. N.s 
16 2.1/ 5845.1] 1. 11.4.8 
16 6.8/59 2.4] II. 
1610.8 5917.2] II. 
16 14.1 59 29.2 Il. 

16 16.6 | 59 38.2] IT. 
16 18.2| 5944.2) II. 
16 19.0, 59 47-3 II. ; 
16 19.1| 5947-6] II. 
16 18.5| 5945-2] Il. 
1617.2| 5940.5] II. 

16 15.4] 5933-7] Il. 

16 13.0] 5925.1] II. 
16 10.3 | §9 15-1 IT. 

16 7.3]59 4.9 IT $ 
16 3.9| 5851.8 II. 

16 0.4} 58 38.9 ILS 
5 56.8| 5825-5 ILN. 
15 53.0] 5811.6 JI.N. 
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MOON-CULMINATIONS, 1915. 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASH 


20 54.49 | 2.248 

Q 20.91 | 2.156 
21 46.25 | 2.068 
10 10.57 | 1.987 


22 33-97 | 1.916 
10 56.58 1.855 





23 18.54, 1.806 
II 39.99 1.769 


13. 3-35 
124.24! 5.749 
13 45-37 | 1.775 
2 6.86| 1.808 


9 32.09 
21 56.15 
10 20.12 
22 44.14 
11 8.34 
23 32.88 
II 57-91 

© 23.58 
12 50.03 

117.38 


13 45.71 


hm s 
19 652.91 
19 37 31-11 
20 7 5$:37 
20 35 33-14 
2x 255.63 
21 29 17.00 
21 54.43.40 
22 19 22.26 


22 43 21.69 
23 650.11 
23 29 5-92 
23 52 47.38 
O15 32.46 
0 38 18.79 
I 113.59 
124 23.51 
I 47 54.02 
2 11 52.26 
2 36 20.71 
3 123.10 
327 1.12 
3 53 14.76 
420 2.21 
4 47 19.69 
515 1.69 
543 1.21 
6 Ir 10.42 
6 39 21.12 


7 725-69 
7 35 17-63 
8 252.10 
830 6.27 


8 56 59.42 

9 23 32.96 

9 49 50.16 
IO 15 §5.98 
10 41 56.84 
tr 8 0.25 
II 34 14.70 
12 049.22 
12 27 §3-17 
12 55 35-78 
1324 §-53 
13 53 29-44 
1423 52.04 





155.69 
150.58 
145.08 
139.56 
134.26 
129.40 
125.32 


121.49 


138.54 
116.30 
334.77 
113.93 
113.72 
114.13 
3IS.21 


116.64 


118 .64 
121.04 
123.76 
126.67 
129.66 
132.59 
335.28 
137.57 


3139-34 
140.49 
140.95 
140.73 
139-93 
138.65 
137.06 
135.32 
333.58 
132.06 
330.88 
130.19 
130.07 
130.62 
131.92 
133.98 
136.82 
140.42 
344.66 
149.38 


1$4.39 


. U Defective Iumination of S. 0’’.17. 





34 


$s 
73-78 
72.48 
71.06 
69.61 
68.19 
66.87 
65.69 
64.67 
63.84 
63.20 
62.77 
62.53 
62.48 
62.61 
62.91 
63.36 
63.94 
64.64 
65.43 
66.26 


67.09 
67.91 
68.64 
69.27 
69.75 
70.06 
70.18 
70.12 


69.91 
69.55 
69.11 
68.62 
68.14 
67.70 
67.35 
67.13 
67.07 
67.19 
67.51 
68.04 
68.78 
69.71 
70.80 
72.02 


Geocentric . 
Declination Howe 
Center. Long. 
26 344.0| + 389.6 
2434 4-3)  so4.6 
224252.6| 604.9 
2033 9-3| 689.9 
~18 755.8/| + 759.9 
1530 8.7] 815.6 
12 42 34.5, 857.9 
947 48.3 | 887.8 
— 648 12.7 | + 906.3 
3 4559-1, 914.3 
— 043 8.6; 932.6 
+ 21826.8| 901.9 
+ 517 2.1 | + 882.7 
81058.7; 855.4 
1058 41.8| 820.4 
13 38 39-4| 777-9 
+16 9 21.9| + 787.9 
18 29 20.2| 670.5 
2037 6.0| 605.8 
22 31 11.1 533.8 
+2410 8.8) + 454.6 
25 3235.0] 368.6 
26 37 10.1 276.2 
27 22 41.9 178.3 
+2748 9.4)+ 73-7 
27 §2 44.7 |— 30.2 
2735 57-4| 137-8 
26 57 35-3 245.6 
+25 57 45.8 | — 352.1 
24 3655.6| 455.6 
22 5§ 49-2 554.6 
2055 27.8] 647.9 
+18 37 7-Oj ~ 734-3 
16 216.3] 812.7 
13 12 37.3| 882.1 
IoIo §.9 941.3 
+ 656 50.4 | — 989.2 
335 14.8] 1024.5 
+O 758.3] 1045.8 
—- 322 2.4] 1051.6 
— 651 33.3 | —1040.6 
IOI] 3-7 | 1081.3 
13 34.46.9| 962-5 
16 4045.2] 893.7 
19 30 55-9! — 804.7873.29 


ef — 





15 §3.0| 58 11.6 
1549-1 | 57 57-5 
T§ 45-2 | $7 43-0 
1§ 41.2 | §7 28.3 


15 37-1 | 57 13-4 
1§ 33.0! 56 58.3 
1§ 28.9! 56 43.1 
15 24.7 | 5627.9 
1§ 20.5 | 56 12.6 
1§ 16.4) 55 57-5 
15 12.4155 42.5 
1§ 8.4] 5528.0 


15 4.6| 55 14.0 
15 1.0/55 0.8 
14 57-6 | 54 48.5 
14 54-6 | §4 37-4 
14 51.9 | 5427.6 
14 49-7 | 54 19-5 
14 48.0 | 54 13.3 
14 46.9| 54 9.0 


14 46.3|54 7.0 
14. 46.4/54 7-4 
14 47.2 | §4 10.3 
14 48.7 | 5415.8 
14 51.0] §4 24.1 
14 54.0| $4 35-2 
14 57-8 | 54 49.0 
15 2.3/55 5-5 
TS 7-5| 5§ 24-5 
15 13-3 | 55 45-9 
15 19.7|56 9-4 
15 26.6] 56 34.7 
1§ 38-9|57 1-4 
1§ 41.4] 57 29.0 
15 49.0] 57 50.9 
15 56.5 | 5824.5 
16 3.8] 58 51.2 
16 10.6 | §9 16.4 
16 16.8 | 59 39.2 
16 22.3 | §9 59.2 
16 26.8 | 60 15.7 
16 30.2 | 60 28.3 
16 32.5 | 60 36.7 
16 33-6 | 60 40.7 


16 33.5! 60 40.4 


Mar. 30, U Defective Ilumination o 
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hm 
117.38 
13 45-71 
2 15.03 
14.45.28 
3 16.32 


15 47.90 


419.71 
16 51.40 


5 22.61 


17 $3-05 
6 22.47 


18 50.73 
717-77 
19 43.60 
8 8.30 
20 31.97 
8 54.75 
21 16.79 
9 38.24 
aI 59.24 


10 19.95 
22 40.49 
II 1.01% 
23 21.63 


II 42.47 
© 3.62 
12 25.19 
0 47-25 
13 9.86 
I 33-05 
13 56.82 
221.15 


14 45-99 
311.25 
15 36.81 


MOON-CULMINATIONS, 1915. 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 


2.373 
2.497 
2.405 
2.304 


2.202 
2.103 
2.054 
1.934 


1.866 
1.810 
1.767 
1.736 


1.919 
1.709 
1.9713 
1.726 
1.748 
1.779 
1.817 
1.860 


1.908 
1.957 
2.005 
2.050 
2.089 
2.119 
2.139 


4 2.54) 2.148 


16 28.31 
4 53-99 
17 19.46 
5 44.63 
18 9.45 
6 33.89 
18 57.98 
7:21.75 
19 45-29 


2.145 
2.132 
2.2I1 
2.083 
2.053 
2.022 
1.993 
1.970 


1.954 


hm “s 
13 53 29-44 
14 23 52.04 
1455 14.34 
15 27 32.71 
16 038.20 
16 34 16.42 
17 8 8.61 
17 41 §3-50 
1815 9.92 
18 47 39.33 
191g 7.62 
19 49 26.03 
20 18 31.00 
20 46 23.46 
2113 7.68 
21 38 50.31 


22 339-37 
22 27 43.70 
22 §1 12.30 
2314 14.16 
23 36 58.06 
23 59 32-43 
022 5.24 
© 44 44.07 
r 735-86 
I 30 46.94 
I 54 22.93 
218 28.41 
243 6.80 
3 820.13 
334 8.75 
4 031.14 
427 23.87 
454 41.69 
5 22 17.80 
550 4.38 
6 17 53-13 
6 45 36.22 
713 6.75 
7 40 19.41 
8 710.86 
8 33 39.86 
8 59 47.25 


9 25 35.83 
9 §1 10.19. 


Diff. 

for x 

Hour 
of 


Long. 





8 
149.38 
154-39 
159.47 
163 .63 
167.05 
169.05 
169.34 
167.82 


164.63 
160.06 
134.53 
148.49 
142.36 
136.45 
13.07 
126.20 


122.10 
118.74 
116.14 
134.28 


413.14 
112.69 
112.88 
113.68 


115.03 
116.89 
119.18 
121.80 


124.64 
127.59 
130.50 
133.19 


135.52 
137-34 
138.56 
139.09 
138.93 
138.16 
336.86 
135.21 
333-35 
331.49 
129.78 
128.37 


127.43 


Geocentric 
Declination 


of 
Center. 


e é td 


~16 40 45.2 
19 39 $5-9 
22 118.5 
24 8 9.2 


—25 48 13.9 
2659 4.4 
27 39 12.0 
27 4815.8 

2727 2.4 
26 37 18.7 
25 21 30.7 
23 42 56.1 

—21 4429.2 
19 29 27.4 
17 052.7 
1421 32.2 

—II 34 0.0 

8 40 34.0 
5 43 19.3 
— 24410.7 
+ o15 5.6 
312 50.1 
6 726.5 
857 21.2 

4II4I 2.3 
14 16 56.6 
16 43 31.6 
18 59 13.7 

+21 229.1 
22 §1 44.9 
2425 31.0 
25 42 22.7 

+2641 3.5 
27 20 28.2 
27 39 47.0 
27 38 26.9 

+27 1614.1 
26 33 14.0 
25 29 49-9 
24 641.4 

+22 2441.6! 
2024 54.4 
18 832.7 
15 36 56.8 


+12 SI 34.7! 
[Eph rs) 





569.7 


429.0 
278.2 
—122.8 
+ 31.5 
+179.3 
316.0 
438.6 
$45.5 
+636.3 
711.5 
772.0 
819.1 
+854.2 
878.3 
892.5 
897.4 
+893 .8 
882.1 
862.6 
835.3 
+800.2 
757-5 
707.0 
648.7 
+582.6 
508.8 
427-7 
339.8 
+246.0 
147-4 
+ 45.3 
— 58.8 
163.2 
266.4 
367.2 
463.8 
555-5 
641.4 
721.0 
793-7 
—858.7 


72.02 
73-29 
74-52 
75.61 


76.46 


76.97 
77.06 


76.73 
75-98 
74.88 


73-53 
72.01 


70.44 | 
68.8¢ : 


67.43 
66.11 


64.95 
63.99 
63.23 
62.69 


16 30.0 | 60 27.3 


16 26.7 | 60 15.4 
16 22.760 0.5 


16 17.9 
16 12.7 
16 7.2 
16 1.4 


15 55.6 
1§ 49.8 
15 44.1 
15 38.5 
1§ 33.2 
15 28.1 


1§ 23.2 
15 18.6 
1§ 14.3 
I§ 10.2 


62.33/15 6.4 


62.17 
62.21 
62.42 
62.79 
63.31 
63.95 
64.68 
65.48 
66.30 
67.10 
67.85 
68.50 
69.01 
69.37 
69.53 
69.52 
69.35 
69.03 
68.61 
68.13 
67.63 
67.17 
66.77 
66.49 


1§ 2.8 
14 59.6 
14 56.5 
14 53.8 
14 $1.3 
14 49.2 
1447.4 
14 46.0 
14 45-0 
1444.4 
14 44.3 


1444.7 | 54 1.2 I. 
14 45-7|54 4-941. 
1447-4 5410.8 I. 
14 49.6| 5419.1} 1. 
14 52-5 5429.8 I. 
14 56.1 §4 43.0 I. 
15 0.4) 5458-7 I. 
15 5.4|55 16.9) I. 
1§ 11.01 §5 37-5 I. 
1517.3 56 0.5 I. 
15 24.1 56 25.6 I. 
15 31.4 56 52.5 I. 


59 43-2 


15 39.2157 20.9 I. 





AA 
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MOON-CULMINATIONS, 1915. 531 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 


Sid. 
Difl. Right Geocentric Diff Time Geocen- Baus. Bright 

Date. Hort "of of Hour [Semid.! semiai-| Hort | Limbs. 

Center. Center any .| ameter. 
ridian. 
m h m 8 i) a (ha oo 8 é 7] o ” 

\pr.23! L 1.9549 9 5I 10.19 | 127.43 +12 SI 34-7 |— 858-7166.49 /1539.2|5720.991. N. 
24|U 1.948] 10 16 36.38 | 127.04] 954 2.4| 915.2166.36/1547.2/5750-4,1. N. 
24| L 1.95211042 1.75] 227.311 646 6.2] 962.4166.41/ 15 55.4/58 20.4] I. N. 
25| U 1.969111 7 34.77| 128.32] 32945.1| 999-1166.65|16 3.5|s8s50.2]1. N. 
a5| L, 1.9991 11 33 24.74] 130.15]+ © 7 14.5 |-1023-8167.10|1611.4|5919.311. N. 
261 U 2.044111 5Q 41.66 | 132.821— 3 18 51.4| 1034.7167.78| 16 18.9] 59 46.7] I. N. 
26 L, 2.103] 12 26 35.91 | 136.36) 645 35.7] 1029.9168.68/1625.7|6011.811. N. 
27|U 2.1769 12 5417.78 | 240.75) 10 937-2| 1007.2169.79 | 1631.7 |6033.811. N. 
271 L, 2.261 413 22 56.92 | 145.88)—-13 27 9.1 |— 964.6171.09! 16 36.7/6051.911. N.S. 
28| U 2.356113 52 41.42 | 1251.60) 1634 1.7] 900.4172.51|1640.4|61 5.5], 1. S. 
28/ L 2.456] 14 23 36.65] 257.61] 1925.47.9| 813-4173-98| 1642.7/6r 14.191. 77.  S. 
29| U 2.554114 55 43.81 | r63.sr] 2157 54.1] 703-8175.42/1643.6/6117.5) II.  S. 

(0 | L 2.6419 15 28 58.51 | 168.771-24 5 55.9|— $73-1176.69 | 1643.1/6r15.5) II. S. 
30| U 2.709116 3 9.65| 172.831 254558.7| 424.8177.67|1641.1/6r 8.3] II. S. 

fay 11 L 2.7471 16 37 59.39 | 175-13] 2655 1.5| 264.2178.24|1637.9|6056.3] II. S. 
1/U 2.750117 13 4.41] 175.32] 273%17-5|— 98-21 78.31 | 1633.4|6039.9) II. S. 
21L 2.917117 47 58.55 | t73.341-27 34.25-5|+ 65.9177-87|1627.9|(6019.9) II. S. 
2|U 2.651] 18 22 16.37 | 169.33) 27 53%-3| 221-21 76.97|1621.7/5957-0] II.N.S. 
3| L 2.558118 55 36.20 | 263.76] 26 654.0] 362.3175-67/1614.8|5931.9] II. N. 
3|U 2.449119 27 42.91 | 157-21] 244145.6| 486.0174.10/16 7.6159 5.4) II.N. 
4|L 2.333119 58 27.61 | 150.22 1-22 53 45.5|+ 590-9172.39|16 0.2|5838.2] II.N. 
4|U 2.2171 20 27 48.09 | 243.24] 204640.2| 677.0170.64/ 15 52.8| 5810.9] II. N. 

51 L 2.108] 20 55 47.07 | 136.67] 1824 7.4| 745-6168.95(1545.5|5744.11 II.N. 

51 U 2.009] 21 22 30.90 | 130.75] 154926.2| 798.6167.39|15 38.4|5718.1, II.N. 

6) L 1.924121 48 8.11] 125.601-13 5 34.0]+ 837-8165.99| 15 31-6| 5653-31 II. N. 

6) U 1.852] 22 12 48.45 | 121.28] 1015 6.0| 864.9164.79|1525.2/5629.9) II.N. 
71L 1.794922 36.42.13] 127.83] 72016.7| 881.6163.82/1519.3|56 8.1] II.N. 
71U 3.751122 59 §9.39| 115.011 423 4.9] 889.0]63.05| 15 13.8/5548.0) II.N. 

8; L 1.72123 22 50.16 | 113.40)— 125 14.9|+ 888.0]62.51|15 8.8|5529.7] II.N. 
8|U 1.704123 45 23.93 | 112.36]+ 131 37-8] 879-s162.19/15 4.3/5513-2] II.N. 

9| L 1.699] © 749.77] 112.071 426 4.5| 863.7162.07|/15 0.3/5458.2] II.N. 
9|U 1.705] 0 3016.13 | 112.45] 71639.5| 840.9162.15|1456.7/5445-1] II.N. 
1o| L 1.722] 052 50.93 | 113.46]+10 1 58.6|+ 811.1 ]62.41 | 14 53.6| 5433-6) II.N 
10| U 1.748] 115 41.40] 115.04] 12 4036.9| 774.1]62.82!1450.9| 5423-7) II.N 
ulL 1.783) 1 38.54.03 | 217.148 I5IX 7.0| 729.8463.38|1448.6|5415.4] II.N. 
11 U 1.825] 2 2 34.39| 119.669 173159.4| 677.8164.05|1446.7|/54 8.5] II.N. 
211 1.8729 226 46.94 | 122.499+19 41 41.8 |+ 618.0164.81 | 14.45.2|54 3.0 

121 U 1.9229 2 S1 34.70| 125.s08 21 3839.7] ss0-3165.62 | 14 44.1 | 53 59.0 

131 L 5.9731 3.16 50.11 | 128.ss] 2321 18.8] 474.9166.44| 14 43.4 | 53 56.4 

14] U 2.0221 3.42 59.62 | 131-48] 2448 7.4] 392.0)67.22/ 14 43.1 | 53 55-2 

14] L 2.065] 4 9 33-65 | 134.11]+25 57 39-7 |+ 302-4167.93 | 14 43-2 | 53 55-5 

15|U 2.torl 436 36.49 | 136.27] 26.48 40.3| 207-0968.51 | 14 43.7 | 53 57-35 L. S. 
1s L, 2.1261 § 4 1.52|137-80] 2720 7.8| 107.2168.93/1444.6|54 0.6] I. 5. 
16] U 2.240] 53% 40.60 | 138.508 273119.4(+ 4-5169.1611445.9|54 5.691. S. 
16| L 2.2418 § 59 24.83 | 138.64]+27 21 52.9 — 99-0] 69.21 | 1447.8 | 54 12.35 I. Ss. 

















May 2, U Defective Iumination of N. o”’.11. 


fEph rs) 








D382 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 





h m 
May 16| L, | 14 23.74 
17| U] 249.37 
17| LJ 15 14.80 
18| U] 3 39.91 
18| 1,16 4.63 
19! U 428.91 
19 [, $1652.74 
20 U] 5 16.16 
20 L,]17 39.22 
21' UJ] 6 2.0r 
21 J, 418 24.65 
22' U| 647.27 
22 L,|1910.02 
23 U] 733.06 
23 L }19 56.57 
24’ U] 820.74 
| 
24! L,J2045.74 
25| U} 911.77 
25| L, J2x 38.98 
26| Ufo 7.50 
26| L, [22 37.37 
271 Ufirr 8.57 
27} L, | 23 40.92 
28, U 12 14.15 
29: L,| 047.83 
29| U [13 21.50 
30! L,| 1 54.66 
30, U [14 26.88 
31| L | 257.85 
31| U J15 27.39 
June 1) L] 355.43 
1| U [16 22.01 
2| L] 447.24 
2} U b17 11.27 
3| LI] 534.27 
3| U [17 56.43 
4, DL] 617.94: 
4| U [18 38.96 
5| L] 659.68 
5| U [19 20.24 
6| L] 740.80 
6| Uf20 1.50 
7| L | 822.46 
7, U ]20 43.80 1. 
8! Lt 9 5.61. 


MOON-CULMINATIONS, 1915. 


bm 5 
5 59 24.83 
627 5.16 
6 54 33-37 
7 21 42.62 
7 48 28.06 
8 14 47.06 
8 40 39.21 
9 6 6.31 


9 31 12.03 
9 56 1.69 


10 20 42.13 
10 45 21.30 















1rz1o 8.21 
II 3§ 12.78 
I2 045.57 
12 26 57.70 




















1322 4.68 
13 §1 20.12 
14 21 54.03 


14 53 49-76 
1527 4.89 
16 1 29.83 
16 36 47.05 


17 12 31.98 
17 48 15.69 
18 23 28.86 
18 57 45.85 
19 30 47.63 
20 223.04 
20 32 28.32 
21 1 5.76 
21 28 21.86 
21 5425.73 
22 19 28.03 
22 43 39-73 
237 11.85 
23 3015.06 
23 52 59.58 
© 15 34-99 
0 38 10.27 
I 053.81 
I 23 53.20 
147 15.23 
211 5.73 













1.840 


12 54 0.45: 


| 
| 


138.64 
137-97 
136.63 
134.83 


132.72 
130.46 
128.26 
126.32 









24 51 24.9 
+23 22 42.2 
21 36 24.2 
19 33 46.5 
1716 9.6 
+14 44 57.6 
12 137.6 


9 739-9 
6 440.4 





















3 4013.2 
6 59 50.3 
—1017 16.1 
1329 8.7| 
16 31 38.2 
19 20 27.9 
2151 2.3 
23 58 41.4 
2539 1-7 
26 48 23.3 
—27 24 18.6 
2725 52.4 
26 53 49.9 
25 5026.6 











143.20 
149-47 
156.22 












179.32 
177-77 
174.06 
168.48 









161 .65 
154.20 


2419 6.6 
22 23 53-6 
20 9 3:3 
17 38 43.0 

—14 56 38.8 
12 610.1 

Q10 7-4 
6 10 56.9 


116.32J— 3 IO 41.9 
I¥4-359—- OFF 8.9 
113.20f+ 246 8.6 
5 39 46.0 
113.18]+ 8 28 23.5 
II 1044.0 
13 45 29.3 
16 11 19.4 


146.71 
139.61 
133-19 
127.61 


322.94 
119.18 


112.82 


114.19 
trs.8r 
117.96 
120.544+18 26 50.5 
(Eph 15} 


—976.3 
939-3 
882.0 

















14 58.5| 5451.8 






14 47.8: 
14 50.1 
14 52.9 





15 50.8|58 3.61. 
+5 58.7 $8 32-6) 


16 21.6 <0 63 I. 
16 28.3 | 60 21.3} I. 
16 34.2 | 60 43.01 I. 
16 39.1|61 0.9 1. 





16 42.8 | 61 14.3 


16 45.1 | 61 22.74 1. 


5412.3] 1. 
5420.9] I. 
54 31.311. 
14 56.3'54 43.7] 1. 
15 0.3 5458.21. 
1s 4.8 5514-7, 1. 
15 9.9] 55 33-4]. 
1515.5] 5554-1) 1. 
15 21.7] 56 16.8) I. 
15 28.4| 5641-4] 1. 
15 35-5|57 7-6]1. 
15 43.0] 57 35.1} 1. 


~ @ 
ae) 


- 
. 


Aw 





16 45.9 | 6125.7} 1. 


16 45.2 | 61 23.2 






16 43.0| 61 15.1 
16 39.4/61 1.8 
16 34.5 | 6043.8 
16 28.5 | 6021.9 
16 21.6] 59 56.8 
16 14.1 | 59 29.3 
16 6.2/5§9 0.3 
15 58.1 | 58 30.5 
1§ 50.058 0.7 
15 42.0: 57 31.3 
T5 34-3 | 57 3:0 
15 27.0] 56 36.1 
















15 20.1 | 56 11.0 
15 13.8| 55 47-9 
1§ 8.1155 27.0 
1§ 3.0/55 8.3 










14 54.6| 5437-6 
14 §1.4| 5425-6 
14 48.7 | 54158 


14 46.6154 8.1 





MOON-CULMINATIONS, 1915. 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 


21r 5.73 
2 35 29.23 
3 028.79 
326 5.68 


3 52 19.04 
419 5.76 

446 20.51 

5 13 55-93 | 
§ 41 43.13 | 139.17 
6 9 32.51 | 138.94 
6 37 14.48 | 137.95 
7 440.44 | 136.29 
7 31 43-45 | 134.14 
7 58 18.69 | 131.69 
8 24 23.72 | 129.14 
8 49 58.42 | 126.68 


QI§ 4.91 124.46 
9 39 47-13 122.65 
Io 410.67 , 321.38 
10 28 22.51 





120.72 





10 §2 30.67 
11 16 44.201 
II 41 12.91 | 
12 6 7.34 
12 31 38.47 
12 57 57-58 
13 2515-77 
13 $3 43-22 
14 23 28.21 
14 54 35.68 
1527 5-57 
16 051.15 
16 35 38.04 
I7 Il 4.35 
17 46 42.78 
1822 3.97 
18 56 40.79 ; 
Ig 30 11.63 
20 222.37 
20 33 6.42 
21 223.88 
21 3019.59 
2157 1.70 
22 22 40.16 


22 47 25.78 


120.77 
121.63 
123.32 


125.9% 


129.45 
133.91 
139.27 
145.42 





130.92 


CGHah GHCH dHacr Grace ar: 


125.85 


-_ 





aly 1 L | 412.06 


121.91 


June 24, U Defective Ilumination of S. 0’’.o1. 


June 26, U Defective INumination of J. 0*.00, 








20 3035.7] 586.8 
2221 4.4| $16.6 
235645.7| 438.8 
+25 16 9.7 | +353-8 
2617 52.4| 262.2 
27 0 40.6| 165.0 
27 23 35.9| + 63.8 
+2726 0.1] — 39.8 
27 737-1] 143.8 
2628 35.2) 246.1 
252925.5| 344.8 
+2410 59.8| —438.5 
22 3426.6| 526.0 
2041 6.3] 606.2 
18 32 27.3, 678.9 
+1610 2.2) —743.8 
13 35.25-9| 800.8 
IO 5014.2 849.8 
756 3-5 890.7 

+ 45432.I1 923.1 
+ 147 22.3 | 946.9 
- 123 36.6, 961.2 
4 3625.01 965.0 

— 748 48.5. -956.8 
10 5814.5; 935-1 
14 147-3| 897-7 
1656 6.3, 842.4 
—19 37 25-3; —767-3 
22 135.7, 670.8 
24 417.3, $52.5 
2541 15.2| 413.8 
—26 48 42.5 —258.3 
27 23 48.8) — 91.6 
2725 §.0| + 78.7 
26 §2 38.2 244.3 
—25 48 9.6/ +397.8 
24.14 40.2! 533.7 


2216 3.8 | 648.6 
19 56 40.6 | 741.5 
“17 20 51.4 | +813.1 


14 32 42.1 
II 35 53-9 
8 33 39-4 


865.2 
. 90.2 
920.0 


- § 28 43-3) +927.4 
June 27, U Defective Illumination of N. 0’’.os. 


{Eph 15) 


—S —>— §_ 








14 46.6) 54 8.1 
1445-1) 54 2.4 
14 44.0] 53 58.6 
14 43-5 | 53 56.5 
14 43-4 53 56.1 
68.18 14 43.7 | 53 57-3 
68.70/14 44.4| 54 0.0 
29:08 114 45:5 54 4.2 
69.20 | 14 47.0154 9.7 
69.15 | 14 48.9| 54 16.6 
68.92 | 14 51.2| §4 24.8 
68.51 | 14 53.8] 54 34.3 


67.97 , 14 56.7) 5445.2 
67.36/15 0.1 | 5457-5 
66.71) 15 3-8, 55 11.1 
66.09 | 15 7.9| 55 26.2 
65.52 15 12.4 55 42.7 
65.06 | 1§ 17.3| 56 0.7 
64.74 1§ 22.6! 56 20.1 
64.58 | 15 28.2 56 40.8 
64.61 | 15 34.2: 57 2.9 
64.86 | 1§ 40.6 ; 57 26.1 
65.321 15 47-1! 57 50.2 
66.03 | 1§ 53-9} 58 14.9 
66.97, 16 0.7) 58 39.9 
68.14 16 7-4, 59 4-7 
69.52 | 16 14.0/| 59 28.8 
71.08 | 16 20.2 | 59 51.6 


72-73 
74-41 
75-99 
77-34 
78.32 
78.81 
78.75 
78.14 
77-04 
75-58 
73-90 
72.12 














4 








16 25.9 | 60 12.5 
16 30.9 | 60 30.6 
16 34.9 | 6045.5 
16 37.9 | 60 56.5 
16 39.6 61 3.0 
16.40.1/61 4.7 
16 39.2 61 1.3 
16 36.9 | 60 52.9 
16 33.3 6039.8 
16 28.6 | 60 22.4 
16 22.8; 60 1.1 
16 16.2 | 59 30.7 


a es er 





70.36 
68.71 
67.23 
65.96 


64.91 


16 8.9| 59 10.1 
16 1.2) 5841.8 
I§ 53-3 58 12.7 
15 45-3 | 57 43-4 
1§ 37-5157 14-7 


D33 


Bright 
Limbs. 


ITN. 


ae 


2% AAAAZ ALAA AZZAAAZZLZLAAZAAZ 


S. 
S. 
S. 
S. 
II. S. 
II.N.S. 
II. N.S. 
II. N.S. 
II.N. 
II.N. 
II. N. 
II. N. 
II.N. 


II.N. 





oo4 


Date. 


Par araranr Crear Char Craqr arer ocrecr ehcr craqr ance CaCr | culmination. 


{ 


MOON-CULMINATIONS, 1915. 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 








2.028 


1.985 





1.943 
1 .90$ 
1.874 
1.852 











1.839 
x .838 
1.850 
1.875 







3.933 
1.967 
2.035 
2.116 






2.209 
2.331 
2.417 
2.519 
2.610 


2.679 


2.723 
22 17.98 | 2.693 


2247 25.78 
23 11 29.52 
2335 2-15 
23 58 14.00 


2.070 


10 13 34.28 


10 37 44.25 
Ir 149.26 
It 25 57-97 
II §019.75 
1211S 4.52 
12 40 22.60 
13 624.43 
13 33 20.22 


14 119.25 
14 30 29.03 
15 054.12 
15 32 34-79 
16 525.55 
16 39 14.44 
17 13 43.03 
17 48 27.95 | 73-7 


2.718 


hm —“s5 
322.92 


118.87 
116.72 
115.40 
021 14.82 
0 44 13-77 
I 7 19.34 
I 30 39.30 
I 54 20.52 
2 18 28.88 
243 9.00 
3 823.92 
3 3414.89 
4 041.03 
427 39.21 
455 4.07 
§ 22 48.25 
5 50 42.89 
6 18 38.47 
6 46 25.50 


7 13 55-53 
74m 1.75 
8 739-47 
8 33 46.31 
8 59 22.28 
9 2429.40 
9 49 11.57 


114.86 
115.08 
11§.97 
137-45 


119.48 
123.95 
124.95 
127.74 


130.94 
133.56 
136.04 
137-99 


139.25 
139.73 
339.40 
138.3% 


336.59 
134.38 
1313.87 
129.26 


126.76 
124.50 
122.63 
121.26 


120.51 
120.45 
12I.35 


122.64 


124.98 
128.19 
132.27 
137.18 
142.79 
148.91 
155.26 
161 .43 
166.87 
171.02 


173-40 





— 5 28 43.3 
— 22325.4 
+ 04015.7 
3 4937-9 
+ 63611.3 
9 25 34.2 
I2 730.0 
14 40 43.2 


+17 357-7 
19 15 55-5 
211§1%5.2 
23 033.1 

+24 30 24.5 
25 43 25.6 
26 38 18.1 
27 13 53-4 

+27 29 17.7 
27 23 56.4 
26 57 36.9 
26 10 31.3 

+25 314.6 
23 3643.9 
21 5213.6 
19 5111.8 


+17 3515.8 
1§ 6 8.9 
12 25 37-4 

9 35 29.1 

+ 637 32.8 

3 33 38.7 
+ 025 38.7 
— 24430.1 


— $ 5443-5 
9 247-7 
12 615.6 
15 223.5 
—17 48 9.5 
20 20 13.1 
22 34 58.3 
24 28 39.6 


25 57 36.4 
26 58 30.9 
27 28 48.9 
2727 2.1 


18 23 3.58: 171.88 —26 53 1.1 











+927.4 
924.0 
QII.§ 
891.0 
+863 .4 
829.3 








64.10] 15 29.9 
63.51] 15 22.7 
63.15/15 16.0 


63.01/15 9.9 






788.9 
742.2 
+689 .1 
629.4 
562.7 
489.0 
+408 .3 
320.8 
















67.21} 1445.2 
67.93 |1445.1 





227.0 









128.1 











69.30] 1447.8 
69.40] 14 49.7 
69.30] 14 52.0 


+ 25.5 
— 79.1 
183.9 
286.6 


















—385.4 
478.7 
g6s5.1 
643.8 


—714.1 
775 -6 
828.1 
871.7 


906.1 
931-3 
947.0 
953.7 





















947-7 
931.0 
901.4 
857.4 





“797-4 
720.2 
624.2 
$°9-5 











"377-1 
229.9 
— 72.0 


+ &9.9 
+249.2 







77-27 | 1626.1 
77.801 1627.8 
77-84 11628 5 
77.38! 16 28.1!6020.511. 





July 22, U Defective Illumination of S. 0’’.47. 


[Eph 1s) 


ig 
ase 


ee 


AA Om 


AA 





July23 


wo 8 Hw WD BH WH HH HW WN ND 
008 OO WONT AA NH HS & 


Go ww 
en) 
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Cc 


MOON-CULMINATIONS, 1915. 


| 

Diff. 

for: 

Hour 
of 


Long. 


Mean 
Time of 
Transit. 








hm {m 
22 17-98 | 2.693 
10 49.95 
23 21.03 
II 50.96 

0 19.63 
12 47.01 

113.15 
13 38.15 

2 2.16 
14 25-33 

2 47.84 
15 9.84 

3 31.50 
15 §2.98 

414.42 
16 35.95 

457-70 
17 19-77 

5 42.26 
18 5.23 


2.631 
2.545 
2.443 


2.335 
2.229 
2.529 
2.040 


1.904 
I .go1 
1.852 
1.817 


1.795 
1.786 
1.788 
3 Sor 
1.824 
1.856 
1.894 
1.936 
1.982 
2.027 
2.070 
2.107 


6 28.74 
18 52.80 
7 17-39 
19 42.46 
8 7.92 
20 33.66 
8 59.54 
aI 25.42 
9 51.16 
22 16.63 
10 41.73 
23 6.39 
II 30.57 
23 54-29 
12 17.58 
© 40.50 
13 3-14 
I 25.60 
13 48.01 
2 10.51 


14 33-24 
2 56.36 
1§ 20.01 
3 44.36 
16 9.54 


2.335 
2.153 
2.160 


2.153 


2.135 
2.108 
2.074 
2.036 


1.996 
1.958 
t.924 
1.897 
1.878 
1.868 
1.869 
1.882 


1.908 
1.947 
1.998 
2.062 


2.138 


Right 


ol 
Center. 


hm 5s 

18 23 3.58 
1857 5.43 
1g 30 13.16 
20 212.53 
20 32 55.83 
2I 221.39 
21 30 32.22 
21 $7 34-72 


22 23 37-40 
22 48 49.83 
23 13 22.07 
23 37 24.11 
o 1 5.68 
© 24 36.09 
048 4.07 
I It 37-75 
135 24.47 
I §9 30-77 
224 2.14 
249 2.80 


3 14 35-45 
3 40 41.06 
4 718.61 


434 25.01 


§ 155.11 
5 29 42.02 
5 5737-56 
6 25 33.02 


6 53 19.84 
7 20 50.39 
7 47 58.67 
8 14 40.56 
8 40 54.13 
9 639.54 
9 31 58.92 
9 56 56.09 
10 21 36.32 
1046 6.08 


II 1032.79 
1135 4.66 


IT 59 59.44 
12 24 59.36 
12 50 40.79 
1317 3.96 
13 44.17.52 


July 26, U Defective Illumination of S. 








1971.88 
168.14 
162.94 
356.83 


150.36 
143 94 
137.95 
132.59 
128.00 
124.32 
131.29 
119.20 
117.88 
117.32 
117.45 
118.25 
119 .63 
121.51 
123.79 
126.36 


129.09 
131 .83 
134-39 
136.60 
138.31 
139-39 
139-75 
139.37 
138.32 
136.68 
134.63 
132.32 


129.93 
127.65 
125.63 
123.98 


122.82 
122.25 


122.34 
123.31 


124.65 
126.97 
130.07 
133-93 


138.46 


—2653 1.1 
25 47 59.0 
2414 22.6 
22 15 33.0 

—19 §5 24.1 
1718 1.9 
14 2727.1 
Il 27 24.9 

— 821 18.7 

512 7.6 

-—2 227.8 

+1 525.6 

+ 4 936.0 

7 820.1 
10 0 6.3 
12 43 30.3 

+1517 11.9 
17 39 $3-9 
IQ 5019.1 
2147 9-9 

+2329 7-9 
24 5455-7 
26 318.1 
2653 5-7 

+27 23 18.5 
27 33 10.0 
27 2211.2 
26 50 13.3 


+25 57 29-3 
24 44 34.2 
23 12 22.3 
2122 6.6 

+19 15 13.4 
16 §3 20.9 
1418 15.3 
Iz 3x 48.7 

+ 835 57.8 

5 32 43-6 

+ 22410.3 

— 047 33-7 

— 4 015.0 

7 TI 33-4 
101g 0.4 
13 19 58.2 


for 1 
Hour 
of 


Long. fin 
ri 


on 
+249.2 
399.1 


$34.2 
650.8 


+747.4 
823.1 
899.5 
918.0 


+940 .6 
949.2 
948.7 
931.7 


+908 .6 
877.5 
839.1 
793.8 


$742.1 
683.9 
619.2 
548.1 


+470.5 
386.4 
296 .3 


200.8 


+100.7 
— 2.6 
107.4 
212.0 


314.7 
413.6 
$07.2 
594.2 

673-3 
743-9 
805.4 
857.3 


—899.4 
931.2 
9S2-5 
962.9 

—962.0 
949.0 
923-3 
884.0 


—16 11 37.6 | —830.1 


(Eph zs) 





69.26 
69.50 
69.55 
69.43 
69.12 
68.66 
68.10 
67.47 
66.82 
66.20 
65.66 
65.22 
64.92 
64.78 
64.82 
65.06 
65.51 
66.17 
67.03 
68.08 


69.28 


o” 27. 


58 7.2 
57 41.2 
57 15.1 
56 49.3 
56 24.4 
56 0.8 
55 38.8 
55 18.9 
5§ 13 
54 46.1 
54 33-5 
54 23.6 
5416.4 
5412.0 
54 10.2 
5411.0 


$414.3 
54 19.9 
5427.6 
54 37-3 
5448.7 
55 1.5 
55 15.6 
55 30.6 


57 51.6 
58 5.2 
58 18.0 
58 30.2 


58 41.6 
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Aug.15 


Sept. 1 


JS DANN @ HWW BH WD 
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23 51-57 
12 15.46 
© 38.63 
13 1.24 
I 23-43 
13 45-35 
2 7.14 
14 28.93 
2 50.84 
15 12.98 
3 35-44 
15 58.31 
421.62 
16 45.42 
5 9-73 
17 34-46 
5 59.61 
18 25.07 
6 50.73 
19 16.48 
7 42.18 
20 7.72 
8 33.00 
20 57-93 
9 22.46 
21 46.59 
10 10.33 
22 33-72 


MOON-CULMINATIONS, 1915. 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 


2.488 
2.560 
2.611 
2.636 
2.632 
2.599 
2.540 
2.463 


2.373 
2.280 
2.188 


2.302 


2.025 
1.959 
I .906 
1.865 


1.836 
1.819 
1.814 
1.819 


1.834 
1.857 
1.888 
1.924 


1.963 
2.004 
2.044 
2.080 


2.110 
2.13% 


2.144 
2.146 


2.337 
2.318 
2.092 
2.062 
2.028 
1.994 
1.963 
1.937 


10 56.84 1.917 
Aug. 19, U Defective Iltumination of S. 0.14. 


Right 
Ascension 
of 
Center. 





hm s 
13 4417.52 
14 12 28.98 
14 41 43.70 
1§ 12 4.06 
15 43 28.29 
16 15 49.61 
16 48 55.89 


17 22 30.18 
17 §6 12.15 
18 29 40.46 
IQ 235.29 
19 34 40.56 
20 § 45-17 
20 35 43-31 
aI 434.01 
2I 32 20.09 
2159 7.24 
2225 2.87 
22 5015.48 
23 14 54.00 
2339 7-42 
© 3 4-53 
0 26 53.72 
© 50 42.89 
I 14 39-35 
I 38 49.62 
2 319-35 
2 28 13.12 
2 53 34-22 
3 19 24.50 
3 45 44.07 
412 31.24 
4 39 42.50 
5 712.64 
534 55-11 


6 242.49. 


6 30 27.18 
658 1.96 
7 25 20.73 
7 52 18.78 


8 18 53-30. 


845 3.38 
9 10 49.93 
9 36 15.62 


Io 124.61, 


Diff. 

fort: 

Hour 
of 


Long. 


a 


s 

138.46 
343.54 
148 .96 
154.41 
159.52 
363 .85 
166.95 
368.47 


168.23 
366.22 
162.70 
158.02 


152.66 
147.02 
141.47 
136.29 
131.66 
127.9% 
124.50 
122.05 
120.33 
119.32 
118.99 
119.31 
120.30 
121.60 
123.43 
125.59 
127.96 
130.42 
132.81 
134.99 
136.80 
138.12 
138 .86 
138.95 
138.41 
137.30 
135.76 


Fj 3133 gO 


131.87 
129.84 
127.96 
126.37 


325.20 


-16 11 37.6 
18 50 58.0 
2114 49.3 
23 19 55-0 

25 3 0.6 
2621 4.0 
27 II 31.0 
27 32 30.6 

2723 8.8 
26 43 36.6 
2535 9-9 
24 0 1.1 

22 i 5.8 
19 41 46.3 
17 5 37.6 
14 16 13.5 

-11 16 59.8 

811 8.5 

5 135-4 

~ 15058.9 
+ 118 18.4 
424 8.6 

7 24 36.4 
10 17 57.3 

+13 234.5 
15 36 58.3 
17 59 43-9 
20 926.5 

+22 449.1 
23 44 34-5 
25 730.1 
26 12 28.3 

+26 58 29.8 
27 24 45-9 
27 3041.4 
2715 56.8 

+26 40 30.7 
25 44 39-7 
24 28 57.9 
22 54 16.5 

+21 140.8 
18 52 28.8 
1628 9.6 
13 5021.4 





for: 


—830.1 
760.7 
675.1 
$73.1 


—4S5.2 
333.2 
379.8 

= 39.4 

+122.9 
271.4 
41t.1 


$37-9 


+648.5 
741.6 
816.8 
874.3 


+915.2 
940.8 
952-5 
953.6 


+939-5 
917-3 
885.9 
846.2 


+798 .8 
744.0 
682.2 
613.8 


+538.9 
487-7 
370.6 
278.2 
+181.3 
+ 8.8 
— 22.0 
135.5 
—328.5§ 
329-4 
426.8 
$t9.2 
—605 .6 
685.1 
786.7 
819.8 


+II O51.2| —873.6 
Aug. 24, U Defective Illumination of S. o”.$ 


(Epb 15) 


69.28 
70.62 


72.01 
73°37 
74.62 
75.66 
76.39 
76.73 
76.64 
76.13 
75-25 
74.08 
72.73 
71.30 
69.86 
68.52 
67.30 
66.24 
65.38 
64.73 
64.27 
64.02 
63.96 
64.07 
64.35 
64.78 
65.30 
65.92 
66.59 
67.27 
67.91 
68.50 
68.97 
69.31 | 


69.48 | 
69.48 


69.32 
69.00 
68.56 
68.03 
67.46 
66.88 
66.36 
65.90 
65.56 








16 1.1 
16 4.0 
16 6.7 
16 9.0 


16 11.0 
16 12.7 
16 14.0 
16 14.9 
16 15.2 
16 14.9 
16 14.0 
16 12.5 


16 10.3 
16 7.4 
16 3.8 
1§ 59-7 
1§ 55.0 
15 49.8 
15 44.3 
15 38.6 
1§ 32.7 
15 26.8 
15 21.0 
1§ 15.3 
1§ 10.0 
I§ 5.2 
15 0.8 
14 §7-0 


14 53-8 
14 $1.3 
1449-5 
14 48.5 
14 48.3 
14 48.8 
14 §0.1 
14 52.0 
14 54-7 
14 58.0 
Ig 1.9 
15 6.3 
15 11.2 
15 16.3 
15 21.8 
1§ 27-3 
15 32.9 


58 41.6 
58 52.1 
59 1.8 
§9 10.5 
59 18.0 
59 24.2 
59 28.9 
59 31-9 


59 33-1 
59 32-1 
59 28.8 
59 23-2 
59 15-0 
59 4-4 
58 51.4 
58 36.2 
58 19.0 
58 0.1 


57 39-9 
57 18.8 


56 57.1 
56 35-4 
56 14.1 
55 53-5 
5§ 34-1 
55 16.2 
55 OL 
54 46.2 


54 34-6 
5425-4 
54 18.9 
54 15.2 


54 14.3 
54 16.1 
54 20.7 
54 27-9 
34 37-7 
54 49-9 
55 432 
55 20.4 


55 38.2 
55 §7-2 
5617.1 
56 37-5 


56 57-9 
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| 5 ° Geocen- | 
Mean for 1 of . 
vate.’ 3 | Time of | Hour Semid| oT, | Hori | Bright 
Transit. | of Pass- asete zontal . 
. Me * Parallax 
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hm iim hm s s |’ "|r" 
pt 7| L f10 56.84] 1.9178 10 1 24.61 15 32.9 | 56 57.9 II. S. 
7| U [23 19.77 | 1.906] 10 26 22.36 15 38.4157 18.1 
8| L [rz 42.62 | 1.904] 10 51 15.34 15 43-7157 37-7 
9| Uo 5.52] 1.913] 11 16 10.96 15 48.8 | 57 56.2 
9} L fz 28.58 | 1.93412 41 17.23 81] 15 53.4 | 58 13.3 
10] U] 051.97 | 1.966 66.35] 1557-7 | 58 28.8 
10| L, [13 15.82 | 2.01: 67.09/16 1.4/5842.5)1. N. 
111 U1 40.28} 2.068 11 1414.4 68.01]16 4.6|58 54.201. N. 
11] I, f14 5.48| 2.135 -1415 55.1 69.09/16 7.2|59 3-o8I. N. 
12] U] 231.55] 2.210 17 630.8 70.30|16 9.3/5911-5]1. N. 
12] L 14 58.56] 2.292] 14 23 30.41 19 42 43.3 71.57|16 10.8| 59 17.04 I. N. 
131 U] 3 26.57| 2.375414 §3 33.62 22 112.3 72.85 | 1611.8] 59 20.6] I. N. 
13| L, [15 55.55 | 2.454115 24 35.53 —23 58 42.4 74.05|1612.3/5922-411. N. 
14| Uf 4.25.42 | 2.522115 56 30.70 25 3213.2 75.06|1612.3|5922-411. N. 
14| L, ] 16 56.00} 2.57241629 8.85 26 39 11.6 75.81 | 1611.9] §9 20.9] I. N. 
15| UJ 5 27.05|2.soof17 215.33 76.21|1611.0/5917-9] 1. N. 
15| L, §17 58.27 | 2.600] 17 35 32.02 76.23/16 9.9/5913-6]I. N.S. 
16° U] 629.34| 2.57418 8 39.52 75.84/16 8.3/59 8.of I. N.S. 
16| L, 118 59.94 | 2.524118 41 19.22 75.09/16 6.5|59 1.311. S. 
17| U] 7 29.83 | 2.484 19 13 15.40 74.00|16 4.4| 5853-6, 1. S. 
17: I, [19 58.80 | 2.372] 19 44 16.56 72.82/16 2.0| 5844.7] 1. S. 
18) U [8 26.74 | 2.284] 20 14 16.00] 147.29 21 19 43-4 71.46| 15 59.3 | 5834.7] I. S. 
181 T, [20 53.62 | 2.196] 20.43 11.54 | 141.98] 18 59 40.8 70.08 | 15 56.3] §8 23.74 I. S. 
19] Uf 919.47 2.11221 11 4.83] 136.95) 1624 27.4 68.75| 1553-0] 58 11.69. S. 
19| L J21 44.35 | 2.037121 38 0.35 | 132.40|—-13 37 10.5 67.52|15 49.4] 57 58-5] I. S. 
20) Ufo 8.39/1.971f22 4 4.61 | 128.43] 1040 48.3 66.44/15 45-6157 44.4] I. S. 
20| I, [22 31.70] 1.916] 22 29 25.32] ra5.14f 738 8.3 65.53|1541.5|57 29-41 1. S. 
2t| U f10 54.42 | 1.87422 54.10.85] 122.57] 431 46.3 64.81 | 15 37.2| 5713-7] I. S. 
21| L, [23 16.70| 1.842] 23 18 29.75 | 120.71] 124 7.2 64.28|1532.7/5657.211. N.S. 
22] U fr1 38.68 | 1.823] 23 42 30.51 | 119.54)+ 142 34-7 63.96/15 28.1|5640.3,1. N.S. 
231 Lf 0 0.50] 1.815] 0 621.30|119.05§ 9 4.4614.1 63.82 | 15 23.4| 5623.1, 7. II. N. 
23| U [12 22.28] 1.8171 030 9.89| 119.171 744.54.2 63.86|1518.7156 5.9] II.N. 
24) L | 044.14] 1.828] 054 3.49 | 119.87] +10 36 44.3 64.06|1514.1|5548.9] II. N. 
24'U [13 6.20] 1.848] 118 8.60 | rar.08 1320 0.1 64.42/15 9.6|5532.4) II.N. 
25; Lf 128.54] 1.876] 142 30.89 | 122.72 1553 1.9 64.89/15 5.3/5516.8] II.N. 
25 U]13 51.24] 1.909] 2 715.07 | 124.70 18 1414.7 65.46/15 1.4]55 2.2) II.N. 
26 Lf 214.36)1.046] 232 14.60 126.91 +2022 7.8 66.09 | 14 57.7 | 54 48.9 II. N. 
26 U 114 37-94] 1-084] 258 1.58) 129.24] 221515.4 66.75|1454.615437.3) II.N. 
27; L.] 3 1.99] 2-023) 324 6.51/ 131.55] 23 5217.8 7.40/14 51.9|5427-6) II.N. 
27 U]15 26.48| 2.058] 3 5038.20, 133.69] 2512 2.0 68.00|1449.9|5420.0] II.N. 
28 1, | 3.51.36| 2.088] 417 33.68 | 135.50]+26 13 25.1 14 48.4]5414.7] II.N. 
28 U 916 16.57] 2.111) 4.44 48.41 | 136.87] 26 55 35.3 68.9014 47.6| 5411.8] IT.N. 
29 L]| 442.00] 2.125] 5 1216.45 | 137.71) 27:17 54.6 69.14'1447.6|5411.6] II.N. 
29 Ufx7 7.53] 2-129] 5 39 50.94! 137.95] 2720 0.6 69.22 1448.3/5414.24 II.N.S 
30 L| § 33-05] 2-123 6 7 24.68; 137-58§+27 1.47.31 —141.8 169.13! 14.49.715419.5 II.N.S. 





Sept. 16, U Defective Illumination of N. 0’’.34. 
Sept. 22, U Defective INumination of S. 0’’.22. 
{Eph 1s) 


Sept. 29. U Defective Illumination of S. 0’’.93. 
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. Culmination. 


MOON-CULMINATIONS, 1915. 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 


h m 
§ 33-05 2.123 
17 58.44. 2.108 
6 23.61 | 2.085 
18 48.47 | 2.087 
7 12.97 | 2.096 
19 37.09 | 1.994 





8 0.83 
20 24.24 
8 47.38 
21 10.33 
9 33-19 
21 56.09 
10 19.15 
22 42.51 


1.964 
1.938 


1.919 
1.907 
1.905 
1.913 


1.932 
1.964 


2.008 
2.065 


11 6.33 
23 30.76 
TT $5.94 
© 22.01 
12 49.07 
117.19 
13 40.37 
216.54 
14 47-54 
319.12 
15 $9.97 
422.72 
16 54.03 
5 24-59 
17 54-17 
6 22.64 


18 49.95 
7 16.11 


2.134 
2.212 
2.299 
2.388 


2.475 
2.§§2 
2.613 


2.648 


2.655 
2.632 
2.583 
2.508 
2.420 
2.324 
2.227 
2.135 
19 41.21 

8 5.36 
20 28.69 

8 51.36 


2.050 
1.976 
1.914 
1.865 
21 13.51 
9 35-30 
21 56.87 
10 18.36 
22 39-90 
11 1.60] 1.819 
23 23.58 | 1.845 
IT 45.91 | 1.878 
°o 8.67 1.916 


1.829 
1.805 
1.792 
1.791 


1.800 





hm 8 

6 724.68 
6 34 50.80 
7 2 3-17 
7 28 57.04 
7 55 29-32 
8 21 38.71 
8 47 25.71 
Q 12 52.49 
938 2.83 
Io 3 1.76 


10 27 55-49 
IO §2 51.21 


135.31 
133.61 


131.73 
129.83 
128.04 
126.49 
125.31 
124.60 
124.46 
124.96 
126.11 
128.03 


Ir 17 56.81 
II 43 20.86 
I2 912.32 
12 35 40.27 
13 2 $3.52 
13 31 0.08 
14 0 6.40 
14 30 16.39 | 
I§ 1 30.24 
15 33 43.86 
16 647.34 
16 40 25.78 
17 14 19.99 
17 48 8.55 
18 21 30.40 
1854 7.26 


19 25 45.46 
19 56 16.74 
20 25 37.98 
20 $3 50-47 
21 20 58.79 
2147 9.85 
22 12 31.88 
22 37 13.80 


130.68 
134.10 
138.23 
142.96 
148.15 
153.5% 
158.73 
163.38 
166.98 
169.15 
169.58 
168.22 
165.17 
160.78 


155.46 
149.69 
143.86 
138.28 


133.20 
128.76 
125.04 
122.08 


23 124.80 
23 25 13.93 
23 48 49.94 

012 21.13 


9 35 55-24 
° 59 39-35 | 119.27 
I 23 39.73 | 120.86 
1 48 1.64! 122.84 


119.88 
118.43 
117.69 
117.61 


118.16 


2 12 49.20! 125.11 





+27 147.3] —141.8 
262324.9| 241.7 
252519.2] 338.8 
24 810.4] 432.0 

+22 32 50.0| —s20.5 
20 40 20.1] 603.5 
18 3150.5 | 680.3 
16 838.7] 750.4 

+13 32 9.4| —613.1 

10 43 §4-2| 867.8 
7 45 34-3; 913-8 
439 90.3' 950.1 

+ 12615.2' 975.5 

— 1§023.1| 988.7 

5 821.2] 988.5 
8 2447.8! 973.3 

—II 36 33.6| —o4r.s 
14 4012.2| 891.9 
17 32 3.0| 823.4 
20 815.7' 735.6 

2225 0.4 628.9 
2418 38.9) 504.9 
25.45 59-7! 366.5 
26 44 34.7| 218.1 

747 1254.4 — 64.9 
27 1035.5 + 87.4 
26 38 22.8 | 233.2 
2538 1.2 368.2 

“2412 2.4) +489.1 
222326.5 594.1 
201§ 27.8 682.9 
17 51 20.6 | 958-7 

~I§S 14 12.0] +813.3 
12 26 56.1 | 857.0 

9 32 13.4! 888.0 
6 32 31.3! 907.2 

—- 330 4.4: +9r15.6 

— 026 58.2| 913.8 

+ 234 50.4; 902.5 

5 33.29.5| 882.2 

+ 827 11.6| +853.2 
ILI4 12.1; 815.4 
13 52 48.5 | 369.2 
1621 19.5] 714.6 


+18 38 6.8 +651.9 





69.13 
68.90 
68.53 | 
68.07 
67.56 
67.03 





1449.7 
14 $1.9 
14 54.8 
14 58.5 
1§ 2.9 
15 8.0 


66.51 | 15 13.5 
66.06 ' 15 19.6 
65.71 ! 15 26.1 
65.48 15 32.8 
65.41 | 15 39-7 
65.51 15 46.6 
65.81 15 53-4 
66.30. 15 59.8 


66.99 
67.88 , 
68.95 
70.17 
71.49 
72.85 
74.16 
75-3! 
76.20 
76.76 
76.89 
76.60 
75-89 
74.84 
73-55 
72.12 
70.63 
69.19 
67.83 | 
66.62 
65.59, 
64.75 
64. aa 
63.68 | 
63.44 
63.39 
63.53 
63.82 
64.24 
64.78 


65-39 


Oct. 22, U Defective Illumination of /. 0*.00. 


{Eph 15} 


16 5-7 
16 11.0! §9 17.9 


1624.9 60 8.891. 
16 24.8 60 8.611. 
16 23.9 60 5.01. 
16 22-1! 59 58:5 I. 


16 19.6. 59 49.3} L. 
16 16.5 | 59 37-9] I. 
16 12.9 | 59 24.8} I. 
16 8.9 5910.2} I. 


16 4.7 5854.7] 1. 


16 0.3 5838.5) 1. 


1555.8 5822.0} I. 
1551.3 58 5.3] 1. 
15 46.7 5748.5 I. 
15 42.2 5731.9) |. 
15 37-7 5715-5] 1. 
15 33-3. 5659-4] I. 
1529.0 5643.5) 1. 
15 24.7. 5627.9] 1 
1520.6 5612.7) 1. 
1516.5 5557-9 I. 
15 12.6 §5 43-4 I. 
15 8.8'55 29.4} 1. 
15 5.155 16.0)1. 


14 58.4] 54 S14 





¥ 
15 1.7/55 3.3)/.11- 


I.’ 








é 


MOON-CULMINATIONS, 1915. 












hm s 

238 5.16 
3 350.65 
330 5.02 
3 56.45.69 
423 48.31 
451 6.92 
5 18 34.33 
546 2.82 













6 13 24.67 
6 40 32.87 
7 721.76 
7 33 47-34 
7 59.47.46 
8 25 22.01 
8 50.32.62 
915 22.65 
9 39 56.87 
10 421.36 
10 28 43.23 
IO §3 10.51 


II 17 52.05 
TI 42 57-32 
12 836.29 
12 34 59.18 
13 215.99 
13 30 36.01 
14 0 6.81 
14 30 53-07 
1§ 255.21 
1536 7.87 
16 10 19.00 
1645 9.93 
17 20 16.76 
17 55 13-14 
18 29 33.82 
19 257.82 
19 35 10.40 
20 6 3.67 
20 35 35-97 
2I 350.52 
21 30 53.98 
21 56 55.19 
2222 4.05 
22 46 30.92 














































23 10 26.06 


Oct. 27, U Defective Illumination of S. v’’.or. 










127.569+20 41 33.9 | +581.3 
3130.02 22 30 9.5 §03.4 
132.341 24 228.6] 418.8 
134.37] 2513716.0] 328.3 
13$.97 +26 13 28.1 +233.1 
137.01] 265017.1| 134.7 
137-43] 27 712.4| + 34-5 


124-988 17 59 31.§| 672.8 
123.440 I5§ 38 23.1 737-5 
122.369+13 456.7] —795.8 
121.83] 1020 32.0 847.2 
121.948 72633.9| 891.3 
123.758 42434.7| 927.2 











134.02 
138.92§—II 35 23.5 | —937-3 
144-538 14 38 409.7 892.3 
150.679 17 3057.0| 826.9 
157.048 20 7 59.1 739.8 


163 .23§-22 25 24.4| —630.8 
168.70] 241857.1| sors 
172.891 254448.9| 354.8 
r75.271 2640 3.7] 196.2 
17§.SO§-27 257-3| — 32-5 
173.53] 2653 12.6] +128.9 
169.61f 2611 57.8| 281-4 
164.187 25 I 34.8 419.6 
157.81 1-23 2517.8] +540.1 
1gt.osf 212649.3| 6az-s 
144.38] 19 958.8] 723.9 
138.14] 16 38 27.0 788.5 
132.561—13 55 37-8] +837.0 
127.78] II 432.7 871.0 
123.84 8 7 53-0 892.9 
120.78 5 759-4] 904.0 


118.5s6I— 2 6 56.8 +905.0 


(Eph 1s} 


‘ o 


14 55-4] 5440.4 
14 §2.7 54 30.5 


14 50.4 | 5421.9 


14 48.4 
14 46.9 


1445-7 
14 46.5 
14 48.0 
14 50.2 
14 $3.1 
14 56.7 
1§ 1.1 
15 6.2 
IS 11.9 
15 18.2 
1525.1 
15 32-5 
15 40.2 
15 48.0 
15 56.0 
16 3.8 
16 11.3 


16 18.2 
1624.4 
16 29.6 
16 33.8 
16 36.7 
16 38.3 
16 38.5 
16 37.4 
16 35.1 
16 31.7 
16 27.3 
1622.1 
16 16.3 
16 10.1 
16 3.6 
15 57-0 
15 50.5 
15 44.1 
15 37-9 


1§ 32.0 


15 26.4 


$4 9.3 
14 46.0! 


1445-5, 54 4.1 











54 14.8 


54 5-7 




























54 4-7 
$4 7-7 
5413.1 
5421.1 
54 31.8 


5445.2 
55 1.2 
5519.8 
55 40.8 
56 4.1 
56 29.5 
56 56.5 
57 24.7 
57 53-7 
58 22.8 
58 51.4 











































Pet pee et et pet et ee et ete et ee eee 


O39 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 


Bright 
Limbs. 


ZAAAA 


24222242242 


540 MOON-CULMINATIONS, 1915. 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 


ridian. ; 


o 8 vn o 8 e ” 



























4 31 49.72 | 136-35 
459 11.98 137.24 
5 26 40.74 | 137.43 
554 7-27 | 136.88 
6 21 23.10 | 135.66 
6 48 20.80 | 133.88 
7 14 54.39 | 131 66 
7 49 $9-97 | 129.22 
8 6 35.67 | 126.73 
8 31 41.73 | 124.33 








2529 2.3| 293.1 167.82|14.45.4| 54 3.7) IIA 
2421 24.8| 382.3 ]67.27| 14 46.9| 54 9.31 II. 
22 56 31.3| 465.7 166.67 | 14 49.0| 5417.0] II. 


+21 15 34.0] —s42.8 166.03 | 1451.7] 5426.9] II. 
19 19 49.5| 613.5 165.41 | 1455.0] 5439-0) IL. 









































8 56 20.32 , 122.17] 17 1036.5] 677.6 | 64.86 | 14 59.0] 5453-5} II. 
U 9 20 35.25 | 120.40] 144913.9| 735-1 64.40/15 3.6] 5510.4) IT. 
28| L| 517.60] 1.816] 9 44 31.83 119.13 ]412 17 0.1 | —786.1 164.06|15 8.8] 55 29.7] II. 
28| U 417 39.31 | -80sf 10 8 16.57 | 118.44) 9 3513-2| 830.7 [63.88] 15 14.7] 5551-3] II. 
29| L.| 6 0.96| 1.804] 10 31 56.97 | 118.42) 645 .12.1| 868.4 ]63.88| 15 21.2| 5615.2) IT. 
29 | U [18 22.67 | 1.816] 10 55 41.51 | 119.13] 3 4820.1 | 899.0 164.08 | 15 28.3 | 56 40.9 Il. 
30| L] 6 44.60] 1.8428 11 19 39.38 | 120.651+ 046 6.2| —921.8 164.49 | 15 35-8] 57 8-4 II. 
30| Ufii9 6.92] 1.881011 44 0.58] 123.04]- 219 49.7| 935-8 165.12 | 15 43-7 | $7 37-4 II. 
Dec. 1| L.} 729.80] 1-935] 12 8.55.64 | 126.31) 527 33.5| 939-6165.98| 15 51.8| 58 7-3 IL. 
r | U [19 53.43 | 2-005] 12 34 35.56] 130.51) 83451.9| 931-2 167-08/ 16 0.1] 58 37-6 II. 
2| L. | 817.99] 2.090913 111.45 | 135.63[-I1 39 7.9| —908.7 bone 16 8.3/59 7-7 II. 
21 U [20 43.66 | 2.190] 13 28 54.02 | 141-59] 1437 16.9| 869.7 go ! 16 16.2 | 59 36.7 II. 
3| L.] 9 10.59 | 2.3019 13 57 52-75 | 148-279 1725 44.5] Srt.5 | 71. 7 55 | 1629.6 60 4.0] Il. 
3| U Jar 38.92 | 2.419] 14 28 14.68 | 155.41] 20 028.4| 732.0 173.29 | 16 30.3 | 6028.7 II. 
4| L,}10 8.66] 2.53815 © 2.84 | 162.58)-22 17 4.1 | —630.1 1 75.0% | 16 36.1 | 6049.8 ee 
4| U [22 39.80] 2.6499 15 33 14.45 h269.221 241059.0| sos.s }76.57 | 16 40.7|61 6.7 IL. 
§| L [21 12.16] 2-240] 16 7 39.50| 174.69] 25 37 53-7| 360.6 177.84 | 16 44.0; 61 18.7 
5| U | 23 45.44 | 2-80x | 16 42 59.99 | 178.35] 2634 9.2| 199.9 78.08 | 10 4568 61 25.3 
6| L, | 12 19.22 | 2.823 | 17 18 50.89 | 179.71 ]-26 57 16.4| — 30.4 | 79.00 ' 16 46.0) 61 26.3 . 
7. UF] 053.02 | 2.804] 17 54 43,08 | 178.56 26 4617.8} +139.5 178.74 | 16 44.7 | 6121.5) 1 . 
7. L,] 13 26.36 | 2.746] 18 30 6.96 | 175.05 26 158.2] 301.7177-95 | 16 41.9 | 6r 11.3} 1, h. 
8 UT] 158.80) 2.656] 19 4 30.93 | 169.66 24 46 34.4| 449.2 176. ‘7 10 37- 8 | 60 56.111, 
8! L, ¥14 30.03 ! 2.546419 37 54.09 “6s 03'—23 334.7! +577-21975.17 | 1632.5 6036.701. 





Nov. 19, U Defective Iumination of N. 0’ .19. Nov. 24, U Defective I1umination of N.0".15- 
Nov. 20, U Defective I]lumination of S. As 92. 
[Eph 1s) 


Sid. 
. Diff. | Time Equa- 
Geocentric Geocen- : 
es for x of : torial . 
Declination | Four | Semid. Sern 4. | Hore Bright 
Center of Pass- | ameter | zontal La 
. Long. fing Me- * ;Paralls 


hm “5 so 
23 33 59-46 | 117.16] + 0 53 22.3 | +896.9 163.42 | 15 21.2 | 56 14.9] I. 
23 57 20.57 | 116.51] 35115.0| 880.6 163.20| 15 16.3 | 55 56.94 I. 
© 20 38.27 | 116.58] 645 3.9| 856.3 163.19] 15 11.8 | 55 40.3} I. 
044 0.80] 117.29] 9 3314.8] 824.3 [63.36/15 7.6/ 5525.0] I. 
I 7 35-55 | 28.sol+12 1415.5 | +784.5163.69/15 3.8] 5511.01 1. 
I 31 29.02 | 120.40 14 4632.6) 737.0764.15|15 0.3) 5458.31 1 
1 §5 46.65 | 122.61] 17 832.4| 682.6 164.72 | 1457.1 | 54 46.71 I. 
2 20 32.56 | 125.09] 19 18 41.2| 618.4 165.37] 14.54.3| 5430-411. J. 
2 45 49.30 | 127.71 [+21 15 24.8] +547-5 [66.06] 14 51.8] 5427-211. XN. 
3 11 37-66 | 130.33] 225712.1| 469.1 166.74|14.49.6| s4r9.011.  X. 
337 56.40 | 132.75] 24.2237.6| 384.0 167.38 | 14 47.8| 54.12.3}1. I1.N. 
4 442.18 | 134.81] 25 3024.7| 292.9 167.92] 14 46.3] 54 6.7] II.N 


+26 19 29.9| +197.2 [68.33] 14.45.1|54 2.4) II.N. 
26 49 6.4] + 98.4 168.58] 14 44.3 | 5359-5] II. 
26 58 47.3) — 1.8]68.65| 14 43.9] 5358.1) II.4. 
26 48 26.6| 101.6 [68.53 | 14 43-9) 53 58-2] II. 


+26 18 19.9| —199.2 [68.25 | 14 44.4] 54 0.0} II.N. 


LiF Yt OF) bas tars 


nh PRD Wangan 


MMM Gs POINT th Ia ts 





MOON-CULMINATIONS, 1915. 541 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 













Geocentric 
Declination Bright 
of Limbs 
Center. j 
° e oe _ 
20 947.52 —20 57 90 +683.4 173.45 | 16 26.2 | 60 13.7 
| 


20 40 13.66 
21 Q1§.01 
21 36 58.28 
22 332.79 


2229 9.19 


22 §3 58.63 
23 18 12.18 


2342 0.55 


18 3141.3! 767.69 71.69 | 16 19.2 | 59 47-9 
1§ §128.7| 831.1 169.99 | 16 11.7 | §9 20.3 
13 027.5| 876.1 §68.44;16 3.9] 58 51.5 
-10 2 6.0, +904.9 67-06 | 15 55-9 | 58 22.4 

65925.0| 919.8 165.91: 15 48.1 | 57 53-6 

3 5458.2] 922.8 164.98) 15 40.41 57 25.4 
— 0§057.9] 915.7 764.28, 15 33.0 5658.5 
+ 21042.4| +809.7 163.81 15 26.1 | 56 33-2 









445-45 


IZ 9.02 
5 31.81 


17 54.00 1.830 










1.929 
1.8723 






16 <3 ; 
| 
| 






6 15.78 | 1.802 



















18 37.30 | 1.788 © § 33.84 5 822.3] 875-.8963.57'15 19.7, 56 9.6 
6 58.73 , 1.786 029 1.47 8 030.9] 844-5 163.53 | 1513.8, 5547-9 
19 20.21 |r. 796 O52 32.11 10 45 42.3 | 806.2 63.66, 15 8.4] 55 28.2 
741.87 1.816] 1 1613.60 +13 22 33.8] +761.1 63-97 | 15 3-6| 55 10.6 


I 4012.78 
2 435-33 


20 3.83 | 845 
826.17 1.880 


1§ 4943.2] 709.2 $64.42'14 59.4] 5455-1 
18 547-3} 650-3 [64.97 | 14 55.7 | 5441.6 




















20 48.98 | 1.921 229 25.60 20 921.9| 584.3 [65.60/14 52.6, 54 30.0 

912.29) 1.964] 2 5446.34 +2159 2.3] +511.3 06.20 14 49.9 ' 54 20.3 
21 36.12 | 2.007] 3 20 38.37 23 3325.0] 431.4 $66.91 | 14 47.8 | 5412.4 
IO 0.45! 2.0471 347 0.45 245§110.2| 345.2 767.51,1446.1/54 6.2 
















22 25.22 /2.08:1f 413 49.21 


440 59.18 
5 823.12 


5 35 52-55 








2551 6.4] 253.4 [68.00 14 44.8 | 54 1.6 


+26 32 13.6| +157.2 [68.37 14 44.0) 53 58.5 
26 53 48.2| + 58.2 168.57. 14 43.6] 53 56.9 
2655 26.1] — 41.9 168.58 | 14 43.5 | 53 56.7 


10 50.35 ! 2.105 
23 1§.70: 2.119 
II 4Al.1§| 2.191 







137-43 


Le BE ann come Sl ane cen Bl cnee OE ene nen NE coe EE oe cen Bl eon EL eee Bl com enn El com tL eo eon Bh eo Bl eon enn een en eee 
e °° s e . e s * e s s e e e e e e e e e iad e ¢ s 
























ZAZA AZAzAZ Az 


— 
= 

















© 6.54) a.110f 6 3.18.48] 136.77] 2637 4.9| tar-4 [68.41] 14 43.8| 53 57.801. IT. 
12 31.73 | 2.087 6 3032.20] 135.4191+25 59 4.3| —238.3 168.06/1444.5|54 0.2] IT. 
© 56.59! 2.085] 657 26.02 | 133.46] 25 2 4.5| 331-0 967.57/1445.5|54 4.04 IT. 
13 21.02 | 2.ors} 7 23 §3.84| 131-10] 23.47 3.7] 418.7 166.97! 14 46.9| 54 9.2 {I 
1 44.94| 1.972] 749 51.58] 128.49] 221513.1| 499.0 166.30| 14.48.7|5415.8] II. 
14 8.34, 1.9271 815 17.32 | 125.79]+2027 54.2| —s72.8 165.61 14 50.9| 5423.8] IT. 
2 31.20| 1.884) 8 4011.17 | 123.20] 18 2633.2] 639.3 [64.94 | 14 53-5 | $4 33-4 Il. 
14 53-57|z-845sf 9 435-25| 120.86] 1612309.4| 6098.4 164.34) 14 56.6| 54 44.6 IT. 
315.50| 1.812] 9 28 33.28] 118.808 13.47 41.4| 750.0163.83(15 0.1/5457.5] II. 
15 37-09, 1.7871 9 52 10.43 | 117-399+11 13 6.6| —794.5 63.45/15 4.1/5512.2¢ IT. 
















8 3021.0] 831.9 [63.23/15 8.6) 55 28.7 
5 4049.7] 862.2 163.18 | 15 13.6] 55 47.0 
+ 245 58.4] 885.2 163.33|1519.0/56 7.1 
— O12 44.0| —900.7 163.69 | 15 25.0] §6 29.0 


3 58.44 | 1.772 116.47 
16 19.67 | 5.768 
440.91 ! 1.775 


17 2.32 1.795 


10 15 33.04 
10 38 48.45 
Ir 2 4.81 





516.20 
116,66 







Ir25 31.08 117.87 





a ee a A a a etl 
<< ot ~~ = elo ~~ - 6h ee ee ee -— pe lm 
w w& Nv 8» ww mm en en. | nm» we HO wm & 
o © @&© nN Ww OO © wwe uw @ © wu OG A HH OO 
te se © & © WwW aw 
©es2tQPnreetetsS BESS BES 





GAH#ararncdradraraqrarardrdranradraraqgraqrag rarg rqrgq rare | cumin 


5 24.051 1.829] 11 4916.90! 119.91] 3.13 .42.8] 907.8 164.26) 1531.415652.6) IT. 

12 13 32.41 | 122.83) 61513.4| 905.7 965.07/ 15 38.3/5717.7] II. 

12 38 28.32 | 126.65} 91518.3| 893.2 $66.11] 15.45.5|5744.0} II. 

13 4.15.54! 131-38]—-12 11 41.7 | -868.5 $67.36|1552.9\/5811.2] IT. 

1331 4.85/ 136.971 15 145.9| 829.6168.81|16 0.4/5838.9] ITI, 

1359 6.19| 143-36] 174227.9| 774-5170.44'16 8.0|59 6.6] IT. 

14 28 27.79 | 150.31] 20 1019.2] 700.8972. 16, 16 15.3 | 59 33-6 IT. 

20 19.73 14 §9 14.67 | 157.51§-22 21 26.61 606.9 173.91 | 16 22.3: 59 59.2 II. 

Dec. 18, U Defective Illumination of N. ona 23. Dec. 21, U Defective Illumination of S. 0” ’,46. 
. 19, U Defective Hlumination of S. 0”’.39. Dec. 22, U Defective Hlumination of N. 0’. 14. 


(Eph 15} 


M 
Time Apparent § Time] Apparent 
Date. . of Right | ,Pperent | Hor. 3°-] Date. | of Right 
. i Tran- 
ca - sit. 
h aam@h s ofr hmhm 5 
Jan. 0o(|23 5418.34 44. 301-2449 5.9 Feb.16| 0 47/22 29 11.19'— 6 247. 


I |23 57 18 41 48.45 


MERCURY, 1915. 
FOR TRANSIT AT WASHINGTON. 


24 46 53.8 
















17| 0 4022 2612.23) 6 9 19.3/12-9,49,¢ 














3] © 01848 53.75] 24 43 14.4 18] 0 32|222248.15 62012 

4| 0 31856 0.07) 2438 6.7 19| 02512219 4.19 635 4. 

5; 0° 619 3 7-30] 2431 29.7 20] 0 17/2215 6.15, 65327. 

6| © 101g 10 15.30|-24 23 22.5 21| © Qia21r 0.15|— 7 14.46. 

7| © 13/19 17 23.93] 2413 44.1 22/0 1122 652.35} 73825. 

8| 0 16/19 24 33.06] 24 2 33.6 22123 53/22 248. 8 346. 

9| © 19]19 31 42.53] 23 49 50.4 23123 45|21 58 54.62} 830 9. 

10| © 22/19 38 52.17] 23 35 33.8 24|23 37/21 55 15.03| 85659. 

11| 0 26/19 46 1.79|/-23 19 43-1 25/23 30121 5I 53-99\— 9 23 43-3/13-8 5.2 
I12| 0 29/19 53 11.21] 23 217.9 26 |23 23/21 48 54. 9 49 51. 

13| 0 32/20 020.22] 22 4317.9 27 |23 17/21 4619.89] 1015 oO. 

14| 0 35/20 728.59] 22 22 43.0 28 |23 11/21 4410.91} 1038 50. 

15| © 38/20 14 36.07] 22 033.2 Mar. 1/23 5/213 4228.79] Ir I 3 

16| 0 41/2021 42.37|-21 36 48.6 2/23 O21 41 13.90; 1 2X 30.215 3.01 4.9 
17| © 44/2028 47.18] 21 11 29.8 3|22 55|21 4026.09} 1140 0. 

18| 0 48/20 35 §0.17] 2044 37-5 4/22 §1|21 40 4.78] 11 56 30. 

19] © 5020 42 50.94] 201612.8 § |22 47/21 40 9.12) 12 1055. 
20| © 54/20 49 49.07| 19 4617.4 6 22 44/21 40 38.05] 12 23 13. 
211 0 57/20 56 44.06/—19 14 53.2 7 |22 41/21 41 30.37|—-12 33 25- 
22| Xr O2I 335.35, 1842 2.8 8 |22 38/21 42 44.77} 12.4% 32. 
23| I 2|21 1022.28] 18 7.49.5 9 |22 35/21 44 19.92] 12 47 35. 
24| I 5/2117 4.133] 17 3217.4 10 |22 33/21 46 14.48] 12 51 36. 

25| x 821 23 40.08] 1655 31.¢ 11 |22 32/21 48 27.16 12 53 38.7121. Ty 4.2; 
26| 1 10/21 30 9.17|-16 17 37.6 12 |22 30)21 50 56.70, —-12 53 44- 
27] 1 13/21 36 30.30] 15 3843.2 13 |22 29/21 53 41.88) 125155 
28| 1 15/21 42 42.23] 1458 56.9 14|22 28/21 56.41.57) 12 4815. 
29} 1 17|21 48 43.57| 141828.9 1§ |22 27/21 59 54-72| 12 4247 
30| I 19/21 5432-76] 13 37 31.0 16 |22 27/22 320.35) 12 35 32 
31| 1 21/22 © 8.05]/-12 56 16.8 17 |22 2622 657.54|—-12 26 35 
Feb. 1] 1: 22/22 527.51] 1215 2.¢ 18 |22 26/22 10 45.43 

2| I 23/22 1029.03] 1134 4.3 19 |22 26/22 14 43.26 

3) 1 24122 15 10.33] 1053 43.4 20|22 27/22 18 50.33] 114947 

4| 1 24/2219 29.02] 1014 20.8 21/22 27/22 23 6. II 3421 

S| 1 24/22 23 22.61/— 9 36 19.7 22 |22 27/22 27 29.69/11 17 22.1] 9.2 

6| 1 24/22 2648.57) 9 oO 4.8 23 |22 28122 32 0.86] 1058 53.1) 9.1] 3-4 
7| 1 23/2229 44.41) 826 2.0 24 |22 29 22 36 39.04| 1038 55.8) 8. 3-4 
8] 1 2112232 7.75 7 54 37-3:10. 3-8 |0.25 25 |22 29 22 41 23.83} 1017 32. 

Q| 1 19|22 33 50.4 7 26 16.6)10.3 3-9 0.26 26 |22 3022 46 14.83 954.43.5, 8. 3-3 & 
10| 1 16/2235 8.70/— 7 125.0)10.6) 4.0 '0.27 27 |22 ulza 51 11.72/— 9 3031. & 8. 3-3 
IL| I 13/22 3543.21] 64025.7/10.9) 4.1 '0.28 28 |22 32.22 56 14.211 9 458.3 8.5] 3-2 © 
12: I 9/22 35 39.23] 623 39.1/11.3) 4.3 [0.29 29 22 34:23 122.06 838 4.6 8.4/3.3 & 
13,1 4|22 34 56.75, 611 21.5/11.6) 4.4 |0.30 30 |22 35/23 6 35-05) 8 952.2 8.2/3.1 9 
14) © 59/22 3336.60 6 3 44.4/12.0 4.5 |0.31 31 |22 36:23 11 53-00, 7 4022.5 8.113-1 oO 


15 © 53/22 31 40.52|- 6 053.5'12.3) 4.7 [0.31 
r6! 0.472229 11.1 I9Q'— 6 247.9'12.6 4.8 '0.32 


{Eph 15) 





2 '22 39'23 22 43.23'— 6 37 35-9 7 





MERCURY, 1915. D43 
FOR TRANSIT AT WASHINGTON. 
Time| Apparent 1 Time| A t _ 5 is 
ame pparen ¢€ Right a 
ate. | of | Rieht | perination. | Par Date. | of Deellnation.|Par| 3 | 3 
sit. | sit. 5 mm 
bmhms. *! ” “ole hmhm 5 nies Cerra iar 
. 1122 38'231715.76\- 7 9 36.6) 8.0] 3.0' May 17| 1 8) 445 12.50|+24 28 12.8) 7. 9} 3. 0| 0.22 
2|\22 39 23 22 43.23} 63735-9 7-9] 3- oo. 18; 1 111 452 48.26| 2444 50.5] 8.1 3.1| 0.22 
3/22 4123 2815.31) 6 421.9, 7-9 | 3-0 0.20 19 | 1155 012.56| 2459 1.9} 8. 8.25 1} 0.23 
4,22 42 23 33 §1.96| 5§ 2955.7] 7-8] 2-9 0.20 20 1185 724.72| 25 1051.2] 8.4) 3.2|0.23 
5|22 44,23 39 33- 13} 454 18.6, 7.7 | 2.9 0.20 aI; 1 23)5 1424.11] 25 2023. 8. 5) 3-2 | 0.24 
622 46 23 45 18.81|— 417 32.1 7.6| 2.9 |o.19 a2| x 24/5 21 10.18 | +25 27 44.0 8.7! 3.3 |0.24 
7|22 482351 9.02; 3 3937-4! 7-5] 2-9 0.19 23| 1 27| 527 42.42| 25 32 58.8) 8.9) 3.4/0.25 
8\22 502357 3.82) 3 036.0|7.4| 2.80.19 24] I 291534 0.34] 25 3613.8) 9.1) 3-4|0.25 
g|22 52) © 3 3.27) 22029.2)7.4|2.8)0.19 25| I 311540 3.49] 25 3735-1] 9-3] 3-5|0.26 
10/22 54 0 g 7.46) 13918.4| 7.3] 2-8|0.19 26] I 331545 51-47| 2537 8.8) 9.5) 3-6/0.27 
Ir ja2 56, 015 16.49'— 057 5.2] 7.2] 2.80.18 27| © 34] 5 5% 23.89 |+25 35 1.1) 9.7, 3-7|0.27 
12|22 58 O21 30.51/— O13 51.2| 7.2| 2.7 |0.18 28} 1 361 § 5640.35] 25 3117.9} 9.9] 3-8] 0.28 
13|23 1| 027 49.66)+ 0 3021.8) 7.1 | 2.7 |0.18 29/ 1 37;6 140.48| 25 26 5-4)10.2/ 3-9 0.28 
14123 3 03414.1 115 31.8] 7.1 | 2.7 0.18 30| 1 38/6 623.91] 25 19 29.8:10.4] 4.0] 0.29 
15/23 6, 04044.03. 2 1 36.7/7.0| 2.7 |o.18 31] 1 38} 61050.30| 25 11 36.9/10.6' 4.0 | 0.30 
16 |23 8 © 47 19.63'+ 2 48 34.3] 6.9| 2.6 lo. 18} June x} 1 38/614 59.29 /+25 2 32.4 10.9! 4.1 | 0.30 
17 |23 11; O54 I. 12) 3 36 22.0) 6.9 | 2.6 0.18 2| 1 38|618 50.52] 24 5222. rit. 4. 2/0.31 
18123 14] r 048. 72 424 56.9] 6.9 | 2.60.17 3] 1 38|622 23.64] 24 41 11. 8 11.4] 4.3 | 0.32 
19/23 17| § 742.65| 51415.8|6.8| 2.60.17 4| 137/625 38.32| 2429 7-0.11.7 4.4| 0.32 
20 |23 20, 11443.12, 6 414.9|6.8| 2.60.17 5| 1 36,628 34.24] 24 16 13.0,11.9) 4.5 | 0.33 
21 (23 23, 121 50.35 + 6 54 50.1| 6.7 | 2.6 0.17 6] 1 35|631 11.09 |+24 2 35.3 12.2) 4.6 0.34 
22 |23 26, 129 4.53} 745 56.5] 6.7 | 2-5 |o.17 7| I 33/633 28.57| 23 48 19.1/12.4 4.7 | 0.34 
23 (23 30) I 3625. 83 8 37 28.9) 6.7 | 2.5 |o.17 8] 1 31/6 35 26.43] 23 33 29.8:12.7' 4.8 | 0.35 
24|23 33 143 54-39, 9 2921.2 6.7 | 2-5 j0.17 9| 1 291637 4.49, 23 1812.7 13.0, 4.9 | 0.36 
25 123 37| 151 30. 28 10 21 26.5] 6.6 | 2.5 10.17 10| 1 26] 6 38 22.60] 23 2 33.0/13.3] 5.0 0.36 
26 |23 41) 159 «3.g4l#1 13 37-3| 6.6/2.5 lo.17 Ir| I 23) 6 39 20.67 | +22 46 35.7,13.5: 5-1 | 0-37 
2712345 2 7 4-14 12 §45.0)6.6| 2.5 j0.17 12| 1 20) 6 39 58.74| 2230 26.0,13.8; 5.2 | 0.38 
28 23 49, 215 1.93 12 57 40.1) 6.6| 2.5 |0.17 13] 1 16/6 4016.92] 2214 9.3,14-0 5-3 0.38 
29 |23 53| 223 6.65] 13.49 12.4) 6.6| 2.5 jo.17 14] 1 12164015.46| 2157 50.7 14.3] 5-4 0.39 
30123 57| 23117.96, 144010.9| 6.6| 2.5 |lo.17 1§| i 8163954.79| 214135. 6 14.5! 5.5 |0.40 
ay 2/0 1] 2 3935.38 +15 3023.8) 6.6| 2.5 jo. 18 16| i 4|6 3915.47 |+21 25 29. 5 14.7] 5: 6! 0.40 
3] ° 6 247 58.29 16 19 38.8) 6.7 | 2.5 0.18 17| © 59,638 18.26] 21 937.1 14.9) 5-7 joa 
4); 0° 10, 2 5625.93| 17 743-4] 6.7| 2.5 |o.18 18] 0 54/637 4.09| 2054 4. 6 15. 1, 5.7 O41 
5] O15 3 457-42, 17 5424.8) 6.7 | 2.6 |o.18 19} © 48) 6 35 34.13] 20 38 57.6 15.3/5-8 0.41 
6| 020, 313 31.75 1839 30.5] 6.8| 2.6 jo.18 20] 0 42/633 49.77| 202421. 615-5 5-9 0.42 
7| 024] 322 7.81 +19 22 48.8) 6.9 | 2.6 10.18 21] © 36, 6 31 52.62 | +20 10 22. -3,15-6 5-9 0.42 
8] 0 29 3 30.44.40 20 4 8.6) 6.9} 2.6 |o.19 22| 0 30/629 44.47| 1957 5.615.7 5-9 | 0-42 
9} © 33] 33920.26 2043 19.9] 7.0, 2.7 |0.19 23| 024 627 27.32| 19 4437.3 15-7 6.0| 0.42 
10| 0 38 3.47 54. 12, 21 2014.4! 7.1 2.7 0.19 24| 018 625 3.36] 1933 3.0,15.8; 6.0} 0.42 
11 0433 5624.69 215444.9/7.2 2.7 0.20 25| O12 6 22 34.89 | 19 22 28.2,15.8 6.0) 0.42 
7 © 47 4 450.7% +22 26 45.9] 7.3 | 2.8 0.20 2610 5§ 620 4.33|/+19 12 58.015.5 6.0 0.42 
3 © $3) 4 13 10.97' 22 56 13.8 7-4, 2.8 |0.20 26 |23 so] 6 17 34.15 1g 4 37-2\15-7| 6.0 0.42 
0 56: 421 24.31) 2323 6.4/7.5 2.80.21 27/23 52 615 6.84] 1857 30.1 15.6, 5.9 | 0.42 
ts. I o 429 29.66) 23 47 23.2/7.6 2.9 0.21 28 |23 46/6 12 44.83 18 51 40.4125.5 5-9 | 0.41 
10,1 4, 437 26.03 249 4.717.7/2.9 0.21 29 |23 40,6 1030.47| 1847 11.1 15.3) 5.8' 0.41 
17/3 8 445 12.50 +24 28 12.8) 7.9 , 3.0. 10.22 30773 34 6 825.99 ;+18 44 4.215.1 5.8, 0.40 
18 110 45248. 26 +24 44 50.518. I 3.1 '0.22 July 1/23 28. 6 633-47 +18 42 21.114.9 5.7 0.40 | 





























{Eph 15] 
































Date. 


July 11/23 28/6 


Mean 
Time 
of 
ran- 

sit. 


{ 


Apparent 
Right 


Ascension. 





hmhbhmi $s 

6 33-47 
454.81 
331-74 
225.76 
I 38.15 


2|23 22/6 
3123 17] 6 
4/23 12/6 
5|23 7/6 
6123 3/6 
7 |\22 59| 6 
8j22 55|6 
9 |22 52/6 
10 |22 49) 6 


I 10.02 
I 2.31 
115.74 
I 50.90 
2 48.27 


11j22 4616 4 8.19 
1222 446 5 50.87 
13 (22 42/6 756.47 
14/22 41|6 1025.09 
15 |22 40/6 13 16.71 
16 {22 39] 6 16 31.31 
17 |22 391620 8.78 
18 |22 391624 9.01 
19 |22 39] 6 28 31.81 
20|22 40) 6 33 16.89 
21 |22 411 6 38 23.93 
22 |22 43) 643 52.56 
23 |22 4516 49 42.27 
24|22 47;655 52.42 
25|22 49,|7 222.26 
26|22 52)7 910.91 
27122 55|7 1617.32 
28|22 590] 7 23 40.25 
29|23 2/7 31 18.33 
30|23 6/7 39 10.00 


31 23 10] 7 47 13.56 


Aug. 1123 151755 27-19 


2|23 1918 349.00 
3/23 241812 17.06 
4|23 28) 8 2049.42 


§ |23 33|8 29 24.20 
6 23 37| 8 37 59.63 
7\23 42/8 46 34.05 
8/23 47/855 5.96 
9)\23 5119 334-95 
10/23 56/911 57.20 


12 
13 
14 
15 
16 
17 


© 0192014.45 
© 4192825.05 
© 89 3628.40 
© 12|9 4424.08 


016.9 5211.79 
© 20 959 51.34 


MERCURY, 1915. 
FOR TRANSIT AT WASHINGTON. 


* 






| 


Apparent |Hor.| . 
Declination. | Par.) . 


es 


| 















































and my" ies hm|jhm =s " 
+18 42 21.1.14.9) 5.7 |0.40f Aug.16| 0 16} 9 52 11.79/+14 47 34-7] 6.5 
1842 2.3/14.7] 5.6 0.39 17]0 20] 959 51.341 14 557-216.5 
18 43 7.1/14.5] 5-5 |0.39 18/0 23]10 722.65] 13 2325.2/6.5 
18 45 33-9|14.21 5.4 10.38 19] 0 27 |101445.74| 1240 6.316.5 
re 49 20-4715°9 5-3 10-37 20/0 30|1022 0.68) 1156 7.5)6.5, 
+18 54 23.2'13.7| 5-2 |0.37 2110 33|1029 7.59|+11 12 35-4) 6.5 
19 0 38.2/13.4| 5.1 [0.36 10 26 36.1} 6.5! 
19 8 0.5/13.0] 5.0 10.35 941 14.9) 6.5 
19 16 24.3'12.7] 4.9 0.34 855 37-1(6.5 
19 25 43-3)12.4| 4-7 |0.33 8 947-3165] 
+19 35 50.6'12.1] 4.6 10.33 + 72349. 6.5 
19 46 38.6)11.8) 4.5 jo.32 6 37 48.4] 6.6 
19 57 59-3/11.5] 4-4 |O.312 
20 9 44.2/11.2] 4.3 |0.30 
20 21 44.3)10.9) 4-2 [0.30 6.7 
+20 33 50.1110.6] 4.0 |0.29 31/0 58 irr 33.42.311+ 3 3411-81 6.7 
2045 51.5110.4 3-9 0.281Sept.1]/1 oO]11 3935.66 24839.7/6.7 
20 57 38.4/10.1| 3.8 [0.27 2|I 2/11 45 23.73 
21 859.9} 9.8] 3.7 |o.27 31 4]r151 6.71) 11820.1/6.8 
21 19 44.9] 9.5| 3-6 |0.26 4|I 6111 5644.78/+ 033 37-116.9/ 
+21 29 42.1] 9.3] 3-5 [0.25 §|i 7|\t2 218.11;/—- 01045.1| 6.9 
21 38 39.6] 9.1) 3-4 0.25 61 g|r2 746.84 
21 4625.4] 8.8) 3.40.24 7|XLIOW2IZII.IY 7.0 
21 52 47.7| 8.6) 3.3 |0.24 8] 1 12/12 18 31.02 7.1 
2157 34.5| 8.4) 3.2 [0.23 g| I 13 |12 23 46. 7.1 
+22 034.0] 8.2) 3-10.23 10/1 14|12 28 58.15 7.2 
22 135.2| 8.1) 3.1 jo.22 Ir] i 15 |1234 §-47 7-3 
22 027.6) 7.9] 3-0]o0.22 12/1 16|1239 8.68 7.3 
2157 1.8] 7.7/2.9 j0.a1 13/117|1244 7.78 7-4 
2151 9.7| 7.6] 2.9 |0.21 14]1 18/1249 2.75 7-5 
+21 42 44.8] 7.4) 2.8 10.20 15} I 19 |12 53 53-55 7.6 
21 31 42.4! 7.3} 2-80.20 16| I 20|12 58 40.08 7-7 
2117 59.6] 7.2] 2.7 10.20 17/1 20/13 322.24 7-7 
2I 135.7] 7.1| 2-7 jo.19 18| 1 22|13 7 59. 7.8 
20 42 32.0) 7.0] 2-7 10.19 1g| I 22 |13 12 32.82 7-9 
+20 20 51.6) 6.9] 2.6 jo. 19 20] I 23/1317 0.83 
19 56 39.5) 6.8) 2.6 |o.18 21| I 23 |13 21 23.65 
1930 2.2] 6.8] 2.6 |o.18 22| 1 23/13 25 40.97 
I9 I 7.4! 6.7} 2.5 0.18 23| I 24/13 29 52.42 
1830 3.8] 6.6) 2.5 jo.18 24| 1 24/13 33 57-57 
+1757 0.7] 6.6) 2.5 jo.18 25| I 24/13 37 55-92 
1722 7.9| 6.6; 2.5 |o.17 26| 1 24113 41 46.92 . 
16 45 35.3} 6.5/2.5 10.17 27| I 24/13 45 29.93 8.9 
16 732.7} 6.5, 2.5 0.17 28/1 2311349 4.21 
1528 9.5} 6.5: 2.5 |o.17 29} I 23 |13 52 28.94 
+1447 34.7 6.5 2.5 |0.17 30| 1 22 
+14 557.2 6.5 2.5'0.178Oct. 1 1 21'13 58 46.00-15 28 16.8 9.6 


(Eph rs} 





2.5 0.1! 
2.5 0.1] 
2.5 Gt] 
2.5 0.1 
2.5 0.1 





2.50.1 
2.5,0.5 
2.5'01 
2.53/01 


! . 
2.5 0! 


C1 
Or 


2-5 
5 
5 or 
$ 
5 


2. 


ot 
G.r 


2. 


2.5:01 
2.60.1] 
2.6 0.1] 
2.60.4) 
2.6 (aT) 


2.6/07) 
2.6103 
2.7/0.1 
2.5/0.1 
a.clo.r 








lout! 
o.¥ 
0.14 
0.1 


0.1 


2.9 
2.8 
2.8 
28 
2.8 


2.910.% 
2.9 | 0.84 
2.9 | OM 
3.0, 

3-0;0.3 








3.0) 0-24 
3.10.21 
3.110.324 













MERCURY, 1915. 
FOR TRANSIT AT WASHINGTON. 


hm hm =°s5s 






















Yet. xr] 1 21.13 §8 46.00 —-15 28 16.8! 9.6! 3.6 10.25 JNov.15 [22 43/14 21 42.78: —12 10 38.2] 7.3 
2\ 1 2014 1 36.21 12 44.42.01 7.2 
3| 119114 412.55] 16 627.8) 9.9] 3.8 '0.26 13 18 51.4] 7.1 
4] 117114 633.65] 1622 32.1 10.1) 3.8 0.27 13 §2 58.0) 7.0 
5| 11514 838. , 14 26 54.3] 6.9 
6 -1§ 033.7] 6.8 
7 15 33 50-5] 6.7 
8 16 639.8] 6.7 
9 16 38 56.9) 6.6 

10 17 10 37.8] 6.5 
IZ] © 57/14 13 39.23 —17 41 38.7) 6.5 
I2| © §2/14 12 59.27] - 18 11 56.5) 6.4 
13] 0 47/14 II 49.72 18 41 28.31 6.4 
14| O 41/1410 Q. 19 10 11.1] 6.4 
15| © 35|14 7 59-93 19 38 2.7/6.3 
16 30 (23 16/15 53 21.52/-20 § 0.7/6.3 
17 -12] 2031 2.8/6.3 
18 2056 7.1/6.2 
19 21 20 11.6) 6.2 
19 7a) 21 43 14.6) 6.2 
20 5 123 28|16 26 0.78|-22 5 14.4] 6.1 
21 2226 9.1/6.1 
22 22 45 57.2| 6.1 
23 23 437-3|6.1 
24 .36, 2322 7.8/6.1 
25 10 |23 42116 59 31.45|-23 38 27.0) 6.1 
26 -46] 23 53 33.5] 6.1 
27 |22 S9l13 22 51.71 24 726.06.1 
28 |22 54/13 21 33.83 2420 3.1/6.1 
29 24 31 23.4] 6.1 
—24 41 25.4) 6.1 

31 2450 7.9)6.1 
Nov. rji22 2457 29.4] 6.1 


25 328.7) 6.1 
25 8 4.5/6.1 


2 [22 38113 2452.35, 645 20.3 
3 [22 36113 2717.41) 653 40. 


4 |22 35/13 30 11.33|- 7 620.9 
5 |22 34|13 33 31-13] 7 2254.5 
6 22 34113 37 13-93] 7 4252-4 
7 122 34/13 4117.03} 8 547.3 


















2513 0.3/6.1 
© 1818 22 56.74) 25 13 18.0 6.2 
2512 7.3/6.2 


















8 i22 35 13 45 37-93] 831 13.3 25 25 927.11 6.2 
9 \22 35103 50 14.39 — 858 46.6 26| 0 28 18 44 14.97|-25 5 16.4, 6.3 
10/22 3611355 4.38) 928 5. 27| 03118 51 a1. 24 59 34.3} 6.3 
Ik }22 37,14 0 6.13} 9 5849.8 28| 0 3418 58 28. 24 §2 19.9] 6.3 
14/22 39114 § 18.09) 10 30 42.1 29| 93719 535-73] 2443 32-3] 6.4 


30; 0401912 42.11] 24 33 10.9] 6.4 
31) 0 4419 19 47.76|—24 21 15.3] 6.5 
32! 0 47 19 26 52.34)-24 7 45.316.5 





13 '22 #41038. Il 326.5 


14/22 4111416 7.49|/-11 36 49.4| 7.4.2.8 /0.19 
15'22 43/1421 42.78!—-12 10 38.2! 7.3! 2.8 !o0.19 





a 


33281°—1915 35 [Eph ts) 


0.18 


hm s 8 
Jan. oj2r 1815 58 8.65!-16 8 47.5|21.7/21.1|1.46 


Feb. 





1/21 16/16 014.41 
2/21 14|16 2 26.33 
3|21 12/16 444.20 
4jar 1116 7 7.83 


§ |az 
6 j2x 
7 \21 
8 |21 
Q |21 
10/21 
11 |21 
12 a1 
13 |ar 
14 |21 


8/16 12 11.66 
7|16 14 51.50 
6/16 17 36.39 
4/16 20 26.15 


2/16 26 19.65 
1116 29 23.07 
1/16 32 30.75 
0/16 35 42.53 


1§ |20 59116 38 58.27|-17 38 = 7.1/17.2|16.7/1.17 


16 |20 59|16 42 17.85 
17 (20 58|16 45 41.15 
18 20 58|16.49 8.06 
1g |20 57/16 52 38.46 


20/20 57/16 56 12.25|—18 16 20.2/16. 


21 {20 §6116 §9 49.33 
22/20 56/17 3 29.60 
23 |20 56/17 7 12.97 
24 |20 56/17 10 59.34 


25 |20 56/17 14 48.64|—-18 52 56.5) 


26 |20 56/17 18 40.77 
27 |20 56/17 22 35.65 
28 20 56/17 26 33.19 
29 |20 56/17 30 33.33 
3020 5617 34 35-97 
31 [20 §6)17 38 41.03 
I |20 56/17 42 48.45 
2 |20 56|17 46 58.14 
3 |20 57|17 §1 10.01 


4120 57/17 55 23-99|—19 50 32.2|13.3]12.9 


5 |20 57|17 59 40.00 


6/20 57/18 3 57.96] 
7\20 5818 817.78. 


8 |20 5818 12 39.37 


9/20 59/1817 2.65/-20 7 4.1/12.6]12.210.87 


10 |20 59/18 21 27.55 
IK |2z 0/1825 53.98 
12/21 oj18 3021.87 
13/21 1/1834 51.13 
14 |21 
15/21 


git6 9 37.04|-16 30 17.5|20.0]19.4)1.36 


3|16 23 20.62/—17 1 31.1/18.5/18.0)1.26 


1118 39 21.67|-2013 7.811. g\11.6.0.82 
2|18 43 53.431-20 12 58.611. B.rr. 40.81 


VENUS, 1915. 
FOR TRANSIT AT WASHINGTON. 





i 3 

C pieparent Hor. a a 

tion. | Par. oy 4 

° BA : 
7) 








1612 5§.3}21.4|/20.7|1.44 
16 15 §5-5|21.0/20.4}1.42 
16 20 15.8/20.7/20. 1/1 .40 


1625 3.9|20.3|19.7'r.38 


16 35 §4-3/19-7/19-1}1.33 
16 41 §2.2/19.4)18.9|1.31 
1648 9.0\19.1|/18.6)1.30 
16 54 42.6)18.8)18.3)1.28 


-O}10.7 0.70 


17 8 32.3/18.2)17.7/1.24 
17 15 44.3|18.0)17.5|1.22 
1723 §.3/17-7|17-2|1.20 
17 30 33-4)17-4|16.9!1.19 


17 45 44.0/17.0/16.5' 1.15 
17 §3 24.2|/16.7 16.2]1-14 
| 
| 


.) 

rn 

e 
Ss 


18 x 4.3|16.5|16.0'1.12 
18 8 43.5/16.3|15.8 1.11% 











15.6 1.09 (0.07 | 
18 23 §2.9|15.8 15.47.08 9.4' 0.00 
18 31 20.2/15.6 15.1'r.07 9-3 065 
18 38 40.8/15.4]14.9)1.05 .65 
18 45 §3-3/15-2 4717-04 9-2! 0.64 
¥§.0114.6)1.03 —17 2415.7 10.64 
18 59 49.1/14.8/14.4|1.02 17 1049.2 lo.63 
19 629.8/14.6)14.2/1.00 16 56 53.3 0.63 
19 12 §7.4'14.4|14.010.99 16 42 28. 0.62 
19 19 10.8114. 3|13-810.98 8.8. 0.62 
-1925 8.9/14.1/13.7|0.97 8.8 0.61 
IQ 30 50.6/13.9 13.5}0.96 8.41 0.60 
19 36 14.8,13.8/13.310.94 8.7/0.60 


15 23 22. 
15 611% 


19 41 20.4/13.6/13.210.93 
1946 6.5 eap 


OI 
19 54 36.6)13.1/12.7/0.90 
19 58 18.7/13.0/12.6/0.89 
20 1 37.812.8 12.5)0.89 


20 433-2)12.7/12.3:0.88 





20 9 9.7/2.4 12. 10.86 
20 10 49.4.12.3)TT. 90.85 
2012 2.712.211. 8'0.84 
20 12 49.0/12.0|11.7.0.83 





Apr. 1/21 34/22 13 23.05 
2121 35'22 17 55-97 
[Eph x5) 


VENUS, 1915. 
FOR TRANSIT AT WASHINGTON. 






4 40 32.5) 7-4 
4 1427.4) 7-3 
3 48 13.1) 7.3 


321 50.3| 7.2 
2 5519.7] 7-2 
228 41.8) 7.1 
2 157.2/7.1 
135 6.6) 7.1 
rt 810.5! 7.0 
O41 9.6/7.0 
O14 4.67.0 
O13 4.0/6.9 
0 40 15.4] 6.9 
I 729.0 6.9 
I 34 44.2) 6.8 
2 2 0.4/6.8 
2 29 16.9] 6.8 
2 56 32.9] 6.7 
3 23 47.8) 6.7 


























ee | a | a | ee | ee 


I 56 28.01 
2 I 2.16 
112 537-99 
2| 2 1012.82 
2| 2 14.49.40 
3/219 26.85 
224 5.21 
2 28 44.50 
5| 233 24-74 
6/238 5.96 
7) 242 48.18 
7| 2 47 31.42 
8] 2 5215.70 
9} 257 1.03 








5 |22 1113 634.92 
6|22 12] 3 11 23.50 
7 \22 12] 3 1613.18 
8/22 131321 3.97 
9 |22 14) 3 25 55-87 


10 |22 15] 3 30 48.89 
II [22 16) 3 35 43-03 
12 |22 17} 3 40 38.28 
13 |22 18] 3 45 34.64 
14 |22 19] 3 5032.12 
15 |22 20} 3 55 30.70 
16 |22 2114 030.38 
17/23 2214 5312.15 
18 '22 23] 4 10 32.99 
IQ 22 25/415 35.88 
20 122 26] 4 20 39.82 
21 |22 271425 44.80 
22 |22 28) 4 30 50.79 
23 22 29] 4 35 57-76 
24 (22 30,441 5.70 
25 122 321 4 4614.59 
26 |22 33] 451 24.40 
27 |22 34| 4 5635.10 
28 '22 3515 146.66 
29 loa 36) 5 659.05 
30 laa 38) § 12 12.24 





| 





6.2'0.42UJuly 1'22 39) § 17 26.18; 
[Eph rs] 






+10 2 34.8] 6.3 
10 27 $9.1] 6.3 
10 §3 10.7] 6.2 
1118 8.9] 6.2 
II 42 53.1] 6.2 


+12 722.5) 6.2 
12 31 36.5) 6.2 
12 55 34.4] 6.1 
13 19 15.4] 6.1 
13 42 38.9} 6.1 

+14 5 44.2] 6.0 
14 28 30.7] 6.0 
14 50 57.5| 6.0 
1513 3-9] 6.0 
15 34 49.2] 6.0 

+15 56 12.8] 5.9 
16 17 34.0] 5.9 
16 37 51.9] 5-9 
16 58 5.71 5-9 
17 17 55-9 5-9 

+17 37 19.0] 5.8 


18 14 48.3] 5.8 
18 32 52.2] 5.8 
18 50 28.0] 5.8 


+19 7 35.2] 5.8 
19 2413.01 5.7 
19 40 20.8] 5.7 
19 §5 58.0) 5.7 
2011 3.9] 5-7 
+2025 38.0) 5.7 
20 39 39-7| 5-7 
2053 8.4] 5.6 
2x 6 3.61 5.6 
21 18 24.6) 5.6 


+21 3011.0] 5.6 
21 41 22.2] 5.6 


21 51 57.7| 5.6 


2211 19.7| 5.5 


+2220 5.3/5.5 
+22 28 13.3'5.5 


548 VENUS, 1915. 
FOR TRANSIT AT WASHINGTON. 


Apparent 
Apparent | Hor. § 
nt Declination. Par.| - it 


| j 
ay « 


July 1 22 39) 517 26. "18 +22 28 13.3] 5.5 | 5-4 (0.39 | Aug.16 (23 38] 9 17 32.79|+16 55 29.3) 5-1 
2 |22 40| § 22 40.83 | 22 35 43.4| 5-5 | 5-40-39 17 [23 39] 922 29.61] 1634 16.2] 5.1 
3 |22 42) § 2756.15 | 22 42 35.1) 5.5 | 5-3 |0-39 18 (23 40, 927 25.37) 1612 35.3] 5-1 5.0 
4 (22 4315 3312.10] 22 48 48.1| 5.5 | 5.3 |0.39 19 |23 41} 9 32 20.08 
§ |22 44| 5 38 28.63] 22 5422.1] 5.5] 5-3 0.39 20123 41] 9 37 13-76 
6 '22 46) 5 43 45.68 | +22 59 16.7| 5.5 | 5-3 0-39 21/23 42| 942 O6.41/+15 452. 
7|22 47|549 3.20] 23 331-5| 5-4] 5-3 |0.38 22 |23 43) 946 58.03) 144127. 
8 |22 48] 5 5421.14] 23 7 6.4) 5-4] 5-3 |0.38 23 |23 44) 951 48.65| 1417 37. 
9 22 50) 5 59 39-45| 2310 1.3] 5-4] 5-3 |0.38 24/23 45) 9 5638.29] 13 53 24-5] 5-1 
10/22 §116 458.09] 23 1215.8] 5.4] 5-3 [0.38 25123 46)10 1 26.96} 13 28 48.1] 5.1 
11 |22 52] 6 10 16.98 | +23 13 49.7] 5-4| 5-2 [0.38 26/23 47/10 614.68/+13 3.49.4) 5.1] 5.0 
12 |22 541615 36.08] 23 1443.0] 5.4 27/23 481011 1.47; 12 3829.1) 5.4} 5.0 
13 122 §5|62055.33| 23 1455.6] 5.4 28 |23 49/1015 47.34) 12 12 47.9] 5.3] 5.0 
14/22 57|62614.68| 23 1427.4] 5-4 29 |23 49/10 20 32.33] 1X 46 46.4] 5.1 | 5.0 
1§ |22 58) 6 31 34.06| 23 13 18.3) 5.4 30/23 so)1025 16.46) 11 2025.3] 5.3] 5-0 


16 22 §9] 6 36 53.41 [+23 11 28.2] 5.4 31 123 §1/1029 59.75| +10 53 45-5] 5-1 5-0 
17 (23 1|64212.69| 23 857.2/ 5.3 Sept. 1 (23 52/10 34.42.24/ 1026 47.7) 5.1] 5.0 
18/23 2|64731.84| 23 § 45-5) 5-3 2 |23 §2/10 3923.95] 959 32-6] 5.1] 5-0 
19|23 3/652 50.81] 23 153.0] 5.3 3123 53/1944 4.90, 932 0.9/5.1] 5.0 
20/23 5/658 9.53] 2257 19-7| 5-3 4|23 54|1048 45.131 9 413-3] 5.5] 5.0 
21123 617 327.97/+2252 5.9] 5-3 § 123 55/1053 24.67|+ 8 36 10.6) 5.1 | 5.0 
22/23 7/7 846.07| 22 4611.7) 5.3 6|23 55/1058 3.541 8 753.5] 5.31 5-0 
23/23 91714 3.78] 22 3937-2] 5-3 7|23 SOXX 241.79] 7 3922.7] 5-1] 5.0 
24/23 10/7 1921.06] 22 32 22.7) §.3 823 57/11 719-44] 7 1039.1) 5-1] 5-0 
25 [23 1117 2437.86| 2224 28.4] 5.3 9 (23 57|12 11 56.52; 641 43-4] 5-1/1 5-0 
26 |23 13| 7 29 54.14 | +22 15 54.6) 5.3 10 |23 5811 16 33.06/+ 6 12 36.3] 5.1 | 5.0 
27 (23 14/735 9.86| 22 641.5] 5.3 II/23 SQII2I Q.IQ 5 43 18.5 5-11 5-0 
28 |23 15] 74024.97| 213 5649.4] 5.3 12 |23 59/11 25 44.68) 51350. 5.1/5.0 
29 |23 171745 39-43] 21 4618.7| 5.2 Ir 3019.84] 44414.1/ 5.1] 5.0 
30/23 18] 7 5053.20| 21335 9-7] 5-2 1112 3454.61] 41428.9] 5.11 5-0 


S.T. of Sem. 
Pass. Mer. 















§-0 
5-0 








3123 191756 6.25|+21 23 22.7] 5-2 III 39 29.02/+ 3 4435.9] 5-1; 5-0 

Aug. 1 123 20/8 118.53) 21 1058.2] 5.2 17 21144 3-13] 314 36.0 §.1/ 5.0 
2|23 22)8 630.02] 2057 56.7/ 5.2 18 2111 48 36.97| 2 4429.8) 5.1) 5.0, 0. 

3|23 23/811 40.68| 2044 18.5] 5.2 19 3/11 §3. 10.58) 21418.2) 5.1} 5.0. 

4123 241816 50.48| 2030 4.1/5.2 20 11 5744.00| 144 1.8) 5.1/5.0 


12 217.27|+ 113 41.31 5.1} 5.00.33 
g\t2 650.44, 04317-5] 5.1, 5.0 033 
§|12 11 23.50) + O12 51.0) §.1/ §.0 0.33 
6j12 15 56.67|/— 017 37.41 5-1 | §-0 0.33 


7\12 2029.81] O48 7.0.5.1 §.0,0.53 
711225 3.03|— 118 37.0 5.1 | 5-0, 0.33 


5123 25| 82 59.39 | +2015 14.0) §.2 | 5.0 |0.36 ai 
6123 27/827 7.39] 1959 48.8) 5.2 | 5.0 [0.36 22 
7123 2818 3214.46] 19 43 48.9] 5.2 | 5-0 |0.36 23 
8 |23 29]8 37 20.56] 1927 15.0 §.2 | 5.0 10.36 24 
9 |23 3018 42 25.68| 1910 7.6] 5.2] 5.0 0.36 25 
10 |23 31! 847 29.80 | +18 52 27.3] 5.2 | 5-0 0.35 26 
II (23 3218 52 32.90| 18 3414.7] §.2| 5.0 0.35 27 812 29 36.36, 149 6.85.1) 5.0 0.33 
12 |23 33|857 34.97| 1815 30.4] 5.2 | 5-0 10.35 28 git2 34 9.85} 219 35.65.14] 5.0 033 
13|23 34/9 236.00] 175615.1) §.2| 5.0 /0.35 29] © g12 3843.55| 250 2.65.31] 5.0 0.33 
14/23 30/9 735.98] 17 3629.4] 5-1] §.0/0.35 30] © 1012 4317.50] 3 2027.2] 5.1) 5-0 033 
15123 37/9 12 34.91 [+17 1613.9] 5.1 | §.0|0.359Oct. 1] 0 rol12 47 51.74/— 3 5048.5) §.2 | 5-0 | 0.33 
16123 38'9 17 32.79 '+16 §5 29.3! 5.1! 5.0'0.35 2! oxr'sa §2 26.32'— 421 5.85.5 5.01033 
[Eph 15) 


00000000 0000 0 






































VENUS, 1915. 049 
FOR TRANSIT AT WASHINGTON. 
Time| A Tine | Apparent ‘ae| los 
Date. | of | Right | Apparent [Hor of Right Apparent ‘Hor als 
Tran-| Ascension ° Tran-| Ascensio | i KB 
sit. sit. 
— —— ania an 
bm|hm s ” ‘th m[h ms “| 
dct. 1/0 10)12 47 51.74/— 3 5048.5] 5.1 | 5.0 [0.33 | Nov.16 | 0 54/1633 7.02|-22 24 11.3' 5.4| 5.3 0.38 
2/0 14 12 5226.32] 421 5.8/5.1 17/0 56 116 38 26.97| 22 37 21.4 5.5] 5-3} 0.38 
3)/012 (1257 1.28) 451 18.4] 5.1 18 | 0 57 116 43 47.88) 22 49 51.8) 5.5 | 5.3 | 0.38 
4|012;13 136.66) §2125.5/ 5.2 19/0 58/1649 9.73) 23 141.9:5.5|5-3|0-39 
§|013]13 612.50, 551 26.4) 5.2 20/1 0/16 5432.49, 23 12 51.3.5.5| 5-3 | 9.39 
6} 0 14/13 10 48.84|— 621 20.2] 5.2 P I |16 59 56.10] —23 23 19.4 5-51 5:3 |9-39 
7| © 14113 1525.72} 651 6.2/5.2 J 3127 § 20.51] 23 33 5-6, 5-5 5-3 | 0.39 
8] 0 15'1320 3.18) 72043.6| 5.2 23:1 4{17 10 45.68 23 42 9:6 5: 515-3 19-39 
9 | © 16 [13 24.41.26] 7 5011.6) 5.2 1 6[17 1611.55 23 50 30.9, 5-5 | 5-4] 9-39 
10/0 16:13 2920.00] 819 29.5] 5.2 1 7417 21 38. 08, 23 58 9g. 1 5-5 | 5-410.39 
II | 0 17 |13 33 59-43|— 8 48 36.4] 5.2 I 9|t727 5-21-24 § 3.8! 5. 51 5-4]0.39 
1z2'o 18 |13 38 39.57 917 31-5! 5.2 I LO |17 32 32. Bo, 2411 14.7/ 5.6} 5-4|0.39 
13 | o 18 |13 43 20.47| 9 4614.1| 5.2 I 12/17 38 1.04) 24 1641.4’ 5.6 | 5.4|0.40 
14|019(1348 2.17] 1014 43.3) 5.2 29'1 13/17 4329.61, 242% 23.7, 5.6 5.4|0.40 
15 |020 3 §2 44.70} 1042 58.4] 5.2 30) 1 15 117 48 58.55, 2425 21.4 5.6| 5.4|0.40 
16 | 0 21113 57 28.10;-11 10 58.6) 5.2 Dec. 1' 1 16|17 5§427.78|-24 28 34.2/ 5.6; 5.4|0.40 
17 |022/14 212.39] rr 38 43.2! 5.2 1 18]17 5957.24] 2431 1.9| 5.6/5.5]0.40 
18|0 22114 657.60) 12 611.3] 5.2 3,1 19|18 526.87) 24 3244.5, 5.6] 5.5 |0.40 
IQ | O 23/14. 11 43.78, 12 33 22.1] 5.2 4|1 21|18 10 56.59] 24 3341.7) 5-7] 5-§ | 0-40 
20 | © 2414 16 30.96] 33 014.9) 5.2 5,1 23 |18 16 26.34] 24 33 53-51 5-7/ 5-5 |0.40 
21} 0 25|14 21 19.16)/—13 26 48.8) 5.2 6 1 24 [18 21 56.03 -—24 33 19.8 5-71 5-5 |0.40 
22]0 26|1426 8.40) 1353 3-2) 5.2 712611827 25.61) 2432 0.7!5.7)5-5|/0-41 
23 | 027 |14 3058.73] 1418 57.2| 5.2 81 a7 |18 32 55.00, 2429 56.3] §.7| 5.5 |0.41 
24 © 28 1435 50.17 14 44 29.9] 5.3 9 1 29|18 3824.12) 2427 6.5/5.7| 5-5 | 0-41 
25 | 0 29 14 40 42.75} 15 9 40.5] 5.3 IO I 30/18 43 52-91 2423 31.6/5.7/5-5|0.41 
26 | 0 30114 45 36.47/-15 34 28.4] 5.3 Il 1 32|18 49 21.30|-24 19 11.7| 5-7 | 5.6/0.4 
27 | © 31 |14 50 31.38] 15 58 52.7] 5.3 12 I 33 (18 54.49.22) 2414 7.1/5.8] 5.6 0.41 
28 | 0 32'14 55.27.48) 1622 52.6] 5.3 13'1 35|19 016.60 24 8 17.81 5.8| 5.6/0.4 
29 | 0 33/15 024.79} 16 46 27.3] 5.3 14! 1 36 Ig 5 43- 37, 24 1 44.1) 5.8|5.6/0.41 
30103415 § 23.32] 17 936.11 5.3 15/1 38|r9g 11 9.471 23 5426.4 5.8] 5.6|0.41 
31 | © 35 15 10 23.10/—-17 32 18.1) 5.3 16 |r 39|19 16 34.86 —23 46 25.0! 5.8] §.6|0.41 
Nov. 1 {0 36|15 15 24.13] 17 5432.5] 5-3 17!) I 41 |19 21 59.48 23 37 40.4 5.8] §.710.41 
2 |0 37 |15 2026.41] 18 1618.5) 5.3 18 | 42 19 27 23. 25) 23 28 12.8) §.8| 5.7 | 0.42 
3 }0 38|15 25 29.94] 1837 35.2) 5.3 19,1 44 19 32 46.13' 2318 2.6:5.9| 5.7 |0.42 
41° 39/15 3034.74, 18 58 22.0) 5.3 20:1 45/1938 8.07) 23 7 10.2, 5.9] 5-7; 0.42 
5/0 40 [15 35 40.81'—19 18 38.1] 5.3 21 : 1 46 |19 43 29.02/—22 55 36.21 5-9] 5.7 :0.42 
6 |o 41 [15 40 48.13) 19 3822.6] 5.3 22/1 48119 48 48.95 22 43 21-1| 5-9] 5-7 | 0.42 
7 | 43 [15 45 56.70] 19 §7 34.8) 5.4 23/1 49|19 54 7.80; 22 3025.3/5.9| 5-80.42 
8 }0 44)15 51 6.50) 2016 13.91 5.4 24,1 §1 19 §9 25.53; 22 1649.4] 5.9| 5.8 /0.42 
910 45 (15 5617.51} 2034 19.2] 5.4 25(1 52/20 442.11, 22 233.916.0| 5.8) 0.42 
10/0 46/16 1 29.73|-20 51 50.1] 5.4 26|1 53/20 9 57.51/-21 47 39.5) 6.0] 5.8 | 0.42 
11/047 |16 643.14) 21 845.7/5.4 27/1 54/2015 11.69 2132 6.76.0] 5.8|0.42 
12/0 49 |x6 11 57.70, 2125 5.41 5.4 28.1 5620 20 24. 63 2115 50.1/6.0) 5. ave 
13 |0 §0 116 17 13.39] 21 40 48.4) 5.4 29| 1 57/2025 36. 130 2059 8.4/6.0 5.9!0.42 
14/0 51 |16 22 30.19] 21 55 54.2! 5.4] 5.3 [0.38 30| I §8 |20 30 46. 68 20 41 44.3/6.1 5-9 | 0.42 
15/0 53 |16 27 48.08|—-22 10 22.0) 5.4 | 5.3 j0.38 31 ! I 59 [2035 55-74 —20 23 44.4/6.1 | 5.9 10.42 
1610 5411633 7.02!'-22 24 11.3) §.4! 5.3 0.38 32:2 1lao4r 3.47 -20 § 9.3:6.115.9:0.42 
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550 MARS, 1915. 
FOR TRANSIT AT WASHINGTON. 
























mn Apparent en Apparent | | g HE 
: e) ae Apparent |Hor.| . © Apparent Hor. 2 
Date. | of Right ppare : ; . | of | Right ; 1S es, 
Tran-| Ascension. | Declination. : Par. Tran- Ascension, | Decimation. Par.. =  <¢ 

| es 

sit. . sit. | : | § <= 

—-! — —_—— — |—— ——. 

| e a id ” | e é oe | ad ad 5 


hmhm Ss 


m hm s 















































Oct. 1|19 16,7 56 58.47 | +21 41 13-5) 5-7 49: 931 §-97 +1648 0.6 7.41 4.3 03¢ 
2|tg 15'75922-58| 2135 42-5] 5-7| 3-3 [0- 1717 47| 9 32.41.94! 1642 4-2| 7.5]4-3!0.30 
3|19 13}8 145.88] 2130 4.4] 5.7} 3-3/0: 18/17 45) 9 3416.52] 16 3612.7) 7-5} 4-3 |0.50 
4|19 12'8 4 8.38| 21 2422.3) 5.8 | 3.3 |. 19/17 42] 935 49.67] 163026.4! 7.6) 4.3: 0.30 
5|19 1018 6 30.07 | 21 18 35.4] 5.8] 3.4/0. 20/17 40| 9 37 21.39 10 2445-5 7. 4-40.31 
6|19 9:8 850.91 | +21 12 44.0) 5.8| 3.4/0. 17 37| 938 51.64/+16 19 10.2) 7-7) 4-4 9.33 
q\19 7,81110.90| 21 648.2] 5.9| 3-4/0. 17 35| 9 4020.41] 1613 40.8, 7.7; 4-4 0-31 
8\19 5|813 30.04] 21 048.2] 5.9] 3-5 |0- 17 33| 941 47-66] 16 817.7: 7-8) 4-5 0.33 
9|19 41815 48.32] 2054 44-1] 5.9] 3-5 |O- 17 30 9 43 13-37] 16 3 1.2) 7-8, 4-5, 0-3! 
trol19 2/818 5.71] 2048 36.2| 6.0] 3.5 jo. 17 27| 9 4437-52] 1557 51-6] 7-9 45 O37 
11/19 0/8 2022.23 | +2042 24.8) 6.0] 3.5 jo. 17 25] 946 0.06/+15 52 49.2] 8. +6|0.32 
12 |18 59| 8 22 37.86] 2036 10.0 6.0] 3.5 jo. 17 22| 9 47 20.97| 15 47 54-2] 8.0; 4-60.37 
13 |18 57|8 24 §2.58| 2029 51.8} 6.0] 3.5 jo. 17 20] 9 48 40.23] 1543 6.9) 8.1) 4-7 (0.52 
14/18 55|827 6.40] 2023 30.6) 6.1 | 3.5 lo. 17 17| 949 57-80] 15 38 27.6] 8.1, 4.7 033 
15 |18 54| 829 19.32] 2017 6.7/6.1 3-5 jo. 30117 14] 9.5113-64| 1533 56.7) 8.2] 4-7/0.33| 
16/18 52] 8 31 31.32 | +20 10 40.0, 6.1 | 3.5 |o. 17 12] 9 52 27.71|/+25 29 34.6) 8.3] 4-8{0.33 
17|18 50] 8 33 42.39] 20 410.7) 6.2) 3.5 jo. 17 9| 95339-97] 1525 21.5] 8.3] 4.8/0.33 
18/18 48] 8 35 52.53] 1957 39-2| 6.2 | 3. 17 6] 95450.40| 152117.q] 8.4) 4.91035 
19 |18 47/838 1.73] 1951 5-5] 6.2 | 3.6 |o. 17. 31 95558.95| 1517 24.0] 8.5) 4.9/0.34 
20/18 45/840 9.98] 19 4429.9) 6.3 | 3-6 |o. 17 11957 5-59} 1513 40.1] 8. ae 
21 |18 43] 8 42 17.27 | +19 37 52.6) 6.3 16 58] 9 58 10.28: +15 10 6.5] 8.6; 5-0 0.34 
22/18 41/8 4423.59] 19 31 13.8 6.4 16 55] 9 5913-00, 15 643.5) 8.7 5.0/0.3 
23 (18 39} 8 46 28.94| 19 24 33-7/ 6.4 16 5aj10 013.70 15 331.3] 8.8) 5.1: 0.35 
24118 37| 8 48 33.31 | 1917 52.4) 6.5 16 4g|10 112.34| 15 030.2] 8.9) 5.1% 0.35, 
25 |18 35| 8 5036.67] 19 11 10.2/6.5 16 46)10 2 8.90| 1457 40.6} 8.9! 5.10.35 
26 |18 34| 8 52 39.02 |+19 427.3| 6.6 16 43/10 3 3-35/+1455 2. 9-0 5.2 0.35 
27 |18 32/8 5440.34] 1857 44.01 6.6 16 40110 355.65) 1452 36.6] 9 9 5-2 0.35 
28 |18 30|8 56 40.62 | 1851 0.6/6.6 16 37/10 445.77| 145§022.7| 9.1; 5.3} 0-38 
29 |18 28] 8 58 39.85 | 18 44 17.2/ 6.7 | 3. 16 34/10 5 33.66] 1448 21.3 9.21 5.3 0. 36 
30|18 26/9 038.01] 1837 34.0) 6.7 | 3.8)0. 15/16 30\10 619.29) 1446 32.5] 9-3} §-3/} 0-3 
31/18 2419 235.06 +18 30 51.3) 6.7 16/16 27|10 7 2.62/+14 4456.7] 9-4) 5-4) O37, 
Nov. 1/18 22/9 431-02! 1824 9.4/6.8 17116 24/10 7 43-62] 1443 34.1 9-4 §-4 | 0-37 
2|18 2019 625.86] 1817 28.5|6.8 18'16 2r{ro 822.24) 1442 25.2 9.5. §-§|O3; 
3|18 1819 819.55] 18 1048.9; 6.8 19 |16 17/10 858.44] 14.41 30.2 9-6, 3-5 10.35 
4|18 1619 1012.08| 18 410.7) 6.9 20'16 14110 932.17] 144049.1| 9.7: 5-6|0.38 
§|18 14/912 3-44/+17 57 34.3] 6-9 21/16 I1]IOIO 3.40/+14 40 22. 98 §.6 | 0.39 
6|18 121913 53-61] 1751 0.0/7.0 22116 7|101032.08 14 4010.3] 9.8 §-6 0.30 
7|18 1019 15 42.56 17 4428.01 7.0 | 23'16 qjro1058.15| 144013.1 9-9) 5-7 0.39 
8/18 7/917 30.29] 1737 58.5' 7-1 2416 IO 11 21.58] 14 4031.010.0 5.8029 
9118 5|91916.77| 1731 31.8) 7-1 25/15 57/1011 42.31] 1441 4.2 10.1 5-8 0.40 
I 








26 15 53/1012 0.31/+14 41 52.9|10.2 5-9 0-40 
27115 4Q1O12 15.55] 1442 57.4110.2 5.9 0-49 
28/15 45/1012 27.95] 144417.9]10.3 6.0 0-4! 
29 |¥§ 42/10 12 37.47] 1445 §4.6/10.4 6.0, 0-4! 
soins 38)10 12 44.08, 1447 47.7 10.5 6.1'0.41 


10 18 3/921 1.98/+1725 8.0,7.1| 4.1 ‘0.29 
11/18 1192245.92| 171847.4|7.2| 4.1 0-29 
12/17 §819 24 28.57| 17 12 30.217.2| 4.1 (0-29 
1317 561926 9.91) 17 616.7 7.3 4.2 0.29 
1417 54/9 27 49-93| 17 © 7-1/7-3| 4-2 9 
1§|17 52|9 29 28.63 |+1654 1.6) 7.4] 4.2 0-29 31 
16117 49'931 5.97 1+1648 0.61 7.4! 4.3 '0.30 32 
Stellar magnitude at opposition, in February, 1916, —1.0. 
(Eph rs] 





15 34/10 12 47.731+14 49 §7-2]/10.6 6.3 0-42 
15 30110 12 48.38!'+14 52 23.4110.6 6.1 0.42 


— 


ip 








Aug. 











Dedinstion.| P 


” 


JUPITER, 1915. 
FOR TRANSIT 


j 
: 
: 
Nn 


Hor.| . 
ar. 


” 


Pass. Mer. 


July x (17 17/23 5451.99] -1 57 13.4 | 1-9 |20.1|1.43 
2/17 14123 5§ 4.07] 1 5614.3 | 1.9 |20.2/1.43 
3/17 10/23 5515.48] 155 19.7 | 1.9 |20.3|1.44 
4117 6/2355 26.21] 1 5429.6 | 1.9 |20.3/1.44 
5\17 2/23 5536.25) 1 53 44.0 | 1.9 |20.4/1.45 
6 |16 59123 55 45-60] -1 583 2.9 | 1.9 |20.5/1.45 
7 16 §5|23 55 54.26] 1 5226.3 1.9 /20.5/1.46 
8 j16 51123 56 2.23) 1 5% §4.2 | 1.9 |20.6;1.46 
9 16 47/23 56 9.50| 151 20.7 | 1.9 |20.7|1.47 
10 16 43/23 5616.07} 15§1 3-9 | 1.9 |20.7|1.47 
II 6 39/23 §6 21.93) -1 5045.7 | 1.9 |20.8)1.48 
12 |16 36/23 5627.07) 1 5032.2 | 2.0/20.9)1.48 
13 '16 32/23 5631.50) 1 5023.3 | 2.0/20.9|1.49 
14 16 28/23 56 35.22] 1 5019.0 | 2.0 [21.0 1.49 
15 [16 24/23 56 38.23] 1 5019.3 | 2.0|21.0/1.50 
16 |16 20/23 56 40.53] —1 50 24.3 | 2.0|21.1/1.50 
17 {16 16123 5642.11, 1 5034.0 | 2.0/21.2/1.51 
18 |16 12/23 §6 42.97} 1 5048.3 | 2.0 |21.2/1.51 
19 (16 8123 5643.12) I 5% 7.-% | 2.0]2r.3/1.51 
20|16 4/23 5642.55) 151 30.5 | 2.0|21.4/1.52 
21116 1/23 §6.41.27| -1 §1 58.6 | 2.0 |21.411.52 
22 (15 57/23 §6 39.27] 152 31.2 | 2.0|21.5/1.53 
23/15 53/23 56 36.56) 153 8.4| 2.0/21.6]1.53 
24/I5 49/23 56 33.13} 153 50.2 | 2.0 /21.6)1.54 
25 TS 45/23 5628.98] 154 30.5 | 2.0/21.7/1.54 
26 115 41/23 56 24.13] -1 §5 27-4 | 2.0|21.8)1.55 
27 |15 3723 §618.57| 1 5622.8 | 2.0 [21.81.55 
28 15 33/23 5612.30] 157 22.7 | 2.0|21.911.56 
29 |15 2823 56 5.32] 1 5827.1 | 2.1 (22.0/1.56 
30 115 24/23 55 57-63} 159 36.0] 2.1 |22.01r.57 
31 (15 20123 5§ 49.25) -2 049.3 | 2.1 [22.1/1.57 

I |I§ 16/23 §5 40.16, 2 2 7.0/2.1 /22.1'1.57 

2 |1§ 12/23 55 30.36] 2 329.2 /2.1 22.2'1.58 

3|1§ 8123 5519.87/ 2 455.7 | 2.1 |22.3/1.58 

4l1S 412355 8.70! 2 626.6 | 2.1 |22.311.59 

5|15 0/23 5456.84] -2 8 1.8) 2.1 |22.4'1.59 

6 it4 56/23 54 44.30] 2 941.2 | 2.1 |22.5/1.60 

7 |t4 52|23 $431.08) 211 24.7 | 2.1 |22.5|1.60 

8 it4 47/23 5417.21! 213 12.4! 2.1 (22.6/1.60 

Q (14 43|23 54 2.68] 235 4.1 | 2.1 |22.6/1.61 
10/14 39/23 53 47-50] —2 16 59.8 | 2.1 |22.7/1.61 
LX 114 35/23 53 32-68) 218 59.5 | 2.1 |22.7/1.61 
12 14 31|23 §3 15-22} 221% 3.0] 2.1 |22.8/1.62 
13 In4 26/23 52 58.15) 223 10.3 | 2.1 [22.81.62 
14/14 22/23 52 40.46] 225 21.2 | 2.1 |22.9|1.62 
I5 |t4 18123 §2 22.18 —2 27 35.8 | 2.1 |22.9/1.63 


16,14 14123 52 3.30 


~2 29 53-9 


| 





AT WASHINGTON. 


en 
' 


Mean 
Time 
Date. of 
ran 
sit. 





h mbm 8 


ee 


e ¢ oF 


Aug.16 /14 14/23 §2 3.30|-2 29 53-9 


17|14 9)23 51 43-85 
18|14 5/23 51 23.84 
19|14 1/23 5% 3-29 


2 3215.4 
2 34 40.3 
237 8.4 


20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
Sept. 1 


Cowr At & Ww WD 


9 


10/12 25 


Ir 
12 


13 


14|12 7 


15 
16 


17 
18 
19 
20 
21 
22 
23 
24 
25 
26 


27 
28 


29 
30 


23.011.63§Oct. 1 


Stellar magnitude at opposition, in September, 1915, —2-5- 
[Eph rs] 


13 57/23 5042.20) 2 39 39-7 
13 53/23 50 20.58] —2 42 14.0 
13 48123 49 58.45] 244 51.3 
13 44,23 49 35.82) 247 31.4 
13 39/23 49 12.71) 2 5014.3 
13 35/23 48 49.14] 252 59.8 
13 31/23 48 25.11] —2 55 47.8 
13 26'23 48 0.64) 2 58 38.3 
13 22/23 4735-75) 3 131-2 
13 18/23 47 10.45] 3 426.4 
13 13/23 46.44.76] 3 723.6 
13 9/23 46 18.71] —3 1022.8 
13 §/23 45 52-30) 313 23.8 
13 023 4525.55, 3 1626.6 
12 56:23 44 58.49| 3 19 31.0 
I2 §2,23 4431.12} 322 36.9 
12 47123 44 3-46] -3 25 44.1 
12 43'23 43 35-54| 3 2852.6 
12 38/23 43 7-39] 332 2-1 


12 34/23 42 39.03] 3 35 12.4|2.2 


12 29/23 42 10.47, 3 3823-5 


23 41 41.74] -3 41 35.2 
23 4112.87] 3 4447.3 
23 40.43.87! 3 47 59-7 
23 4014.77] 351 12.2 
23 3945-59 3 5424.6 


12 3/23 39 16.35| -3 57 36.9 
11 59|23 3847.07, 4 048.9 
II §4'23 3817.78) 4 4 0.5 
II 5023 37 48.49] 4 711-5 
Ir 45'23 37.19.23, 41021.8 
II 41/23 36 50.02) —4 13 31.1 
II 37123 3620.88 416 39.4 
II 32/23 35 51.83) 419 46.6 
XI 28 23 35 22.90) 422 52.6 
Il 23 23 34 54-11) 425 57.2 
11 1923 34 25.48|-429 0.2 
II 1423 33 57-02| 432 1.4 
II 10.23 33 28.76, 435 0.9 
Il 62333 9.72) 437 58.5 


I2 21r 
12 16 
12 12 


























2.2 


2.2 


2.2 
2.2 
2.2 
2.2 
2.2 


2.2 
2.2 
2.2 
2.2 
2.2 





II 123 3232.91' 44054.1 | 2.2 23.6] 1.68 


10 §7;23 32 5-35) ~4 43 47-4 | 2.2 23.6 1.68 
10 53:23 31 38.08: —4 46 38.4 2.2 23.6, 1.68 


552 _ JUPITER, 1915. 
FOR TRANSIT AT WASHINGTON. 




























e ? ” " h m h m 8 


hm hm = s 
Oct. 1/10 53/23 31 38.08 
2/10 48/23 31 11.12 
3 |10 44/23 30 44.49 
4|10 39/23 3018.19 
§ |fO 35/23 29 52-25 
6 |10 31/23 29 26.7 
7 |10 26/23 29 1.55 
8 |10 22/23 28 36.82 
9 |10 18/23 28 12.54 
10 [10 13/23 27 48.72 
II/1O 9'23 27 25-37 
12/10 5/2327 2.51 
13/10 0/23 2640.16 
14] 9 56/23 26 18.34 
T5| 9 52/23 25 57-07 


Mean | = 5 i 

Time} Apparent A t iH Time| Apparent Hor. 2 5 

Date. | of Right ir} seat phen bel of Right (gis. 
Tran-| Ascension. Declination. | Par. Tran- Par.| a 

sit. sit. | oa" 


—4 46 38.4 | 2.2 
449 27.0 | 2.2 
4 5213.1 | 2.2 
45456.5 |2.2 
457 37.0 | 2.2 
—-§ 014.5 | 2.2 
5 248.9 | 2.2 
5 520.2 |2.2 
5 748.2|2.2 
§ 1012.8 | 2.2 


—5 12 33-9 | 2.2 
51451.4| 2.2 
517 5.2/2.2 
5 1915.2 |2.2 
§ 21 24.3 | 2.2 






7 33 |232028.17) § 4816.1 
7 29 |23 2031.37| 5 4739-3 
7 25 |23 2035-32; 5 4057.7 
7 aI |23 2040.02] —5 46 11.2 
7 17 [23 2045.48) 5 4519-9 
7 13 |23 2051.68) 5 4423.9 
7 10|23 2058.61] 5 43 23-2 
7 612321 6.28) 5 4217.8 


7 2/232114.70-5 41 7.7 
6 58 |23 21 23.85) 5 3952-9 
6 54 [23 21 33-72] 5 3833-4 
6 51 |23 21 44.33| 537 9.2 
6 47 |23 21 55.66) 5 35 40.5 

















nb HD WB WB WD WN ND WD 
con~r OQ on & &w DN 







rs) 
Lo) 


1.9 j70-2 


I. '20.2/ 1.43 


30 











16| 9 47/23 25 36.36) —5 23 23.5 | 2.2 . 1,6 43 12322 7.973) -5 34 7.2] 1-9 '20.1) 1.45 
17| 9 43/23 2516.21] § 2521.7] 2.1 63 23 2220.49] 5 3229.4 | I-9 20.0)1.43 
18| 9 39/23 2456.64, § 2715.7 | 2.1 3| & 36 |23 22 33.99] 5 3046.9] 1-9 20.4 1-42 
19! 9 35|23 2437-66] 529 5.6) 2.1 4| 6 32 123 22 48.19] 529 0.0 1.9 ‘19. 1.42 
20! 9 30/23 2419.28] § 3051.3 | 2.1 5|6 28 |2323 3.09' 527 8.6/1.9 19.8 1-41 
21) 9 26/2324 1.53] —5 32 32-7 | 2.1 6| 6 25 |23 23 18.69 —5. 2512.8 41.8 10.8 1.41 
22; 9 22/23 23.44.41] §34 9.8/2.1 716 21 123 23 34.99' 5 2312.6 1.8 19.7 1.40 
23| 9 18/23 2327.92] § 3542.5 | 2.1 8| 6 17 [23 23 51.98} 521 8.0 

24| 9 14123 2312.08] 5 3710.8] 2.1 9|6 14/2324 9.65| 518509.1 

25] 9 9/232256.g0| 5 3834.6/2.1 10| 6 10 |23 24 28. 5 1645.9 

26| 9 5/23 22 42.38) -5 39 53-9 | 2.1 6 6 |23 24 47.02] -5 1428.4 

27/9 1'232228.54) 541 8.7/2.1 6 3.2325 6.73) 512 68 

28) 8 57,23 2215.39 § 4218.9 | 2.1 5 59 23 25 27.06, 5 941.0 

29| 8 53/23 22 2.94 5 43 24.4 | 2.1 § 56 23 25 48.05 § 7rr.r 11.8 )19.35.37 
30| 8 49,23 21 51-18) 5 4425.2 | 2.1 5 52 23 26 9.69 § 437.2/1-8 19.2/1-27 





| 











31| 8 45,23 21 40.13 —§ 45 21.2 | 2.1 5 49 \23 26 31.95, -5 159.2, 1.8 19.1, 5 50 
Nov. 1| 8 40:23 21 290.79. § 4612.5 | 2.1 5 4523 26 54.841 459 17.3 | 1-8/19.1! 2.36 
2| 8 36.2321 20.17| 5 4659.0 | 2.1 § 41 232718.35) 45631.5. 1.8 19.0 3.38 
3| 8 32,23 2111.28] 5 4740.7 | 2.0 5 38 2327 42.48) 453 41.9: 1.8 18.9 1.35 
4| 828232: 3.13) 54817.6| 2.0 5 34 2328 7.21 45048.5 1.8'18.9 1.35 
5| 8 24.23 2055.72] —5 48 49.6 | 2.0 § 31 |23 28 32.53) -4.47 51.2 | 1.8 18.8 1.34 
6/ 8 20.23 2049.05] 549 16.6 | 2.0 § 27'23 2858.46 44450.2 1.8}18.8 1.34 
7| 8 16123 20 43.13] 549 38.7 | 2.0 5 24 (23 2924.98) 441 45.4; 1%.8/18.7, 1.33 
8| 8 12:23 2037.98] 5 49 55.8 | 2.0 /21.6)r. 24| § 20 23 2952.07; 438 36.9 | 3.7 18.6 1. 35 
9| 8 823 2033.58} 550 8.0/2.0 /21.6)/r. 25] 5§ 17 |23 3019.73, 435 24.9|1.7 18.61.33 
10| 8 4/23 2029.94] —5 5015.3 | 2.0 |2I.5ir. 26] § 13 |23 3047.96, -432 9.3) 1.7'18.9 1.52 
Ir} 8 023 2027.06} § 5017.6 | 2.0/21.4/1. 27| 5 10/23 31 16.74) 428 50.2 1.7 118.5 5-32 
12| 7 56'23 2024.94! § 5014.9 | 2.0/21.4/1. 28/5 7/2331 46.07, 425 27.5 1.7 18.42.32 
13| 7 52:23 2023.57] 550 7.3 | 2.0 |21.3]1. 29/5 3|233215.95 422 1.4'1.7'18.4:3-3% 
14| 7 48'23 2022.97| 5 4954.8 | 2.0 3015 0/23 3246.38 418 31.8 ' £.7'B.34-3% 
15| 7 4423 2023.13] —5 49 37.4 | 2.0 31| 4 56 |23 33 17-34 —4 14 58.9 | 1.7 /18.3 rT. 3° 
16| 7 40:23 20 24.06] —§ 49 15.2 | 2.0 32! 4 53 123 33 48.83! -4 11 22.6! 1.7 18.24.30 





Stellar magnitude at opposition, in September, 1915, —2.5. 
[Eph r<] 





SATURN, 1915. 553 
FOR TRANSIT AT WASHINGTON. 



















































A H ee Apparen g fs 
Date pparent Hor A t |Hor.| = 
. Declination. , Par Date. |, of Right Declination. Par. Zit 
Tran- on. 3 
sit. 5 hs 
77) 
® e oo if h m h m 3 ® ‘ te ” a 8 
a. OTT 12) 5 51 14.13 |+22 18 50.4 Feb.15|8 1| 5 4022.43 |+22 23 1.2] 1.0]9.14 ]0.72 
Ejqr 8) 5 5053.51 | 22 18 53.7 16|7 57|5 4017.72 | 22 23 10.9/1.0]9.1]0.72 


2|II 4) 5 5033.02 
3 TO 59] 5 50 12.69 
4/10 55] 5 49 52.52 


17|7 53 | 5 4013-49 
1817 49|540 9.75 
19/7 45|540 6.49 


22 23 30.9] 1.0/9.1] 0.72 
1.019.1]|0.72 










§ 110 51] § 49 32.52 [+22 19 7.2/1.1 20|7 411540 3.72 |+22 23 51.9] 1.0/9.0]0.71 
6 10 47] § 49 12.71 | 22 19 10.6] 1.1 2117 371540 1.44] 2224 2.7|/1.0|9.0/0.71 
7 110 42| § 4853.10] 22 19 14.0] 1.1 22/7 33| 539 59-64] 22 24 13.8} 1.019.0/0.71 
8\r0 38! 5 48 33.70| 22 19 17.5] 1.1 2317 29/5 39 58.33 | 22 24 25.1] 1.0/9.0]0.71 
910 34] § 48 14.52| 22 19 21.0] I.1 2417 25153957-50| 22 24 36.6] 1.0/9.0]0.71 
10/10 30} § 47 55.57 |+22 19 24.6) 1.1 25/7 21) 5 3957-15 |+22 24 48.4] 1.0|9.0/0.71 
II |r0 25] 5 47 36.85 | 22 19 28.3] 1.1 2617 17|5 3957-30] 22 25 0.4)1.0/8.9|0.72 
12 |10 21| § 47 18.39 | 22 19 32.0) 1.1 27171315 3957-94| 22 25 12.6/1.0]8.9]0.71 
13/10 17/547 0.20] 22 19 35.8) 1.1 2817 9153959.07]| 22 25 25.1|1.0/8.9]/0.70 
14 |10 13] § 46 42.28 | 22 19 39.7/ 1.1 Mar. 1/7 5§|540 0.68] 22 25 37.8} 1.0/8.9/0.70 
15/10 8] 5 46 24.64 |+22 19 43.7 1.1 2/7 121540 2.77 [+22 25 50.7) 1.0!8.9|0.70 
16j10 41546 7.30| 22 19 47.8] 1.1 316571540 5.34] 22 26 3.8) 1.0/8.9}0.70 
IZ |IO O15 45 50.26| 22 19 §1.9) 1.1 416 54/540 8.38] 22 26 17.1] 1.0/8.8]0.70 
18| 9 56] 5 45 33.54] 22 19 56.2) 1.1 516 50) 5 4011.92] 22 26 30.6] 1.0/8.8] 0.70 
19} 9 5215 4517.14] 22 20 0.6/1.1 6)6 46] 5 4015.94| 22 26 44.3] 1.0|8.8]0.70 
20] 9 47/545 1.07 |+22 20 5.1/1.1 716 42 | § 40 20.43 |+22 26 58.3] 1.0/8.8]0.70 
21] 9 431 § 44.45-35| 22 20 9.7/1.1 8/6 38 | 5 4025.40] 22 27 12.4] 1.0/8.8] 0.69 
22 | 9 39] § 4429.98 | 22 20 14.4] 1.1 9| 6 34] 5 40 30.86| 22 27 26.7] 1.0/8.8] 0.69 
23] 9 3515 4414.96| 22 20 19.3] 1.1 10] 6 30] § 4036.79| 22 27 41.2] 1.0/8.8] 0.69 
24] 9 31,544 0.31] 22 20 24.3/ 1.1 II] 6 271 § 4043.19| 22 27 55.9] 1.0] 8.7 | 0.69 
25] 9 27| § 43.46.03 +22 20 39.5) 1.1 12 |6 23 | § 40 50.07 |+22 28 10.7 1.0/8.7 0.69 
26| 9 22] 5 43 32.13] 22 20 34.8) 1.1 13|6 19 | § 4057.43 | 22 28 25.7) 1.0/8.7] 0.69 
27| 9 181 5 43 18.62] 22 20 40.2/ 1.1 14/615]54f 5.25] 22 28 40.9] 1.0/8.7 | 0.69 
28| 9 141543 5.50] 22 20 45.9] 1.1 15}6 12] 5 41 13.54] 22 28 56.2} 1.0/8.7 | 0.69 
29 | Q 10] § 42 §2.77| 22 20 51.7) 1.1 16{6 8] 5§ 4122.30] 22 29 11.6] 1.0/8.7 | 0.68 
301 9 6] § 42 40.45 [+22 20 57.6] 1.1 17|6 4/541 31.52 (+22 29 27.2| 1.0/8.610.68 
31, 9 215 4228.54] 22 21 3.8/1.1 1816 0|5 4141.20] 22 29 42.9] 1.0|8.6]0.68 | 
feb. x/ 8 5815 4217.04| 22 21 10.1| 1.1 19/5 56| 5 41 51.33] 22 29 58.8] 1.0/8.6/ 0.68 
2 | 8 531542 5.97| 22 21 16.7) 1.1 20/5 52/542 1.92] 22 30 14.7]1.0|8.6 | 0.68 
3| 8 49] § 41.55.32! 22 21 23.4] 1.1 2115 49| § 42 12.97] 22 30 30.7] 1.0/8.6 | 0.68 
4' 8 45] 5 41 45.09 Las 21 30.3) 1.1 2215 45 | 5 42 24.46 |+22 30 46.8] 1.0|8.6| 0.68 
| 8 41} § 41 35.30| 22 21 37.5] 1.1 23|5 41 | 5 42 36.39] 22 31 3.0/1.0/8.5 10.68 
6; 8 37/5 41.25.96| 22 21 44.8) 1.1 2415 38); 5 42 48.76] 22 31 19.3] 1.0| 8.5 (0.67 
8 33/5 41.17.06] 22 a1 52.4) 1.1 2515 341543 1.57] 22 31 35.6] 1.0/8.5 | 0.67 
1.0 2615 30| 5 43 14.80] 22 31 $2.01 1.0) 8.5] 0.67 


8 2515 41 0.61 |+22 22 8.2/1.0 
8 21] § 40 53.08 | 22 22 16.4] 1.0 
11} 8 17| 5 4046.01 | 22 22 24.9] 1.0 
12| 8 13] 5 4039.40| 22 22 33.6] 1.0 3015 1515 4411.97 
13} 8 9] 5 4033.27] 22 22 42.6] 1.0 3115 12| 5 4427.30 
14| 8 5] 5 4027.61 |+22 22 51.8) r.0/9.1 0.72 Apr. 115 81/5 44 43.03 [+22 33 30.9, 1.0 oer 


15| 8 1/5 4022.43 |+22 23. 1.2|1.0|9.1 0.72 2}5 4|5 4459.17 |+22 33 47.4 1.0! 8.4 0.66 


Stellar magnitude at opposition, in January, 1916, 0.8. 
[Eph rs] 


+22 32 8.41 1.0/8.5 | 0.67 
22 32 24.9) 1.0/8.5 | 0.67 
22 32 41.4] 1.0] 8.5 | 0.67 
22 32 57.9, 1.0] 8.4 | 0.67 
22 33 14.4 1.0] 8.4 | 0.67 


27|5 26| 5 43 28.46 
28/5 2315 43 42.54 
2915 191 5 43 57-95 


7 
8| 8 29/541 8.61| 22 22 0.2 
9 
° 





Do+t 





Date. 





Oct. 


' Nov. 


16|15 20 7 


FOR TRANSIT AT WASHINGTON. 


Mean 
Time | 


Tran! 
sit. 


Apparent 
Right 
Ascension. 


Apparent Hor. 
Declination. | Par.| . 


h mh m 


118 28|7 7 820.72 
2|18 24,7 833.21 
18 20:7 845.27 
181717 856.90 
18 1317 9 8.09 
18 917 918.83 
1 5/7 929.13 
18 217 938-99 
17 58|7 9 48.39 
17 54|7 9 57-34 
17 50/7 10 §.83 
17 47| 7 10 13.87 
17 43) 7 1021.45 
17 39| 7 1028.56 
17 35| 7 1035.21 
17 31) 7 1041.40 
17 27} 7 1047-13 
17 24| 7 10 §2.38 
17 20! 7 10 $7.17 
17 16) 711 1.49 
17 12;711 §.33 
17 8711 8.71 
17 4)7 1111.61 
17 O17 11 14.03 
16 §7}7 11 15.98 
16 53) 711 17.46 
16 49} 7 11 18.45 
28116 45) 7 11 18.97 
29 |16 41/7 11 19.01 
30 (16 37/711 18.57 
31 116 33'7 11 17.65 

1 |16 29) 7:11 16.25 

2 '16 25'7 11 14.37 

3 16 2117 11 12.00 

41617'711 g.16 


+21 56 35.5] 1.0 
21 56 16.9] 1.0 
21 55 58.9] 1.0 
2I §5 41.6] 1.0 
21 55 25.0] 1.0 


+21 §5 9. 
21 54 53-8] 1-0 
21 54 39.3] 1.0 
21 54 25.5| 1.0 
2I 54 12.4) 1.0 

+21 54 0.1 
21 53 48.5 
21 $3 37-7 
aI $3 27.7 
21 53 18.5 

+21 53 10.0 
21 53 2.3 
2t 52 55-4 
21 52 49.3 
21 §2 44.0) 1.0 


1.0 


0D ON AN & WwW 


ad 


T.0 
1.0 
I.0 
T.0 
I.0 


ome 
-~ 


= 
i) 


13 
14 
15 
16 
17 
18 
19 
20 


T.0 
r.0 
T.0 
I.0 


T.0 
1.0 


+21 52 39.6 
2I 52 36.0 
21 52 33.2 
21 §2 31.2 
21 §2 30.0 


a1 
22 
23 
24 
25 
26 
27 


1.0 
r.0 
1.90 


1.0 
1.0 
I.0 
T.0 
1.0 


+21 §2 29.7 
21 §2 30.2 
21 §2 31.6 
21 52 33.8 
-21 §2 36.8 

+21 52 40.7] I.0 

2I §2 45.5| 1.0 

21 §2 §1.1/ 1.0 

21 §2 57-6) 1.0 

21 53 4.9/1.0 

5'1613'7 11 5.84 +21 53 13-1 

6'16 9 711 2.05] 21 §3 22.2) 1.0 


7 116 517 10 §7.78| 21 53 32-1] 1.0 
21 53 42.8] 1.0 


8 116 I 710 53.03 

9.15 37) 7 10 47.82 | 21 53 54.3] 1.0 
10115 §3 7 1042.15 (+21 54 6.7 
11 '15 49 7 1036.00] 21 54 19.9 
12 IT5 45: 7 1029.39| 21 54 33-9 
13 [15 41: 7 1022.33; 21 54 48.8 
4115 37,710 14.81 | 2155 4.4 
15 'I§ 33:7 10 6.84 |+21 55 20.8] I.0 


r.0 


I.0 
T.0 
I. 
I.O0 
1.0 



































SATURN, 1915. 
ee case if 
. |, Apperent /Hogr. t 
Date Trae. Ascension. Declinstion. 'Par. 3 at 
) ° % «= 
lnmih m s eof" vfs 
Nov.16 15 29|7 9 58.42 |+21 55 38.0, 1.0/9.2 0.753 
17 |15 25)7 949-57] 2 55 55-9 1-F 9-30.73 
18|1§ 21/7 9 40.28| 21 56 14.6) 1.1 | 9-3 | 9 73 
19 |1§ 16/7 930.55] 21 §6 34.0, 1-1 | 9-3 [0-75 
20115 1217 920.39| 21 56 §4.2/ 1.1/9.3 0-73 
arirs 817 9 9.82 |+21 57 15-1) 1-8 19-3 0.73 
22 858.81] 21 57 36.7/1.1]/9-3 0-7: 
23 8 47-39 | 21 57 59-9 1-1| 9-3 /074 
24 8 35.56] 2% 58 22.0:1.1 19.4 0.74 
25 8 23.32 | 21 58 45.6) 1-5 | 9-4 0.74 
26 8 10.69 |+21 §9 9.9] 1-x loale 74 
27 757-66) 21 59 34.8) 1.1 9-4,0.74 
28 744.24] 22 O 0.3/1.1 9-4/0 
29 7 30.44] 22 0 26.5) 1.1 | 9-4: 0.74 
30 716.26| 22 0 53.3) 1-1 | 9-40.74 
I 7 1.72 /}+22 120.7) 1.1! 9-4 O74 
2 6 46.81 | 22 1 48.6) 1.1 , 9-4 | 0. 
3 631.55| 22 217.1) 1-1, 9-5; Ons 
4 615.94] 22 2 46.1 1.55 9-5 loss 
5 6 0.00| 22 3 15.6) 1.1] 9-5/0.75 
6 § 43-73 +22 3 45-6) 1.1) 9-5 (075 
7 § 27.13! 22 416.1) 1.1} 9.§/0.75 
8 § 10.23! 22 447-1, 1.159.5 O75. 
9 453-03| 22 § 18.4) 1-1'9-§/0.75 
10 435-53 | 22 § 50.2) 1-1) 9-5/0.75 
II 417.76 |\+22 6 22.4) 1.1 | 9-5, 0-75 
12 359-72) 22 6 54.9) 1.1 ose ! 
13 341.41 | 22 7 27.7) 1.1 | 9.6/0.75 
14 322.86, 22 8 og 1.1 9-6 0.75 
15 3 4.07] 22 8 34.3/1.1/ 9-6 0.75 
161 245.05 +22 9 8. 1.1/9.6 /0.75 
17 |13 1917 225.81] 22 9 42. 1.119.6!0.76 
18/13 1517 2 6.36| 22 10 16.3} 1.1 |9.6'0.76 
19 {13 1117 146.72] 22 10 50.7 1.19.6 0.76 
20/13 6/7 126.89| 22 11 25.3) 1.4/9.6 0.76 
21113 2/7 « 6.881422 12 0.1/1.1/9.6.0.76 
a2|12 5817 046.71| 22 12 35.1/1-1/9.6 0.76 
2312 5417 026.39] 22 13 10.2)/1.1/9.6.0.76 
24|12 49|7 © 5§.92| 22 13 45-4 1-1/9.6.0.76 
25|12 45|659 45.32 22 14 20.7|1.1 19:6:0.76 
26 |12 4116 59 24.60 214 56.1; 1.1) 9-6 0.76 
7112 371659 3-77| 22 15 31-6/1.1}9-6 0.70 
28 |12 32/6 58.42.84| 22 16 7.11 1.1/9.6 076 
29 |12 28] 6 58 21.84| 22 16 42.6 1.1/9.6 0.70 
30|12 241658 0.76] 22 17 18.1' 1.1/9.6 076 
31 |12 19] 6 57 39.61 j+22 17 53.61 1.1 | 9.6'076 
32 [12 15|6 57 18.41 |+22 18 29 Unt 19-6 :0.70 


9 58.42 |+21 55 38.0] 1.0 


Stellar magnitude at opposition, in January, 1916, —o.2. 


[Eph 15] 


URANUS, 1915. DOD 
FOR TRANSIT AT WASHINGTON. 
































| : fe Time| Apparent g fs 
Ap Hor. § . Ap t ‘Hor.| - 
Date. _ | Declination. | Pas. 8 ¥ + fd acetate Declination. | Par 3 S ¥ 
sit. 5 ot | § es 
a 7) 
hm hm =°s | o (68 oo | ” ” 3 





-16 47 34.2|0.4| 1.7 |0.12 
16 47 29.7|0.4| 1.7 {0.12 


May 12/17 53/2113 15.20 
13 27 49/21 13 16.73 


Junea27 |14 50/21 11. 11.62, —16 58 24.5: 0.5] 1.8! 0.12 
28|14 46/21 11 4.99| 165855.6,0.5| 1.8|0.12 












































14) 16 47 26.2] 0.4| 1.7 |0.12 29 |14 42/21 1058.23) 1659 27.2/0.5| 1.8] 0.12 
16 47 23.6,0.4 1.7 |0.12 30/14 38/21 10 51.33! 1659 59.4/0.5| 1.8] 0.12 
16 47 21.8,0.4|1.7 o.r2$July 1 \14 34/21 1044.31! 17 032.1/0.5| 1.8] 0.12 

17 2/14 3021 1037.15'-17 I 5.4/0.5] 1.8| 0.12 
18) 3°14 25/21 1029.87! 17 £ 39.1'0.5| 1.8| 0.12 
19 1 4|14 21121 1022.47] 17 213.3'0.5| 1.8] 0.12 
20 §|¥4 17/21 1014.94, 17 2 48. )o-5 1.8/0.12 
21 6/14 13/2110 7.30 17 323.2,0.5|1.8/0.12 
7114 gia sola 3 58.8.0.5 1.8) 0.12 

8i14 §|ar 951.67: 17 434.8:0.5/ 1.8] 0.12 

24117 9|14 1x22 943-79 17 5 1.2/0.5 1.8}0.12 
25° 16 47 44.9] 0.5 | 1.7 |o.12 10|13 57/21 935-62, 17 5 48.1 0.5/1.8] 0.12 
26 0.5 | 1.7 |0.12 13 53/21 927.43) 17 625.4 0.§|1.8}0.12 
27 |16 —16 47 §9.5| 0.5 | 1.7 0.12 13 4921 919.15 -17 7 3.00.5 1.8] 0.12 
28 1648 8.1/0.5] 1.7 |0.12 13 45/21 910.77; 17 7 41.0 0.5 1.8] 0.12 
16 48 17.5| 0.5 | 1.7 |o.12 13 412% 9 2.30 17 819.3/0.5/1.8]0.12 

16 48 27.7| 0.5 | 1.7 jo.12 13 37|23 853.74 17 858.00.5|1.8/ 0.12 

16 48 38.7/ 0.5 | 1.7 |o.12 13-33/2% 845.10 17 937.0.0.5|1.8/0.12 

June 1/16 13 29/21 8 36.38 —-17 10 16.2) 0.5] 1.8; 0.12 
13 25|23 827.58 171055.7|0.5| 1.8] 0.12 

13 2021 818.71) 17 11 35.5)/0.5| 1.8) 0.12 

20|13 16/2t 8 9.76, 171215.510.5| 1.8] 0.12 

13 12|2r 8 0.75 17 12 5§.7/0.§|1.81 0.12 

6/16.1 13 Siar 7 51.68/17 13 36.1'0.5|1.8/ 0.12 
7i161 21 742.55) 171416.8'0.5| 1.8) 0.12 
8/16 2I 7 33-37| 171457.6 0.5|1.8/ 0.12 
9 |16 12 §6)2r% 724.13 17°15 38.6 0.5/1.8) 0.12 
IOl1§ § 12 §2/2t 714.84, 1716 19.7/0.5/ 1.81 0.12 
Iris § 12 482m 7 §.51/-1717 0.91 0.5/1.8) 0.12 
12|15 5 2x 656.14] 1717 .42.2/0.5|1.8| 0.12 


2x 646.73) 17 1823.60.5| 1.8] 0.12 
30/12 35/21 637.29] 1719 5§.1/0.5|1.8]0.12 
12 31/21 627.82) 1719 46.7;0.5| 1.8)0.12 


12 27/21 618.32|/-17 2028.3)0.5| 1.8) 0.12 
12 23/2r 6 8.79 1721 9.9/0.5] 1.8) 0.12 
I2 19/21 § 59.24 1721 51.5|/0.5|1.8] 0.12 
12 15/21 § 49.68] 1722 33.1/0.511.8]0.12 
I2 11/21 § 40.12) 17 23 14.7/0.5/1.8]0.12 


5 30-54-17 23 56.3)0.5|1.8]0.12 
12 3|21 § 20.96] 17 2437.8)/0.5]1.8]0.12 
II 59/21 5 11.38] 1725 19.2/0.5} 1.8] 0.12 
IX §5/2z § 1.81) 1726 0.5/0.5] 1.80.12 
II 517? 452.25, 172641.8/0.5|1.8/0.12 


16 55 58.010.5| 1.7 |0.12 
16 56 26.1] 0.5] 1.7 |o.12 
16 56 54.8] 0.5 | 1.7 [0.12 
16 57 24.1/0.5| 1.7 0.12 





00 ONA NAW BW 
~ 
& 
~y 
be 
~ 







2614 54i2z 11 18.11/-16 57 54.0.0.5| 1.80.12 
27 |t4 Sojar 11 11.62|—16 58 24.5) 0.5 | 1.80.12 


I1[rr 40,21 442.70|-17 27 22.9/0.5| 1.8] 0.12 
I2|I1 42,21 433.17/-17 28 3.9)0.5|1.8{0.12 





Stellar magnitude at opposition, in August, 1915, 6.0. 
[Eph 1s) 


506 


Time Apparent | : E 3 ‘ane Apparent g 5: 
° . a 
Date | ami, (Dediton Par) 3 | Zag] PM |xA| gst, |Decimmaom Pas) & | 7 
sit. [ eo sit. | 5 FS 
hm hm s | o of « ” wis . h m| hm s e 6 wy sa s 
Aug. 12 (11 42/21 433-17,-1728 3.9/0.5 | 1-8 io.12 JSept.27| 8 35 '20 58 37.75)-17 52 26.6) 0.5 } 1.7 | 0-12 
13111 38/21 423.66: 17 28 44.7/0.5 1.8) 28/8 31 |20 58 33.07] 17 52 44-5/0.5 | 1-7 [O12 
14/11 34(21 4 14.18) 17 29 25.3|0.5 | 1.8 0.12 29| 8 27 |20 58 28.56} 1753 1-7}/O-5} 1-7 [0-12 
I§ 1X 3021 4 4-73 1730 5.7/0.5] 1.8 0.12 30| 8 23 120 58 24.23] 17 53 18.1] 0.5 | 3.7 | 0.13 
16 |tr 26/21 3 55-31, 17 30 45.8) 0.5|1.8jo.12JOct. 1/8 19 20 5820.07] 17 53 33-7/0-5 | 1-7 | O12 
17 11 22/2% 345.93 -17 31 25.6/0.5 | 1-8 jo.12 2|8 15 |20 58 16.10|-17 53 48.6, 0.5 | 1.7 [0-12 
18 11 18/2r 3 36.58 17 32 5.3/0.5 1.8 |o.12 3/8 11 12058 12.30] 1754 2.7/0.5] 1-7] 9 12 
Ig (tz 1412% 327.28 1732 44.8)0.5 | 1.8 10.12 4'8 7\2058 8.69] 175416.0/0.5 11.7 16.12 
20 /II 10/2I 3 18.03, 17 33 23-9| 0.5 | 1.8 jo.12 5,8 3|2058 5.26] 17 5428.5}0.5] 1.7/0 :2 
21j1r 6/21 3 8.84 1734 2.7/0.5 | 1.8 jo.12 617 59 |2058 2.02] 17 54 40.2;0.5 | 13.7 / 0.12 
a2|1r 1/21 259.70'-17 34.41.2/0.5| 1.80.12 7'9 5612057 58.97|-17 54 §1-2/ 0.5 | 1.7 | 0-32 
23 [10 57/21 250.62 17 35 19.4| 0.5 | x.8 |o.12 8! 7 52 (2057 56.12| 1755 1.3/0.5 | 2-7 | 9-12 
2410 §3\2i 241.61) 17 35 57-3| 0.5 | 1-8 jo. 12 oly 48 |20 57 §3-45| 17 55 10.6/0.5 | 1.7} 0.12 
2510 49|2I 232.67] 17 3634.8/0.5| 1.8 jo.12 10| 7 44 2057 50.97] 1755 19.1} 0.5 | 1.7 / 9.22 
26|10 45/21 223.79] 17 37 12-0 0.5 | 1.8 jo.12 1117 40 |20 57 48.69] 17 5§ 26.810.5 | 1.7} 0.12 
27 10 41/21 2 14.99:-17 37 48.710.5 | 1.8 |o.12 12! 7 36 2057 46.60\—-17 55 33-6; 0.5 | 1-7 | 9.52 
28 [10 37/21 2 6.26, 17 3825.1|0.5| 1.8 |o.12 13/7 32 l20 57 44.71 17 55 39.6] 0.5 | 1.7 [0-22 
2g 110 33/22 157.61) 1739 1.1/0.5|1.8 0.12 14/7 28 '20 57 43.01| 17 55 44-8 0.§ | 1.7/0.1: 
30 1029121 149.05] 17 39 36.6)0.5 | 1.8 jo. 12 15) 7 24 |20§7 41.52) 17 55 49-1} 0.5 | 1.7 0-12 
31 |t0 25/21 1 40.58) 17 4011.7! O05 | 1.8 jo.12 1617 20 |20 $7 40.23] 17 55 §2-6/0.4| 5.7} 0.12 
Sept. ri10 2121 132.21 —17 40 46.3! 0.5 | 1.8 jo.12 17|7 16120 §7 39.14}-17 5§ 55-2) 0.4| 1-7 {0.12 
2 I017/2I 123.93) 1741 20.5/0.5| 1.8 |0.12 18/7 12 |20 57 38.25} 17 55 §7-0)/ 0-4} ¥.7 | 0.12 
3110 13/21 115.75! 1741 54.2/0.5| 1-8 jo.12 19 7 8|2057 37.56] 17 5§ §8.0/ 0.4] 1-7 | 90-12 
4|10 gl2t f 7.67) 17.42 27.4/0.5/1.8 0.12 20. 7 § |20 57 37-07| 1755 58.110.4] 1.7 [O12 
§{10 4[2I 059.70| 1743 0.1/0.5 1.8 0.12 am'7 ©7057 3° 791 17 55 57-4|0-4] 1-7/0 32 
6|10 O21 0 51.84/-17 43 32.3'0.5| 1.8 0.12 22'6 56 2057 36.71/-17 55 55-8) 0-4 | 1-7]0.12 
7| 9 56)21 0 44.08. 1744 3.9|0.5|1.8.0.12 23 6 52 |2057 36.83] 17 55 53-4] 0-4) 1-7 [0.22 
8| 9 52\2r 036.45] 17 4435.0/0.5| 1.8 lo.r2 24, 6 48 |20 57 37.16] 17 55 50.1] 0.4 t.zlor: 
9! 9 48/21 028.94 1745 5.6,0.5|1.8 jo.12 25 644 20 57 37-69] 17 55 46.0) 0.41] 1.7/0 12 
10| 9 44/21 O21%.55)° 17 45 35.5|/ 0.5] 1.8 |o.12 20: 6 40/20 §7 38.42] 17 5§ 41.0/0.4/1.7/ 0.12 
1r| 9 402% 014.28/-17 46 4.9'0.5 | 1.8 jo.12 27: 6 37 |20 57 39.36|-17 55 35.2/0.4] 1.7} 0-12 
12] 9 36/21 © 7.15] 17 46 33.7/0.5| 1.8 jo.12 28; 6 33 (2057.40.50 17 55 28.6/0.4/1.7)0.12 
13| 9 32/22 O 0.16] 1747 1.9/0.5| 1.8 [0.12 20| 6 29 |20 57 41.85] 17 5§ 23.1/0.4] 1.71012 
14| 9 28/20 59 53.30| 17 47 29.4/0.5| 1.8 0.12 30; 6 25 [20 57 43.40] 17 55 12.7/0.4] 1.7/0 12 
15| 9 24/20 59 46.58) 17 47 56.3/0.5| 1.8 0.12 31|6 24 12057 45.16] 1755 3.5'0.41 1.7) 0.32 
16| 9 20/20 59 40.00|-17 48 22.6/0.5/ 1.8 |0.12 INov. 1! 6 17 12057 47.12|-17 54 53-4] 0.4] 1.7} 0-52 
171 9 16/20 59 33.57| 17 48 48.2/0.5 | 1.8 |o.12 2|6 13 |20 57 49.29] 17 §442.5] 0.4] 1-7/0-42 
18] 9 12/20 59 27.28] 17 49 13.110.5| 1.7 |o.12 3/6 9]2057 51.66 17 54 30.7] 0.4] 1-7] 0-12 
19| 9 8/205921.15| 17 49 37-4|0.§| 1.7 |0.12 4|6 §|2057 54.23] 17 5418.1/0.4/1.7/0-12 
2019 4/205915.17| 17 50 1.0/0.5| 1.7 |0.12 §'6 112057 57.01| 1754 4.6/0.4/1.7/0.12 
21/9 012059 9.35,-I7 §023.9/0.5/ 1.7 |jo.12 6] 5 58 |20 58 0.00/—17 53 50.3] 0.4] 1-70-72 
22| 8 55\2059 3.68} 17 5046.1/0.5| 1.7 jo.12 715 54|2058 3.3%9] 17 53 35.2}0.4|1.7/0.1- 
23] 8 51/2058 58.17: 17 5x 7.6/0.5] 1.7 |o.12 8] 5 soj2058 6.58] 17 53 19.2/0.4]1.7 [eT 
24| 8 47/2058 52.82| 17 51 28.5|0.5] 1.7 jo.12 9! 5 46|20 58 ro.18} 17 53 2.3/0.4) 1.7/0 3 
25 | 8 43/20 58 47.63, 17 51 48.6/0.5 | 1.7 jo.12 rol 5 42 |20 58 13.98] 17 52 44.6/0.4| 1-7/0 12 
26| 8 39\20 58 42.61 —17 52 8.010.5 | 1.7 |o.12 11] § 38 |20 58 17.98|—-17 52 26.1/ 0.4] 1.7/0 22 
27 | 8 35120 58 37.75'-17 §2 26.6 0.51 1.7 lo.12 12| § 34 |20 58 22.18|-17 52 6.7/0.4] 1-7 10-73 


URANUS, 1915. 
FOR TRANSIT AT WASHINGTON. 




















































































Stellar magnitude at opposition, in August, 1915, 6.0. 


[Eph 15) 









| 











‘eb. 











9 |10 46 
10/10 41 
II |IO 37 
12 {10 33 
I3\102 


14/10 25 
1§|10 a1 


Apparent 
Right 
Ascension. 


,hm_ess 

8 6 40.58 
8 6 34.05 
8 6 27.48 
8 6 20.85 
8 6 14.18 


86 7.47 
86 0.71 
8 5 53-91 
8 § 47.07 
8 5 40.20 
8 § 33.30 
8 5 26.37 
8 5 19.42 
8 5 12.45 
85 5.46 


8 4 58.45 
8 4 51.44 
8 4 44.41 
8 4 37-38 
8 4 30.34 
8 4 23.30 
8 4 16.27 
84 9.24 
84 2.22 
8 3 55.22 
8 3 48.23 
8 3 41.25 
8 3 34.29 
8 3 27.36 
8 3 20.45 
8 3 13.56 
83 6.71 
8 2 59.89 
8 2 53.11 
8 2 46.37 
, 8 2 39.66 
8 2 33.00 
8 2 26.39 
8 2 19.82 
8 2 13.31 
82 6.85 
82 0.45 
8 x 54.10 
8 x 47.82 
8 1 41.60 


8 1 35.45 
8 1 29.37 





NEPTUNE, 1915. 


FOR TRANSIT AT WASHINGTON. 


| 
Ap 


| | 


+19 52 42.3] 0.3 
19 53 2.4|0.3 
19 53 22.6] 0.3 
19 53 42.9) 0.3 


19 54 3.4/0.3 


+19 5424.0 0.3 
19 54 44.8) 0.3 
1955 5-71} 9-3 
19 §5 26.7) 0.3 
19 §5 47.8) 0.3 

+19 56 8.9/0.3 
19 56 30.2] 0.3 
19 56 51.5/ 0.3 
19 57 12.9| 0.3 
19 57 34-3) 0-3 


+19 57 55.8] 0.3 
19 §8 17.3] 0.3 
19 58 38.8] 0.3 
19 59 0.4] 0.3 
19 59 21.9] 0.3 

+19 59 43-5] 0.3 
20 0 §.1/0.3 
20 026.6) 0.3 
20 048.1] 0.3 
20 I 9.5/0.3 

I 30.9) 0.3 

I §2.2] 0.3 

2 13.5/0.3 

2 34.7/0.3 

2 55.81 0.3 


3 16.91 0.3 
3 37.8) 0.3 
3 §8.7/ 0.3 
419.5|/0.3 
440.1) 0.3 
5 0.6/0.3 
§ 21.0] 0.3 
§ 41.2/ 0.3 
6 1.3/0.3 
6 21.2/0.3 
6 41.0, 0.3 
7 0.6) 0.3 
7 20.010.3 
7 39-3) 0-3 
7 58.4] 0.3 
8 17.3] 0.3 
8 35-91 0-3 


+20 
20 
20 
20 
20 


+20 
20 
20 
20 
20 


+20 
20 
20 
20 
20 


+20 
290 
20 
20 
20 


+20 





t Hor, . 
| Peclination. Par. 






























Date. 


.0o| Feb.15 |10 21:8 
16|10 17 8 














557 

Mean ; iy 
Tie Apparent | gopaent |xtor| 4 | 22 
ran-' Ascension. Declination. | Par 5 Pe 
. - a 

9 


— ee fcr ee | ee | 


hmhmi =°s 

1 29.37 
I 23-37 
117.44 
I 11.59 
I 5.82 





I 0.13 
© 54-53 
© 49.02 
© 43-59 
© 38.25 
© 33-01 
0 27.86 
0 22.81 
© 17.86 
© 13.00 


9 51759 50.28 


9 117 5946.06 
8 57| 759 41.95 
8 531 7 59 37-96 
8 49] 7 59 34.09 
8 45] 7 59 30-33 


8 41 7 59 26.69 
8 37] 7 59 23-17 
8 33] 7 5919.77 
8 29] 7 59 16.49 
8 25] 7 59 13-34 
8 21) 7 59 10.31 
817/759 7-4! 
8 13'759 4.64 
8 91759 2.00 
8 5/758 59.49 
8 1175857.12 
7 57| 7 58 54.87 
7 53) 7 5852-75 
7 49] 7 58 50.77 
7 45| 7 58 48.92 


7 41) 7 58 47.21 
7 37|7 5845-63 
7 33] 7 5844.18 
7 29) 7 58 42.87 
7 25,7 §8 41.70 
7 21, 7 58 40.66 
7 18) 7 58 39.76 


Stellar magnitude at opposition, in January, r9r5, 7.7- 


(Eph xs) 





+2010 5§.9]/0.3 
20 10 23.1/0.3 
20 10 40.1) 0.3 
20 10 56.8] 0.3 
20 II 13.3] 0.3 


+20 11 29.6) 0.3 
2011 45.6) 0.3 
2012 1.3/0.3 
20 12 16.7/ 0.3 
2012 31. 


+20 12 46.6] 0.3 
3913 1.2/0.3 
2013 15.4| 0.3 
20 13 29.3] 0.3 
20 13 42.9/ 0.3 

+20 13 56.2] 0.3 
2014 9.2/0.3 
20 14 21.8] 0.3 
20 14 34.1/ 0.3 
20 14 46.1| 0.3 

+20 14 57.8) 0.3 
2015 9.1/0.3 
20 15 20.1/ 0.3 


20 15 30.7/0.3 
2015 41. 


































+20 15 50.91 9.3 
2016 0.4/0.3 
2016 9.6/0.3 
20 16 18.4/0.3 
20 16 26.9) 0.3 


+20 16 35.0] 0.3 
20 16 42.7/ 0.3 
20 16 50.0, 0.3 
20 16 57.0) 0.3 
2017 3.6/0.3 


+2017 9.8/0.3 
2017 15.6) 0.3 
2017 21.1/0.3 
2017 26.2/0.3 
20 17 30.9] 0.3 
+2017 35.2} 0.3 
+2017 39.1 0.3 








= 


20 
. 21 
22 
23 
24 
25 
26 
27 
28 
29 


Apparent 
Right 
Ascension 





7 2|75837-54 
6 58) 7 58 37-33 
6 54) 7 58 37.26 
6 50) 7 5837.33 
6 46) 7 58 37.54 
6 42) 7 58 37-89 
6 38) 7 58 38.38 
6 34] 7 58 39.01 
6 30) 7 58 39.78 
6 26] 7 58 40.68 
6 2217 5841.73 
6 18] 7 58 42.92 
6 15} 7 58 44.25 
6 1117 §8 45.72 
6 7|7 5847-32 
18 20,8 19 17.01 
18 16; 8 19 18.98 
18 12| 8 r9 20.81 
18 9!8 19 22.50 
18 5) 819 24.06 
18 1,81925.47 
17 57,8 19 26.75 
17 53| 8 19 27.88 
17 49| 8 19 28.88 


30|17 45) 8 19 29.73 


3I 
Nov. 
2 


17 418 19 30.45 


1117 37} 8 19 31.02 


17 33) 8 19 31.46 


3|17 29] 8 19 31.76 
4|17 25) 819 31.91 


5 


17 21|8 19 31.92 


6 [17 17) 8 19 31.79 
7/37 13/8 19 31.52 | 
8. 17 9/819 31.11 | 


9|17 6) 8 19 30.56 | 
10117 2|8 19 29.87 +19 16 13.5] 0.3 


11/16 58] 8 19 29.04 
12 16 54 8 19 28.07 


13 16 50} 8 19 26.96) 


14 \16 46) 8 19 25.72 


15 '16 42| 8 19 24.34 | +19 16 31.9 
16 16 38/8 19 22.83 | +19 16 36.9) 


ovr - 


NEPTUNE, 1915. 
FOR TRANSIT AT WASHINGTON. 


Apparent tor. 


Declination. ‘Par. 


e o ied iad 


2017 39.1/0.3 
2017 42.6| 0.3 
2017 45.8] 0.3 
2017 48.5! 0.3 
+20 17 50.9] 0.3 
20°17 §2.9| 0.3 
2017 §4.5|0.3 
2017 55.7] 0-3 
2017 56.5) 0.3 
+20 17 56.9) 0.3 
2017 56.9] 0.3 
2017 56.5] 0.3 
2017 55-7| 9-3 
2017 54.5] 0.3 
+20 17 §2.9| 0.3 
20 17 50.9] 0.3 
20 17 48.5] 0.3 
20 17 45.7| 0.3 
2017 42.6) 0.3 
+19 16 56.0) 0.3 
19 16 49.5] 0.3 
19 16 43.4) 0. ; 
19 16 37. alos 
19 16 32.7, 0 
+19 16 Boles 
19 16 23.8 
Ig 16 20.0] 0.3 
19 16 16.7: 0.3 
19 16 13.9, 0.3 
+19 1611. §, 0-3 
1916 9g. 6 0.3 
1916 8.2/0.3 
1916 7.2/0.3 
1916 6.7) 0.3 


0.3 
0.3 





6.7] 0.3 
7.1/0.3 


+19 16 
19 16 
19 16 
1916 9.4/0.3 
19 16 11.2] 0.3 


19 16 16.3) 0.3 
19 16 19.5] 0.3 
19 16 23.2/ 0.3 
19 16 27.3'0.3 
0.3 
0.3 








8.0) 0.3 | 











bs 
nd 


ym 


i 


ee | eS ED | 
—— 


1.3 |0.09 
1.3 |0.09 
1.3 |0.09 
1.3 |0.09 
1.3 |0.09 
1.3 |0.09 
1.3 |0.09 
1.3 [0.09 
1.3 |0.09 
1.3 |0.09 
1.3 |0.09 
1.3 |0.09 
1.3 {0.09 
1.3 {0.09 
1.3 {0.09 
1.3 |0.09 
1.3 |0.09 
1.3 |0.09 
1.3 |0.09 
1.3 |0.09 
1.3 |0.09 


1.3 10.09 ff. 


1.3 |0.09 
1.3 |0.09 
1.3 |0.09 
1.3 |0.09 
1.3 [0.09 
1.3 |0.09 
1.3 |0.09 
1.3 |0.09 
1.3 |0.09 
1.3 '0.09 
1.3 |0.09 
1.3 |0.09 





1.3 |0.09 
1.3 |0.09 
1.3 |0.09 
1.3 |0.09 
1.3 |0.09 
1.3 |0.09 


t 





1.3 |0.09 
1.3 |0.09 
1.3 {0.09 
1.3 |0.09 
1.3 [0.09 


1.3 (0.09 


¥.3 |0.09 





Mean 

Time; Apparent 
Right 

| Ascension. 


Date. 
Tran- 
sit. 





hmhm i =“s5 


Nov. 16 |16 38) 8 19 22.83 | +19 16 36.9) 0.3 


17 |16 34/8 19 21.18 
18 |16 30) 8 19 19.40 
19 |16 26 819 17.48 
20/16 22} 819 15.42 
21x |r6 18 8 r9 13.23 
22116 14) 8 19 10.91 
23|16 101819 8.46 
24/16 G& 819 5.88 
25/16 2:819 3.18 






26\15 58) 819 0.35 
2715 54) 8 18 57.39 
28|15 soi 8 18 54.30 
15 46) 8 18 51.09 
15 42/8 18 47.75 
15 38) 8 18 44.29 
1§ 341 8 18 40.71 
15 30 8 18 37.00 
1§ 26 8 18 33.18 
§|15 22) 8 18 29.24 


6jr5 18) 8 18 25.19 
7|15 14|818 21.03 
Sirs 198 18 16.75 
girs 6) 8 1812.36 
1o|rs 2/818 7.86 


11 |14 §8}818 3.26 
1214 54 817 58.55 
13 |14 50,817 53.74 
14/14 46] 817 48.83 
15 (14 42] 817 43.82 
16 |14 38 8 17 38.71 
17 |14 34) 8 17 33-5! 
18 |14 30) 817 28.22 
19 |14 26) 817 22.84 
20|14 22] 817 17.37 
2114 18 817 11.81 
32,14 14|817 6.17 
23/14 10,817 0.45 
24\14 6) 816 54.65 
25:14 2/816 48.77 
26 |r3 58] 8 16 42.82 
27 13 54| 8 16 36.80 
28 |13 50) 8 16 30.71 
29 |13 46) 8 16 24.54 








nn err 





. £¢ 
it Sw» 
Apperent | toe 5 zs 
Declination. ; Par.| 3 Zs 
Fils 
ha 

e td oe ad 







19 16 42.4) 0.3 
19 16 48.3) 0.3 
19 16 54.7] 0.3 
1917 1.6/0.3 
+1917 8.9/0.3 
19 17 16.6/0.3 | . 
19 17 24.8) 0.3 | 1-3 | 0.09 
19 17 33-4| 0.3 | 1-3] 0.09 
19 17 42-4) 0.3 | 1-3 /0.09 
+19 17 §1.9/ 0.3» 1.3/0 
1918 1.8) 0.3 | 3.3} 0.00 
19 18 12.1) 0.3 13 0.09 
19 18 22.8] 0.3 | 1.3|0.09 
19 18 33.9) 0.3 | 1-3 | 0.09 
+19 18 45-4 0.3} 1.3/0.0 
19 18 §7.3) 0.3 1.3/|¢-99 
1919 9-6:0.3 1.3/0 09 
IQ 19 22.3] 0.3 | 1.3 ]0.09 
19 19 35-4 °-3 | 1.3 | 0.09 
+19 19 48.9! 0.3 ' 1.3 | 0.097 
19 20 2.8, 0.3 1.3 C.0+) 
19 20 17.0) 0.3 | 1.3 ]0.09 
19 20 31.6) 0.3 | 1.3}. 0.00 
19 20 46.5} 0.3 | 1.3] 0.09 
+1921 1.8/0.3 , 1.3 | 0.09 
19 21 17.5] 0.3 | 1.3].0.00 
19 21 33.51 0.3 | 1.3] 0.99 
19 21 49.8; 0.3 ¥.3 | 0.09 
19 22 6.4) 0.3] 1.3 ]0.09 
+19 22 23.3, 0.3 | 1.3 ]0.09 
19 22 40.6) 0.3 | 1.3 {0.09 
19 22 58.2] 0.3 | 1.3 | 0 09 
19 23 16.1] 0.3 | 1.3]. 0.09 
19 23 34.2] 0.3 ; 1.3 | 0-09 
+IQ 23 §2.6) 0.3 | 1.3} 0.00 
19 24 11.3! 0.3 | 1.3 | 0.09 
19 24 30.3) 0.3 | 1.3 {0.00 
19 24 49. 5/ 0.3 | 1-30-09 
1925 8.9/0.3 | 1.3'0.09 
+19 25 28.6] 0.3 | 1.3 '0.09 
19 25 48.5] 0.3 | 1.3 '0.09 
1926 8.6/0.3 | 1.3|0 09 
19 26 29. 0.3 | 1.3 10.09 











30:13 42/8 16 18.30, 19 26 49.6 0.3 | 1.3 10.09 


31 13 38] 8 16 12.01 


Stellar magnitude at opposition, in January, 1916, 7-7. 
if Eph I 5] 


' +19 27 10.4! 0.3 11.3 |0.00 
32 13 34/816 5.67 (+1927 31.31 0.3. 1.3 }QO9 





PART III. 





PHENOMENA. 


| 


[Eph 1s] 559 


Aug. I 





VENUS, 1915. 
FOR TRANSIT AT WASHINGTON. 





4(22 43/5 3312.10! 22 4848.1) 5.5 


5 |22 44] § 38 28.63 


22 §4 22.1] 5-5 


6 22 46] 5 43 45.68 | +22 59 16.7/ 5.5 


7 (22 47/549 3-20 
8 |22 48) 5 5421.14 
9 |22 50) 5 59 39-45 
10/22 5116 458.09 


23 331-51 5-4 
23 7 6.4) 5.4 
2310 1.3/5.4 
2312 15.8] 5.4 





Ir |22 §2/ 6 10 16.98 | +23 13 49.7/ 5-4 


12 |22 54/615 36.08 
13 |22 §5|62055.33 
14/22 §7| 6 26.14.68 
15 |22 58) 6 31 34.06 





23 14 43-0] 5-4 
23 14 55-6] 5-4 
23 1427.41 5-4 
23 13 18.3) 5.4 


16 |22 59| 6 36 53.41 | +23 11 28.2] 5.4 


1] 6 42 12.69 
2| 6 47 31.84 
3| 6 52 50.81 
5|658 9.53 


17 |23 
18 |23 
19 23 
20 |23 
21 |23 
22/23 717 846.07 
23/23 9/714 3.78 
24 |23 10] 7 19 21.06 
25 123 11) 7 24 37.86 


23 857.21 5.3 
23 5 45-5/ 5-3 
23 153.0) 5.3 
22 §7 19-7| 5-3 


617 327-97|+2252 5.915-3 


22 46 11.7] 5-3 
22 39 37-3) 5-3 





22 2428.4] 5.3 


26 |23 131 7 29 54.14 | +22 15 54.6) 5.3 


27:23 141735 9.86 
28 |23 15] 7 4024.97 
29 |23 17) 7 45 39-43 
30 P3 18] 7 50 53.20 
31 

23 20/8 118.53 
2 |23 22}8 630.02 
3 |23 23|8 11 40.68 
4/23 24) 8 16 50.48 


22 641.5 5.3 
21 §6 49.4) 5-3 
21 46 18.7) 5.2 
2135 9.7/ 5-2 


2319}756 6.25) +21 23 22.7| §.2| 5-2 


21 1058.2) 5.2 
20 57 56.7] 5.2 


20 4418.5) 5.2 
2030 4.1/5.2 


5123 25| 8 21 59.39 | +2015 14.0) 5.2 


6 |23 27/827 7.39 
7123 28) 8 32 14.46 
8/23 29] 8 37 20.56 
9 |23 30 8 42 25.68 


19 59 48.8! 5.2 
19 43 48.9] 5.2 
19 2715.0] 5.2 
1910 7.6) 5.2 


10 |23 31| 8 47 29.80 | +18 §2 27.3] 5.2 


II |23 32] 8 §2 32.90 
12 |23 33] 8 57 34-97 
13 |23 34}9 236.00 
14/23 369 7 35-98 


18 34.14.7| §.2 
18 15 30.4] 5.2 
17 §6 15.1] §-2 
17 3629.4] 5.1 


15 123 37) 9 12 34.91 | +17 16 13.9] 5.1 
16123 38'9 17 32.79! +1655 29.3! 5.1 


















(Eph 1s) 



















q bs Time Apperent | § 
3°, Date. | of | Right Ho. < 
am sit. 
"Is h hm s 
5-4 |0.39 | Aug.16 |23 38) 9 17 32.79] +16 55 29.3] 5-1 | 5-0 
5-4 |0.39 17 (23 39| 922 29.61| 16 3416.2/5.1 5-9 
5-3 |0.39 18 |23 40} 927 25.37] 1612 35.3] 5-1 | 5 
5-3 |0.39 19 |23 41] 9 32 20.08) 15 5027.4) 5.1 
5-3 [0.39 20 |23 43) 937 13-76] 1527 53-0] 5-1 5 0 
5-3 0.39 2123 42) 942 6.41/+15 452.9)5-1 | 5.0 
5-3 0.38 22 123 43) 9 4658.03] 1441 27.6)5.1; 5.0 
5-3 0.38 23 123 44| 9 51.48.65] 14.17 37-9) 5-1 | 5-0 
5-3 |0.38 24123 45| 9 5638.29] 13 53 24-5] 5-1 | 5-0 
§-3 (0.38 25 |23 46/10 126.96) 13 28 48.1) 5.1 | 5.0 
5.2 2623 47|10 614.68/+13 3.40.4] 5-1] 5.0 
5-2 27/23 48/1011 1.47| 12 3829.1) 5.1} 5.0 
5.2 28/23 49/1015 47.34] 1212 47.9] 5-1] 5.0 
5.2 29 |23 49/10 20 32.33) 11x 4646.4] 5.1] 5.0 
5.2 30123 §0j1025 16.46] 11 2025.3] 5.1 | 5-0 
5-2 31 [23 §1/19 29 §9-75| +10 53 45-5] $-%] §-0 
502 Sept. 1123 §2)10 34 42.24! 1026 47.7| 5.11 5.0 
5.2 2123 §2|10 39 23.95] 959 32-6] 5.1] 5.0 
5.2 323 §3|1944 4.90, 932 0.9/5.1] 5.0 
5.2 4123 §4|1048 45.13} 9 413-3]5-5[ 5.0 
5.2 5123 55/10 53 24.67|+ 8 36 10.6) 5.21 5.0 
5-2 6/23 55/1058 3.54 8 753-5|5-2] 5-0 
5.1 7|\23 561m 241.79] 73922.7| 5-1] 5-0 
. 8/23 57|\11 719.44| 7 1039.1] 5-1] 5-0 
5.1 9 |23 57/11 11 56.521 641 43.4| 5.1 | 5-0 
5.1 10 |23 58/1x 16 33.06/+ 6 12 36.3] 5-1 | 5-0 
5.1 11/23 §Q|II2I 9.10) § 4318.5) 5.1] 5.0 
5.1 12 |23 59|11 25 44.68] 513 50.915.1| 5.0/0.3 
5.1 14| © O11 3019.84] 44414.11 5.1 | 5-0/0.35 
5.1 1§| 0 11123 3454-61| 414 28.g 5.1 | 5.00.33 
16] © I/II 39 29.02|+ 3 4435.9] 5.1/ §-0/035 
5.1 17/0 21144 3.33] 31%436.0 5.1/ 5.0'0.33 
5-1 18| 0 2/11 4836.97; 24429.8) 5.1| 5.0 0.33 
5-1 19} © 3/1153 10.58) 21418.2) 5.1] 5.0 0.33 
5.1 20] © 4/115744.00, 144 1.8/5.1] 5.00.33 
5-0 jo. 36 aI] O 4\12 217.27/+ 113 41.3] 5.1; §.0'0.33 
§.0 |0.36 a2|0 5112 650.441 04317.5 5-1 | 5-00.33 
5-0 10.36 23/0 5/1211 23.56/+ O12 51.0) 5.1 | §.0/0.33 
5-0 |0. 36 24/0 6/1215 56.67|— O17 37.41 5-1 | §-0|0.33 
5-0 |0.36 25/0 7/122029.81) 048 7.05.1 | §-0/0-33 
5-0 0.35 26/0 7/1225 3.03/— 11837.0 5.1 leo 0.33 
§-0 |0.35 27| 0 81229 36.36) 149 6.8/5.1} 5.0/033 
5-0 [0.35 28| 0 9/1234 9.85} 21935.6) 5.1] 5-0/0-33 
5-0 0.35 29| © 9/x2 3843.55} 250 2.65.1] §.0/0.33 
§.0 10.35 30] O 10,52 4317.50) 3 2027.2) 5.2 | §.0/033 
5.00.35} Oct. 1] 0 roj12 47 §1.741— 3 §0 48.5] 5.1 | 5-0} 0-33 
5-0 '0.35 2! or1'n2 52 26.32'— 421 5.85.1! §.0'0-33 





VENUS, 1915. 
FOR TRANSIT AT WASHINGTON. 





ict. 





Mean 

tme} Apperent 

of | Right | “Apparent (Hor. 
Tran- Ascension 

sit. 





h m/|hm ies 


1!oro [22 47 51.74!— 3 5048.5] 5.1 
2)O 11 |12 52 26.32 


3/012 11257 1.28) 451 18.4) 5.1 





4\0 12/13 136.66) 521 25.5] 5.2 
§|013 113 612.50) 551 26.4) 5.2 
6/0 14 )13 30 48.84|-— 6 21 20.2] 5.2 
7/0 14!131525.72| 651 6.2] 5.2 
8)0 15:13 20 3.18] 7 2043.6) 5.2 
aK) 16 |13 24 41.26) 7 5011.6) 5.2 
1010 16 |13 2920.00] 819 29.5] 5.2 


II} © 17 (13 33 59-43|— 8 48 36.4) 5.2 


1210 18 (13 38 39.57 
13 | 0 18'13 43 20.47 


9 17 31-5) 5-2 
9 46 14.1] 5.2 


14/0 19/1348 2.17] 1014 43.3) 5.2 


T5 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
Nov. 1 


© ON An AW WD 


ot 
° 


I 
I 
I 
14 


15 


> be 


Ge 


© 20 13 5244.70] 1042 58.4) 5.2 


13 57 28.10|—11 10 58.6) 5.2 
II 38 43.2! 5.2 
12 611.3] 5.2 
12 33 22.1] 5.2 
13 O14.9] 5.2 
© 25 [14 21 19.16/-13 26 48.8) 5.2 
0 26/1426 8.40) 1353 3-2) 5.2 
© 27 [x4 3058.73) 1418 57.2] 5.2 
0 28 14 35 50.17] 144429.9| 5.3 
© 29 (14 40 42.75) 15 9 40.5) 5-3 
© 30/14 45 36.47\-15 34 28.4] 5.3 
© 31 15 58 52.7] 5.3 
O 32 16 22 52.6) 5.3 
© 33 16 46 27.3] 5.3 
© 34 17 9 36.1) 5.3 
© 35 (15 1023.10/—-17 32 18.1] 5.3 
© 36/15 15 24.13! 17 54 32-5) 5.3 
© 37 (15 2026.41; 18 1618.5] 5.3 
© 38/15 25 29.94) 18 37 35.2) 5.3 
© 39 [15 30 34.74, 18 5822.0) 5.3 
© 40 (15 35 40.81: —19 18 38.1) 5.3 
© 41 [15 40 48.13) 19 38 22.6) 5.3 
© 43 |15 45 56.70) 19 §7 34.8) 5.4 
© 44|15 5x 6.50; 2016 13.9] 5.4 
© 45 (15 5617.51| 2034 19.2| 5.4 
0 46|16 1 29.73/-20 51 50.1) 5.4 
047116 643.14) 21 845.71 5.4 
© 49 [1611 57.70} 2325 5.4/5.4 
© 50 |16 17 13.39] 21 4048.4) 5.4 
© §1 |16 22 30.19] 21 55 54.2] 5.4 
© 53 |16 27 48.08|—22 10 22.0] 5.4 


0 21 
© 22 
0 22 
© 23 
© 24 


1610 §4!16 33 7.02!-22 24 11.3/:5.4 








(Eph 1s) 











12,1 33 
13/135 
14/1 36 
15|1 38 
16 I 39 
17/141 
18 | 1 42 
19,144 
ror as 
21 |r a6 
1 48 
I 49 
I SI 
I 52 





Apperent 
Right 
Ascension. 


hms 


pabparent ' Hor 


Ear 
eee 


e e or iad 


16 33 7.02/-22 24 11.3! 5.4 


16 38 26.97 
16 43 47.88 
1649 9-73 
16 54 32.49 


22 3721.4: 5.5 
22 49 51.81 5.5 
23 141.9 5.5 
23 12 51-3: 5-5 


16 $9 56.10)-23 23 19.4; §.5 


17 § 20.51 
17 10 45.68: 
17 1611.55 


} 


17 21 38.08 


1727 5-21-24 § 3.8 


17 32 32.89 


| 


17 38 1.04! 


17 43 29.61 
17 48 58.55 


2333 5. 6, 5-5 
23 42 9.6) 5 5 
23 50 30. 9) 5- 5 
2358 9.1 5.5 
5-5 
2411 14.7/ 5.6 
2416 41.4 





5-3 
5-3 
5-3 
5-3 
5-3 
5-3 
5-3 
5-3 
5-4 
5-4 
5-4 


| 9°4 
5-6) 5-4 


2421 23.7, 5-6 | 5-4 


242521.4 5.6 


5-4 


17 54. 27.78\—24 28 34. 2! 5.6 5-4 


17 59 57-24 
18 5 26.87 
18 10 56.59 
18 16 26.34 


2431 1. 9) 5-6 
24 3244.5 5.6 
24 33 41.7! 5.7 
24 33 53-5! 5-7 


18 21 56.03;|—24 33 19.8. 5-7 
18 27 25.61 


18 32 55.00; 


18 38 24.12 
18 43 52.91 
18 49 21.30 
18 54 49.22 
1g 016.60 
TQ 5 43-37 
IQIIl 9-47 


| 





2432 9-7|5-7 
24 29 50.3) 5-7 
2427 6.5/5.7 
24 23 31.6) 5.7 


—24 19 11.7] 5-7 


2414 7.1/5.8 
24 817.8'5.8 
24 144.1/5.8 
23 5426.4'5.8 


19 16 34.86 —23 46 25.0! 5.8 


Ig 21 59-48. 23 37 40.4| 
19 27 23.25. 23 2812.8 
Ig 32 46.13) 2318 2.6 
19 38 8.07; 23 710.2 


5.8 
5.8 
5:9 
5:9 





19 43 29.02|—22 55 36.2] 5-9 


19 48 48.95 
19 54 7-80 
19 59 25-53 
20 442.11 


3°| I 58 |20 30 46.68 


a I 59 
gala 1! 


| 


22 43 21.11 5.9 
22 30 25.3) 5-9 
22 16 49.4) 5.9 
22 2 33.9|6.0 


I §3|20 9 57-51.-21 47 39-5) 6.0 
I §4 |2015 II. 69, 
1 56 20 20 24.63 
I $7 |2025 36. 30 


2132 6.7/6.0 
2115 56.1] 6.0 
2059 8.4/6.0 


5:5 
5°5 
5-5 
5:5 
5°5 
5-5 
5-5 
5:5 
5°5 
5.6 
5.6 
5-6 
5.6 
5.6 
5.6 
5-7 
5:7 
5:7 
5:7 
5:7 
5-7 
5.8 
5.8 
5.8 
5.8 
5.8 
5-9 
5:9 





0.42 
0.42 
0.42 
0.42 
0.42 


20 41 44.3|6.1 5.9 10.42 


20 35 $5-74 2023 44.4) 6.1 | 5.91 0.42 
I'2041 3.47 -20 5 9.3!6.1!5.9!0.42 





550 MARS, 1915. 
FOR TRANSIT AT WASHINGTON. 











Meee] Apparent nor) i a 

e pparen Apparent = 
Apparent | Hor. Apperent ‘Hor. 

Date. |, of Right Declination. ar.| - Right | Deciinstion Par.| 3 3% 

Tran- Ascension. Ascension. | i i ne 

. os 27 

7” ° ce h m s ; e rd oe oe oF ry 









hmhm i “5 
Oct. 1|19 16,7 5658.47 | +25 41 13.5] 5-7 931 5-97, +16 48 0.6 7-4) 4.3 Oj 
































2119 15|75922-58| 2135 41-5] 5-7 9 32.41.94, 1642 4.2) 7-5 4-3 | 0.30 
3|19 13/8 145.88] 2130 4.4) 5.7 9 34.16.52] 16 3612.7) 7-5] 4-3 | 0-32 
4|19 12'8 4 8.38| 21 2422.3/5.8 9 35 49-67] 163026.4' 7.64 4-3 | 0.30 
§119 10/8 630.07] 21 1835.41 5.8 9 37 21.39] 162445.5| 7-5) 4-4, 0.3! 
6|19 9,8 850.91 | +21 12 44.0) 5.8 9 38 51.64/ +16 19 10.2, 7- 4-4/0.31 
7\t9 7;811 10.90) 21 648.2/ 5.9 9 4020.41) 1613 40.8 7.7) 4-4 0.31 
8\19 5|813 30.04! 21 048.2) 5.9 9 . 16 817.7, 7-81 4-5 (03! 
g|19 4.815 48.32] 2054 44.1) 5.9 9 43 13-37} 16 3 1.2) 7-845 O31 
10|19 2| 8 18 5-71 | 2048 36.2] 6.0 9 4437-52] 1557 51.6 7-9, 4-5 03? 
Ir|19 0/8 20 22.23 | +20 42 24.8] 6.0 946 0.06/+15 52 49.2] 8.0 4.6 0.32 
12 |18 59| 8 22 37.86! 2036 10.0 6.0 9 47 20.97| 15 47 §4.2| 8.0; 4.6 |oj2 
13/18 §7| 824 52.58] 2029 51.8) 6.0 9 48 40.23] 1543 6.9) 8.1) 4.7 (0.32 
14/18 55|827 6.40] 2023 30.6] 6.1 9 49 57-80] 15 3827.6) 8.1 4.7 (0.33 
15 |18 54) 829 19.32| 2017 6.7/6.1 9 . 15 33 56.7] 8-2) 4-7 | 0.33 
16|18 52| 8 31 31.32 | +20 10 40.0 6.1 | 3. 9 52 27-71 +15 29 34.64 8.3) 4-8 | 0.33 
17|18 so] 8 33 42.39] 20 410.7/6.2| 3.5 jo. 2117 9] 9 5339-97] 1525 21.5| 8.31 4-8)033 
18/18 48) 8 35 §2.53| 1957 39.2| 6.2} 3.5 jo. 3|17, 6] 9 5450.40] 1521 17.9} 8.4) 4-9 [0-33 
19 |18 47/838 1.73] 1951 5.5) 6.2} 3.6 |o. 4117, 31 955 58.95] 1517 24.01 8.5) 4.9 /0-34 
20/18 45)840 9.98} 19 4429.9] 6.3 | 3-6 lo. 5117 11 957 §-59) 1513 40.1] 8.6) 4.9 | 0.34 


a1 |18 43] 8 42 17.27 | +19 37 52.6) 6.3 | 3.6 |o. 6/16 58] 9 58 10.28)/+15 10 6.5 
22 |18 41] 8 44 23.59] 1931 13-8] 6.4 | 3.6 jo. 7116 55] 9 5913-00] 15 643.5 





















23/18 39] 8 4628.94] 19 24 33-7| 6.4 | 3-6/0. 8/16 52jr0 I§ 331.3] 8.8 § oa 
24|18 37| 8 48 33.31 | 1917 52.4! 6.5 | 3-7/0. 9/16 49/10 I§ 030.4] 8.9! 5.1 /0-35 
25 |18 35] 8 §036.67| 1911 10.2) 6.5 | 3.7 |O. 10|16 46|10 14 57 40. 8.9 §-150.35 
26 |18 34] 8 52 39.02 |+19 427.3] 6.6 | 3.7 |0. 11/16 43/10 3 3.35/+1455 2. 9.0 5.2 [0.35 
27 |18 32/8 54. 40.34| 1857 44.0) 6.6| 3. 10 14 52 36.6] 9.0) §-2 | 35 
28 118 30| 8 56 40.62] 1851 0.6) 6.6 | 3.8/0. 13 |16 37/10 14 5022.7] 9.1) 5.3} O38 
29 18 28] 8 §8 39.85 | 18 4417.2] 6.7 | 3.8/0. 14 (16 34/10 14 48 21.3] 9.2] §.3]036 
30/18 2619 038.01] 1837 34.0/ 6.7 | 3.8/0. 1§ {16 30);r0 14 46 32.5] 9-3} 5-3 [0-30 
31 [18 24/9 2 35.06 |+18 3051.3] 6.7 | 3.8/0. 16/16 27/10 7 2.62/+14 44 56.7] 9-4! 5-41 0-37 
Nov. 1/18 22/9 431.02] 1824 9.4) 6.8 | 3.9/0. 17!16 24/10 14 43 34-1| 9-4] §-4 10-37 
2|18 20/9 625.86] 1817 28.5| 6.8 | 3.9 |o. 18 16 21/10 14 42 25.2 9.5. 5-5 | O37 
3 (18 1819 819.55] 18 1048.9) 6.8 1g |16 17|10 14.41 30.2 9-6, 5-5 | 0-38 
4|18 16/9 1012.08] 18 410.7/6.9 20 |16 14/10 14 4049.1] 9-7, §.6 a 38 
5(18 14/912 3.44/+17 57 34-3] 6-9 aI 116 II/TOIO 3.40/+14 4022.4] 9.8, 5.6 (0.39 
6/18 12/913 53-61] 1751 0.0/7.0 22 6 7110 10 32.08) 14 4010.3] 9.8 5.6/0.39 
7|18 101915 42.56] 17 4428.0) 7.0 23/16 4i101058.15| 144013.1 9.9, 5.7 199 
8118 7/917 30.29] 1737 58.51 7-1 24'16 oj1011 21.58) 14 40 31.0110. §.8}039 














9:18 5191916.77| 1731 31.8) 7.1 25 15 $7|/TOXI 42.31! I4 4X 4.2/10.1, 5.8 }a.40 
10'r8 31921 1.98/+1725 8.0/7.1 26/15 53/1012 0.31\+14 41 §2.9/10.2 §.9 0-40 
11\18 1192245.92| 171847.4'7.2| 4.1 |0.29 2715 49\301215.55| 1442 57-4 10.2, 5.9 0-6 
12/17 §8|9 24 28.57] 17 12 30.2/ 7.2/4.1 0.29 28/15 4510 12 27.95] 144417.9|10.3 6.003% 
13 (17 561926 9.91) 17 616.7) 7.3 | 4.2 [0.29 2Q\I§ 42|10 12 37.47] 1445 54.0/10.4 6.004! 














14|17 54/927 49.93| 17 © 7.1) 7.3] 4-2 0.29 30/15 3810 12 44.08, 14.47 47-7 10.§ 6/048 
1§ 117 52| 9 29 28.63 |+1654 1.6) 7.4] 4.2 [0.29 31 |E5 34|1012 47.73 +14 49 $7.2|10.6 6.1 0-42 
16117 49'931 5.97 1+1648 0.617.4! 4.3 '0.30 32 '15 30110 12 48.38! +14 52 23.4110.6 6.1 ‘0-42 


Stellar magnitude at opposition, in February, 1916, —1.0. 
(Eph rs] 








Aug. 





JUPITER, 1915. 
_____ FOR TRANSIT AT WASHINGTON. 


Time| A 
A t | Hor. oa, PES? Agra | some ltr! § ime pparent Ap 
. tion. | Par. [ rt Declination. 
sit 








hm hm iss 


o é or 








uly £127 17123 54 51.99] —1 §7 13-4 | 1.9 |20.1/1.43 |Aug.16 |14 14123 52 3.30] —2 29 53-9 
2 |17 1412355 4.07| 1 5614.3} 1.9 17/14 9/23 5143-85] 2 3215.4 
3 |¥7 10/23 5515-48) 155 19.7 | 1.9 18|14 5/23 5123-84) 2 34 40.3 
4137 6/2355 26.21} 1 5429.6/1.9 IQ|I4 1/23 53 3.29] 237 8.4 
S|27 2/23 55 36.25) 153 44.0/ 1.9 20 |13 57/23 5042.20] 2 39 39.7 
6 16 59/23 55 45-60] -153 2.9 | 1.9 21 |13 52/23 50 20.58] —2 42 14.0 
7 (#6 55/23 55 54.26 I 52 26.3 | 1.9 22 |13 48/23 49 58.45] 2 44 51.3 
8 (16 51/23 56 2.23; 151 54.2) 1.9 23 |13 44/23 49 35.82) 247 31.4 
9 |16 47/23 56 9.50) 151 26.7 | 1.9 24/13 39|23 4912.71| 2 5014.3 
10 |16 43/23 5616.07/ 151 3.9/1.9 25 [13 35/23 48 49.14] 252 59.8 
II [16 39/23 56 21.93; -1 5045-7 | 1.9 26 113 31/23 48 25.11] -2 55 47.8 
va {x6 sles ebay on I §0 32.2 12.0 27 |13 26123 48 0.64; 2 58 38.3 
13 |16 32/23 56 31. §0| 1 5023.3 | 2.0 28 |13 22/23 47 35-75| 3 131-2 
14 ,16 28/23 56 35.22) I 5019.0/ 2.0 29 |13 18/23 47 10.45] 3 426.4 
15 |16 24123 56 38.23] 1 5019.3 | 2.0 30|13 13/23 4644.76] 3 723.6 
16 |16 20/23 56 40.53] —I 50 24.3 | 2.0 3113 9/23 46 18.71] —3 1022.8 
17 |16 16|23 56.42.11) 1 5034.0| 2.0 ~1/13 §|23 45 52.30) 313 23.8 
18 |16 12/23 56 42.97] 1 5048.3 | 2.0 2/13 0/23 45 25.55] 3 1626.6 
19/16 8123 56.43.12] 151 7.1/2.0 3|12 56,23 44 58.49] 3 1931.0 
20/16 4|23 5642.55! 151 30.5 | 2.0 4|12 5al23 44 31. 12| 322 36.9 
21/16 1/23 56 41.27| -1 51 58.6 | 2.0 5112 4712344 3-46] -3 25 44.1 
22 1§ 57|23 5639.27, 1 5231.2 | 2.0 6 |12 43/23 43 35-54} 3 28 52.6 
23/15 53/23 56 36.56) 153 8.42.0 7 |12 38\23 43 7-39] 332 2.1 
24/15 49)23 56 33-13] 153 50.2 | 2.0 8 |12 34/23 42 39-03] 335 12.4 
25 |15 45|23 5628.98] 1 54 36.5 | 2.0 Q |12 29/23 42 10.47) 3 3823.5 
26 ‘15 41|23 §6 24.13] -1 §5 27-4 | 2.0 10 |¥2 25/23 41 41.74] —3 41 35.2 
27 (15 37|23 56 18.57 eS XI /¥2 21/23 41 12.87| 3 4447-3 
28 (15 33/23 $612.30] 157 22.7 | 2.0 12 |12 16/23 4043.87; 347 59-7 
29 (15 28123 56 5.32) 15827.1 12.1 13 |x2 12'23 4014.77| 3 5112.2 
30j1§ 24/23 55 57-63] 159 36.0/ 2.1 14|I2 7/23 3945-59} 3 5424.6 
31 |IS 20123 55 49.25) -2 949.3 | 2.1 I5|12 3/23 39 16.35) -3 57 36.9 
1 i1§ 16|23 §5 40.16; 2 2 7.0/2.1 16 [rr 59/23 38 47.07) 4 048.9 
2|I§ 12/23 §5 30.36) 2 329.2)2.1 17 II §4|23 3817.78 4 4 0.5 
3|15 823 5519.87] 2 455.7} 2.1 18 |11 s0|23 37 48-49 4 711.5 
4115 412355 8.70! 2 626.6) 2.1 1g [1X 45123 37.19.23, 41021.8 
5|t5 0123 5456.84) -2 8 1.8/2.1 20 |11 41123 36 §0.02/ —4 13 31.1 
6 |14 56\23 54.44.30] 2 941.2 /2.1 21 Ir 37/23 3620.88) 416 309.4 
7114 §2123 5431.08] 21124.7/| 2.1 22 |XI 32/23 35 53.83; 419 46.6 
8/14 47/23 §4.17.21} 21312.4)2.1 23 (11 28/23 35 22. QO, 422 52.6 
9114 43/23 54 2.68) 215 4.1/2.1 24 |II 23 23 3454.11; 425 57.2 
10/14 39/23 53 47-50] —2 16 59.8 | 2.1 25 |1I 19 23 3425.48) -429 0.2 
IE |14 35/23 5331-68] 21859.5 | 2.1 26 |r 14'23 33 57-02) 432 1.4 
12 '14 31|23 §3 15.22) 221 3.0/2.1 27 |11 10'23 33 28. 761 435 0.9 
13 |14 26/23 §2 58.15| 223 10.3 /2.1 28 |11 6'23 33 0.72, 437 58.5 
14|14 22/23 52 40.46] 225 21.2/2.1 29 |1r 1'23 32 32. 91] 4 440 54.1 23.6 1.68 
15 }%4 18/23 §2 22.18, —2 27 35.8} 2.1 30 |10 57,23 32 5-35 —4.43 47-4 | 2.2 '23. 6) 1.68 
16:14 14123 §2 3.30] —2 29 53.91 2.1 I 4 14123 523.301 —2 29 53.9 | 2.1 [23,011.63 [Oct rlro 53123 31 38.081 -4 46 38.4 | 2.2 - 2.2 23. 6 1.68 








Stellar magnitude at opposition, in September, 1915, — 2-5. 


[Eph rs} 





B52 JUPITER, 1915. 
FOR TRANSIT AT WASHINGTON. 









| Mean 


Mean 
Time| Apparent Time| A t 
Date. | of Right Date. of Right 
Tran-| Ascension. Tran-| Ascension. 


sit. 





——— 





—ee | ED | ee | eS | 


hm hm =“s hm;hm =°3s 
Oct. 1/10 53/23 31 38.08 Nov.16| 7 40 |23 2024.06 
2|10 48/23 34 11.12] 44927.0| 2. .5|1. 1717 36|232025.74| 5 4848.1 
310 44/23 3044.49] 45213.1 | 2. .5|I. 18] 7 33 |232028.17| 5 4816.1 






























4|10 39/23 3018.19} 454 56.5 | 2.2 |23.5]1. 19| 7 29 |23 2031.37] 547 39-3 
§ 10 35/23 29 §2.25| 457 37-0] 2. -4{t. 20| 7 25 |23 20 35.32 

6!10 31/23 29 26.70 21] 7 21 |23 2040.02] —§ 46 11.2 
7 \10 26/2329 1.55, § 248.9) 2. -4iI. 22|7 17 |23 2045.48] 5 4519.9 
8 |10 22/23 28 36.82] § 520.2 | 2. -3|I. 2317 13 |23 2051.68] 5 4423.9 









2417 10/23 2058.61] 543 23.2 
25|/7 Ol23a1 6.28] 5 4217.8 




































II|IO 9!23 27 25.37| -§ 12 33-9 | 2.2 26/7 2/232114.70-§ 41 7.7 
12/10 § 2327 2.51) 513451.4]2.2 27| 6 58 23 21 23.85] 5 3952-9 
13110 0'23 2640.16] 517 5.2/2.2 28| 6 54 |23 21 33.72] 5 3833-4 
14| 9 56/23 2618.34; 5 1915.2 |2.2 29 | 6 §x |23 21 44.33] 537 9-2 
15| 9 52/23 2557.07] 5§ 21 21.3 | 2.2 30| 6 47 23 21 55.66) 5 35 40.5 





















16| 9 47\23 25 36.36) —§ 23 23.5 | 2.2 Dec. 1| 6 43 (2322 7.71) -5 34 7-2 
17] 9 43'23 2516.21] § 2521.7 | 2.1 2| 5 39 |23 2220.49) 5§ 3229.4 
18} 9 39/23 2456.64) 5§2715.7 | 2.1 3 6 36 |23 22 33.99 5 3046.9 
19| 9 35|23 2437-06] 529 5.6/2.1 4|6 32 232248.19| 529 0.0 
20| 9 30/23 2419.28} 5 3051.3 | 2.1 5|6 28 2323 3.09, 527 8.6/1.9 19.8 1-4! 
ai} 9 26/2324 1.53) —§ 32 32.7 | 2.1 616 25 323 18.69] —5 25 12.8; 1.8 19.8 1.41 
22| 9 22/23 2344.41) 534 9.8] 2.1 716 a1 23.23 34.90 5 2312.6 1.8 19.7 1.40 
23| 9 18/23 2327.92) 5 3542.5 | 2.1 8| 617 23 2351.98} 521 8.0/1.8 19.6 1-42 
24| 9 14/23 2312.08) 5§ 3710.8 | 2.1 9|6 1412324 9.65, 5 1859.1 1.8 !209. 4c 
25/9 9/232256.90, 5 3834.6] 2.1 10| 6 10'23 24 28.00, 5 1645.9] 1.8 19.5) 1.50 






( 
1.8 19-4 1.30 
1.8 1t9- 1.38 





26| 9 5/23 22 42.38) -5 39 53-9 | 2 
27/9 11232228.54, 541 8.7/2 
28| 8 57/23 2215.39] § 4218.9 | 2. 
29| 8 53\2322 2.94] $43 24.4 |2 
30| 8 49/23 21 51.18) 5 4425.2 / 2 


11/6 6/23 24 47.02; -5 1428.4 
12/6 3.2325 6.71, 512 68 
13 5 59 23 25 27.06 § 941.0) 1.8 19.31.38 
14| 5 56:23 2548.05, 5 711.1 1.8 19. 1.37 
15] § 52 '23 26 9-69 5 437-2, 1.8 19.41.37 















31 8 45/23 21 40.13 —5 45 21.2 | 2.1 16| § 49 \23 2631.95 —§ 359.2 | 1.8 119.4) 1.36 
Nov. 1; 8 40:23 2129.79, 5 4612.5 | 2.1 17] 5 45 23 26 54.84) 459 17.3 | 1.8 19.11 1.26 
2| 8 3612321 20.17) 5 4659.0 | 2.1 18] 5 41 232718.35) 45631.5 1.8 19.01.35 

3| 8 32/23 2111.28) 547 40.7 | 2.0 19| 5 38 2327 42-48 45341-9 1.8 18.9 1.35 

4| 8 2812321 3.13) § 4817.6 | 2.0 20/5 34,2328 7.211 45048.5 1.8 18.9 1.35 

5| 8 24/23 2055.72] —5 48 49.6 | 2.0 21} 5 31 |23 28 32.53) -4.47 51.2 | 1.8 18.8 1.34 

6| 8 2023 2049.05) 5 4916.6 | 2.0 22|§ 27 |23 2858.46 44450.2 1.8/18.38 1.34 

7| 8 16:23 2043.13] 5 49 38.7 | 2.0 2315 24/23 2924.98, 44145.4/1.8 18.7 1.35 

8| 8 12.23 20 37.98} 5 4955.8 2.0 24| 5 20 23 29 52.07, 4 38 36.9 | 1.7 ;18.6 1.33 

9| 8 823 2033.58] 550 8.0/2.0 25/517 23 3019-73; 435 24.9 #.7 18.6133 


26| § 13 123 3047.96 -432 9.3/1.7 18.5 1.3 
27|5 10/23 3116.74 428 50.2 1.7 118.5. 1.32 
28!5 7/2331 46.07, 42527.5 1.7 {18.41.31 
29/5 3|233215.95| 422 1.4| 1-7 /847-3 


3015 0 1532 46:38 4318 31.8 /1.7 18.3131 


10/ 8 423 2029.94 -§ 5015.3 | 2.0 
11| 8 023 2027.06] 5 5017.6 | 2.0 
12| 7 56123 2024.94] 5 5014.9/ 2.0 
13| 7 52:23 2023.57) §50 7.3|2.0 
14| 7 48'23 2022.97] 5 49 54.8 | 2.0 

15| 7 4423 2023.13| 5 49 37.4 31| 4 56 [23 33 17.34! -4 14 $8.9 | 1.7 |18.3'F 50 
16| 7 4ol23 20 24.06] —§ 49 15.2 | 2.0 lar.t 1.50 3214 53 123 33 48.83! 4.11 22.61 1.7 '18.2 1.30 


Stellar magnitude at opposition, in September, 1915, —2.5. 
{Eph 1s) 


















n. 


10 
II 
12 
13 
14 
15 
16 
17 
18 


19 


21 
22 
23 
24 
25 
26 
27 
28 


30 
31 
"eb. x 


we 
1°) 
ms 
re) 
wn 
S 
~ 
a 
un 
ww 
re) 


O|LI 12) § 5114.13 
Kjzrzr 8/5 5053.51 
2|Ir 4) 5 5033.02 
3 |t° 59] 5 50 12.69 
4 TO 55] 5 49 §2-52 
§ [£0 51) § 49 32.52 
6 |10 47! § 49 12.71 
7 {10 42] 5 48 53.10 
8 I10 38! 5 48 33.70 
9 [1° 34 


10 30) § 47 55-57 
10 25) § 47 36.85 
10 21/ 5 47 18.39 
10 17/5 47 0.20 
10 13) § 46 42.28 
10 8 5 4624.64 
Io 41546 7.30 
10 


SATURN, 1915. 


22 18 50.4] 5 
22 18 53.7|1 
22 18 57.1/1. 
2219 0.4/1 
2219 3.8] 1 


IQ 7.2 
19 10.6 


22 I 
I 
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2220 0.6 
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° ° e * . 
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5 45 50.26 
9 56] 545 33-54 
9 52] 5 4517.14 


9 47/545 1.07|+22 20 5.1 
9 43) 5 44 45-35 | 22 20 9.7 
9 391 5 44.29.98 | 22 20 14.4 
9 35| 5 44.14.96| 22 20 19.3 
9 31\ 544 0.31] 22 20 24.3 


9 271 § 4346.03 +22 20 29.5 
9 22| § 43 32.13| 22 20 34.8 
9 18] 5 43 18.62 | 22 20 40.2 
9 14/543 5-50] 22 20 45.9 
Q 10] § 42 §2.77| 22 20 51.7 
§ 42 40.45 |+22 20 57.6 
9 215 4228.54] 22 21 3.8 
8 58] 5 4217.04] 22 21 10.1 
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og A on oe oo | 
« «e« ee se  «@ 
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22 21 37.5 
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8 41] § 41 35.30 I 
22 21 44.8/1. 
I 
I 


8 37] 5 41 25.96 
8 33] 5 41 17.06 
829/541 8.61 


22 21 52.4 
22 22 0.2 


825/541 0.61 [+22 22 8.2 
8 21| 5 40 53.08] 22 22 16.4| 1.0 
8 1715 4046.01 | 22 22 24.9] 1.0 
8 13] 5 4039.40] 22 22 33.6) 15.0 
8 9/5 4033.27] 22 22 42.6] 1.0 


8 §| 5 4027.61 |+22 22 51.8) 1.0 
8 1] 5 4022.43 |+22 23 1.2/1.0 
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Declination. | Par. 





9-40.74 
9-3 0-74 
9-3 (0-74 
9-3 0-74 
9-3 pas 
Y-3 0.73 
9-3 9-72 
9-3 0-73 
9.2 |0.73 
9.2 [0.73 


9.2 10.73 
9.2 [0.73 
9.2 10.73 
9.2 |o.72 
9.2 |0.72 
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g.I |o.72 
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§ 815 44.43.03 |+22 33 30.9) 1.0 
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hm  s 

5 40 22.43 
§ 4017.72 
5 40 13.49 
§4° 9.75 
540 6.49 
540 3.72 
540 1.44 
5 39 59.64 
§ 39 58.33 
5 39 57-50 


5 39 57-15 
5 39 57-30 
5 39 57-94 


5 39 §9-07 
540 0.68 


§ 40 2.77 
54° 5-34 
540 8.38 
§ 4011.92 
5 4915-94 
5 40 20.43 
5 40 25.40 
5 40 30.86 
5 40 36.79 
5 40 43-19 


5 40 50.07 
5 49 57-43 
$40 5.25 
5 41 13.54 
5 41 22.30 
5 41 31.52 
5 41 41.20 
5 41 51.33 
542 1.92 
5 42 12.97 
5 42 24.46 
§ 42 30.39 
5 42 48.76 
§ 43 1.57 
5 43 14.80 
5 43 28.46 
5 43 42.54 
5 43 57-95 
5 44.11.97 
§ 44 27.30 


+22 23 51.9 
2224 2.7 
22 24 13.8 
22 2425.1 
22 24 36.6 


+22 24 48.4 
2225 0.4 
22 25 12.6 
22 2§ 25.1 
22 25 37.8 
+22 25 50.7 
2226 3.8 
22 2617.1 
22 26 30.6 
22 26 44.3 


+22 26 58.3 
22 27 12.4 
22 27 26.7 
22 27 41.2 
22 27 55-9 

+22 28 10.7 

22 28 25.7 

22 28 40.9 

22 28 56.2 

22 29 11.6 


+22 29 27.2 


22 3014.7 
22 30 30.7 
+22 30 46.8 
22 31 3.0 
22 31 19.3 
22 31 35.6 
22 31 52. 





+22 32 8.4 
22 32 24.0 
22 32 41.4) 1.0 
22 32 §7.911.0 
22 33 14.41 1.0 


I.9o 
I.o 
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8.5 
8.5 
8.4 
8.4 
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215 415 4459.17 |+22 33 47-4. 1.0, 8.4 


Stellar magnitude at opposition, in January, 1916, —o.8. 
{Eph rs) 
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SATURN, 1915. 
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31 [12 19] 6 57 39.61 |+22 


15 5 33 710 6.84 ;+21 55 20.8 
32 12 15657 18.41 +22 


16.15 29 7 9 58.42 |+a1 §5 38.0 





Stellar magnitude at opposition, in January, 1916, —o.2. 
{Eph rs] 












1.1 9-4 1074 











i.1 
I.I 
I.I 


0.78 
ors 


1.1 9-4 0.74 


1-1 9-4/0.74 
1.1 9-4 O74 
1-1; 9-4,0-74 
1.1 19-4 074 
1.11 9-40.74 
rar i9.s|ors 
1.1 | 9-5 0-75 
1.1 9-5 0-75 
19s 075 
1.2 9-5 O75 
1.1 (9-5 075 
11/95/75 
TE iS 075) 
LX | 9-5 10-75 
-1/9-§ 075 
1.1 }9.6/0 75 
1.13} 9.6 0.75 
1.2 19.60.75 
1. 9-0 /078 
1.1 | 9.6) 0.76 
1.1/9.6 0.76 
1.1 ,9-6:0.76 
1.1/9.6 0.79 
1.14 9.6.0.7 
1.1319.6:0.7% 
1.1]9.6 0.70 | 
1.1/9.6 070 
1.1|9.6'0.7 


1.1: 9.6:070 


15 31.6 1.1|9.6 0.76 
16 7.1 1.1:9.6 07% 
16 42.6: 1.1'9.6 a70 


17 18.1 1.1'9.6 070 


17 53-6 1.1, 9.6'0.76 
18 29.1, 1-1 9-6 079 


Mean! Apparent Time Apparent 
e Ten 
Date. | of | Richt | pecination. | Par. Date on ight | pecthnation. 
sit. sit. 
hmhm s nes ined ln m(h ms | 
Oct. 1/18 28) 7 820.72 [+21 56 35.5) 1-0 Nov 9 58.42 |+21 55 38. 
2|18 24 7 833.21] 21 56 16.9 1.0 9 49-57| 21 55 55- 
3|18 20°7 845.27] 2% 55 58.9] 1.0 9 40.28} 21 56 14. 
4|18 17 7 856.90] 21 55 41.6] 1.0 9 30.55| 21 §6 34. 
§ 118 1317 9 8.09] 21 55 25.0) 1.0 9 20.39| 21 §6 54.2 
6118 917 9 18.83 |+21 55 9.0) 1.0 9 9.81 |+21 §7 15.1 
7118 517 929.13] 21 54 53-8] 1.0 8 58.81 | 21 57 36.7 
8}18 2/7 938.99] 21 54 39.3] 1-0 8 47.39 | 21 57 59- 
9117 5817 9 48.39| 21 54 25.5] 1.0 8 35.56] ar 58 22. 
10 |17 54 7 957-34] 21 54 12.4] 1.0 8 23.32 | 21 58 45. 
11117 50/710 5.83 [+21 54 0.1/1.0 8 10.69 |+21 59 9.9 
12/17 47| 7 1013.87] 21 53 48.5) 1.0 757-66) 21 59 34. 
13 |17 43/7 1021.45 | 21 53 37-7| 1-0 7 44.24| 22 0 0.3 
14|17 39| 7 1028.56 21 53 27.7| 1.0 7 30.44| 22 © 26.5 
15117 35| 7 1035.21] 21 53 18.5] 1.0 716.26] 22 © 53-3 
16 |17 31! 7 1041.40 |+21 53 10.0] 1.0 Dec. 7 1.72|}+a2 1 20.7 
17 |17 27} 7 1047.13 | 21 53 2.3/1.0 646.81 | 22 1 48. 
18 |17 24| 7 1052.38] 21 52 55.4] 1.0 631.55| 22 217.1 
19 |17 20!71057.17| 21 52 49.3| 1.0 615.94| 22 2 46.1 
20|17 16/711 1.49] 21 §2 44.0} 1.0 6 0.00] 22 3 15. 
21 |17 12\|71I 5.33 |+2I §2 39.6] 1.0 5 43-73 "22 3 45-6 
a2|17 8|711 8.71 | 21 52 36.0) 1.0 § 27.13! 22 416.1 
23/17 4/7 11 11.61] 21 §2 33.2] 1.0 5 10.23) 22 447.1 
24/17 O|7 1114.03] 2% §2 31.2] 1.0 4 53-03} 22 5 18. 
2§ (16 57/7 1115.98] 21 §2 30.0] I.0 435-53| 22 5 §0.2 
26116 53| 7 1117.46 |+21 52 29.7/ 1.0 417.76 |+22 6 22. 
27 |16 49) 711 18.45 | 21 §2 30.2] 1.0 359-72] 22 6 54. 
28 (16 45] 7.11 18.97] 21 §2 31.6) I.0 341.41] 22 727-7 
29/16 41/7 11 19.01] 21 52 33-8) 1.0 322.86) 22 8 o. 
30 (16 37; 7.11 18.57 | 21 §2 36.8) 1.0 3 4.07| 22 8 34.3 
31 (16 33'7 11 17.65 [+21 52 40.7] 1.0 245.05 |+22 9g 8. 
Nov. 1|16 29'71116.25| 21 52 45.5| 1.0 225.81; 22 9 42. 
2 16 25'7 11 14.37| 21 §2 §4.1| 1.0 2 6.36} 22 10 16.3 
3 16 21)71112.00| 21 §2 57.6] 1.0 1 46.72 | 22 10 50.7 
4'1617;711 9.16, 21 §3 4.9] 1.0 1.26.89 | 22 11 25.3 
§ ‘1613 711 5.84 \+21 §3 13.1) 1.0 1 6.88 +2212 o.1 
6:16 9 71 2.05}| 21 §3 22.2/ 1.0 0 46.71 | 22 12 35.1 
7 16 5 71057.78| 21 53 32-1|1.0 © 26.39 | 22 13 10.2 
8:16 1 71053.03| 21 53 42.8] 1.0 © 5.92| 22 13 45. 
915 7) 7 10.47.82, 21 §3 §4.3| 1.0 25|12 45|659 45.32 | 22 14 20.7 
10 '15 53.7 1042.15 '+21 54 6.7) 1.0 26 |12 41] 6 §9 24.60 +22 14 50.1 
II 15 49 71036.00; 21 54 19.9/ 1.0 2712 37/659 3-77| 22 
12115 45 7 1029.39| 21 §4 33-9] 1-0 28 |12 32/6 58 42.84 | 22 
1315 41 7 1022.33| 21 54 48.8] 1.0 29 |12 28] 6 58 21.84| 22 
14/15 37 71014.81| 21 §5 4.4] 1.0 30|12 241658 0.76; 22 
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FOR TRANSIT AT WASHINGTON. 























































| . 
Time| Apparent | | d ge 
& Apparent Hor. a 
ht . S 
Ascension. | Declination. Par. F Pe z 
77% 


Way 12 (17 53/22 13 15.20|-16 47 34.2|0.4| 1.7 |o.12 | Jumea7 {14 50/21 13 11.62, —16 58 24.5' 0.5] 1.8] 0.12 











13157 49/21 13 16.73} 1647 29.7| 0.4/1.7 |0.12 28|14 46/2111 4.99 1658 55.6 0.5] 1.8] 0.12 
16 47 26.2/0.4| 1.7 |0.12 29 |14 42/21 10 58.23] 16 59 27.2/0.5| 1.8] 0.12 
16 47 23.6] 0.4] 1.7 }o.12 


16 47 21.8/0.4|1.7 O.12}July 1/14 34/21 1044.31) 17 032.1/0.5)/1.8/0.12 


2'I14 3021 1037.15|-17 I 5.4/0.5|1.8/ 0.12 
3 'I4 25/21 1029.87| 17 1 39.1'0.5] 1.8) 0.12 
4|14 21121 1022.47) 17 213.3,0.5|1.8/ 0.12 
§|14 17/21 1014.94 17 2 48.0,0.5/1.8/0.12 
6/14 13/2110 7.30) 17 3 23-2) 0.5 1.8/ 0.12 


30/14 38/21 10 51.33) 1659 sa 0.5 | 1.8} 0.12 





—16 47 21.0) 0.4! 1.70.12 
16 47 20.9/ 0.4| 1.7 '0.12 
16 47 21.7| 0.4) 1.7 10.12 
16 47 23.4/ 0.4/1.7 ]0.12 
16 47 26.01 0.4/1.7 |0.12 


—16 47 29.4| 0.4/1.7 |0.12 7114 QI2I 959-541-173 58.8 0.5} 1.8) 0.12 
16 47 33-7| 0.4/1.7 |o.12 8i1q 5]az 951.67| 17 434.8)0.5 1.8) 0.12 
16 47 38.9] 0.4/1.7 |o.12 Q|t4 tar 943-70 17 §11.2,0.5/1.8/0.12 
16 47 44.9] 0.5 | 1.7 |0.12 10/13 57/21 935.62 17 5 48.1 0.5 1.8/ 0.12 
16 47 51.8] 0.5 | 3.7 [0.12 Ir (13 53/22 927-43 17 625.4 0-5 1.8] 0.12 


1.7 |0.12 12 |13 49|21 9 19-45/—17 7 3-0 0-5 1.8| 0.12 
1.7 10.12 13|13 45/21 910.77, 17 741.0:0.5|1.8/0.12 
1.7 |0.12 14|13 412% 9 2.30 17 819.3/0.5|1.8| 0.12 
1.7 |0.12 1§ 113 37\21 853.741 17 858.00.5| 1.8) 0.12 













1.7 |0.12 16 |13.33}21 845.10 17 937.0'0.5|1.8)0.12 
1.7 |0.12 17/13 29/21 8 36.38|—-17 10 16.2] 0.5/1.8} 0.12 
1.7 |0.12 18/13 25)21 827.58 17:1055.7,0.5|1.8/| 0.12 





1.7 10.12 
1.7 |0.12 
1.7 |0.12 






19/13 202% 818.71) 17 11 35.5,0.5]1.8/0.12 
20|13 16/1 8 9.76) 171215.5'0.5| 1.8] 0.12 
a1|13 1a/2x 8 0.75) 171255.7/0.5/1.8/ 0.12 


1.7 10.12 22|13 82x 7 51.68\—-17 13 36.1'0.5| 1.8) 0.12 
1.7 |o.12 21 742.55| 17 14 16.810.5 1.8] 0.12 
1.7 |0.12 2I 733-37] 17 1457.6 0.5/1.8) 0.12 
1.7 |o.12 25/12 §6j2r 724.13} 17°15 38.6 0.5/ 1.8]0.12 
1.7 |0.12 26|12 saiat 714.84 17 1619.7/0.5| 1.8) 0.12 
1.7 |0.12 2I 7 5§-51/-1717 0.9/0.5] 1.8] 0.12 
1.7 |0.12 2x 656.14] 17 17 42.21 0.5 1.8) 0.12 
1.7 |0.12 2g|t2 g0j21 646.73) 17 1823.610.5] 1.8] 0.12 
1.7 [0.12 30|12 35/21 637.29] 1719 5§.1/0.5|1.8]0.12 
1.7 |0.12 31/12 31123 627.82] 17 19 46.7\0.5| 1.80.12 


1.7 /0.12$ Aug. 1/12 27/ax 6 18.32|-17 20 28.3) 0.5 | 1.8] 0.12 
1.7 |0.12 2|12 23/2 6 8.79, 1721 9.9/0.5] 1.8] 0.12 
1.7 |0.12 3/12 19/28 § 59.24] 1721 §1.5/0.5| 1.8] 0.12 
1.7 |O.12 4{12 15/21 § 49.68 17 22 33.1/0.5/1.8/0.12 
1.7 |0.12 S|t2 rar § 40.12) 1723 14.7/0.5| 1.8] 0.12 





1.7 |0.12 6|12 7|2% 5 30.54/-17 23 §6.3/0.5|1.8]0.12 
16 55 58.010.5| 1.7 |0.12 7\12 3/21 520.96 17 2437.8/0.5]1.8]0.12 
16 56 26.1) 0.5| 1.7 |0.12 8|xrr 5gi2t 5 11.38) 17.25 19.2/0.5| 1.8}0.12 
16 56 54.8 0.5/1.7 |0.12 Q|tr 5521 § 1.81] 1726 0.5/0.5|1.8]0.12 
16 57 24.1] 0.5| 1.7 [0.12 IO|II §1/2I 452.25, 17 2641.8) 0.5| 1.80.12 








26|14 54i21 11 18.11!-16 57 54.0 0.5 | 1.8 jo. 12 
27 {14 $Oj21 11 11.62|—16 §8 24.5 0.5 | 1.8 jo.12 


IL|1r 46/21 4 42.70'-17 27 22.9|0.5] 1.8] 0.12 
12|11 42/21 4 33.17|-17 28 3.9/0.5 | 1.8]0.12 





Stellar magnitude at opposition, in August, 1915, 6.0. 
[Eph 1s) 


URANUS, 1915. 
FOR TRANSIT AT WASHINGTON. 




















Time Apparest ) separ ‘noel § [38 
pate. | of | Right | pedination | Par Bar| 3/2 
sit. | &£ic* 
|homl hm sj o f ” | e - wpe ” : 
Aug. 12 11 42.21 433-17/-17 28 3.9|0.5| 1.8 '0.12 |Sept.27|8 35 20 58 37.75|-17 §2 26.6! 0.5 | 1.7 {0.13 
13 (It 38:28 423.66 17 2844.7)0.5 1.8)0.12 28 8 31 1205833 07] 1752 44-5{0.5 | 1.7 | 0-13 
14 /II 34/21 414.18 17 29 25.3/0.5| 1.8 j0.12 29|8 27 2058 28.56] 1753 1-7)0-§|1-7}013 
I5 IX 30/21 4 4.73 1730 5-7}0.5|1.8 0.12 3018 23 |20 58 24.23] 17 53 18.1} 0.5 | 1-7 (0-22 
16 |11 26/2r 3.55.31 17 3045.8/0.5|1.8j0.12fOct. 1/8 19 |20 58 20.07] 17 53 33-7| O-5 | 1-7 [O12 
17 |1t 22/25 345-93 -17 31 25.6, 0.5/1.8 '0.12 2/8 15 20 58 16.10|-17 53 48.6] oO. 5 | 1.7 [0-23 
18 11 18/21 336.58 1732 5.3/0.5] 1.80.12 3)8 11 '20 58 12.30] 1754 2.7/0.5 ,1.7 {9 i2 
IQiIT 14]21 327.28 17 32 44.8/0.5 | 1.80.12 4'8 7 2058 8.69] 17 5416.0'0.5/ 1.7/6.1: 
20 LI roj2I 3 18. 03 17 33 23-9|0.5| 1.8 0.12 3'8 312058 5.26) 17 54 28.5) 0.5 r.zlos 
21 j1r 6/21 3 8.84 17 34 2.7/0.5 | 1.8 0.12 67 §9 |20 58 2.02] 17 $4 40.2;0.5 1.70.12 
22 - 1]2I 2 59. 70 -17 34.41.2/0.5/ 1.8 = 7'7 56 |20 57 58.97|-17 54 §1-2|0.5 | 1-7 O12 
23 10 57/21 2 50.62 17 35 19.4,0.§| 1.8 0-72 817 52 j20 §7 56.12] 1755 1.310.5] 1-7 id 
24°10 532i 241.61, 1735 57-3/0-5|1-8 0.12 9 7 48 2057 53.45] 17 55 10.0:0.5 | 1-7}0.13 
25 ro 49|2i 232.67) 17 3634.8) 0.5 | 1.8 jo.12 10 7 44/70 57 50-97] 17 §§ 19.1/0.5 | 1.7 | 0-22 
26 |10 45|2% 223.79) 17 37 12.0 0.5 | 1.8 0.12 11} 7 40 °° §7 48.69] 17 55 26.8) 0.5 | 1.7 | c.12 
27 10 41\2I 214.99 -17 37 48.710.5 | 1.8 jo.12 12'7 36 2057 46.60\—17 55 33-6)0.5 | 1-7 (O82 
28 10 37 21 2 6.26! 17 38 25.1, 0.5 | 1.8 jo.12 13/7 32 20 57 44.71 17 §5§ 39-6,0.5 | 3.7 | 0-2 
29 110 33/21 157.61) 1739 1.1/0.5 1.8 jo. 12 4 7 28 |2057 43.01] 1755 44.810.5 | 1.7 10.12 
30 1020121 149.05, 17 39 36.6/0.5 | 1.8 jo.12 15, 7 24 '!2057 41.52| 1755 49-1/0.5 | 8.7 | 0-5- 
31 |10 26|aX 140.58) 17 4011.7! O05 | 1.8 fo.12 16| 7 20 |20 §7 40.23] 17 55 §2.0/0.4[ 1.7/0 I: 
Sept. r/o grl21_ 1 32.21 —-17 40 46.3'0.5 | 1.8 0.12 17|7 16 |20 §7 39.14|-17 55 §§.2)0.4 | 1.7 {O12 
2 1017/2 123.93! 17.41 20.5,0.5| 1.8 10.12 18 7 12 |20 57 38.25] 17 §5 57.0|0-4/ 1.7 |0.%2 
3:10 13|ar I 15.75 17 41 §4.2/0.5|1.8 0.12 19'7 8 |20 57 37.56] 17 55 58.0| 0.4 | 1.7 {9-12 
4jI0 gjal t 7.67) 1742 27.4/0.5/1.8 0.12 20: 7 5S 20 §7 37.07] 1755 58.1/0.4] 1.7 10 12 
5|10 42% 059.70 1743 0.1.0.5] 1.8 j0.12 a0 7 0/2057 36.79) 1755 57-410-4 r.zlors 
6|10 O21 OST. 84-17 43 32. se 5| 1-8 'o.12 22 6 §6 20 57 36.71|-17 55 55.8] 0-4 r7)/o 
7| 9 56/21 044. 08' 1744 3.910.5|1.8 0.12 23 6 52 |2057 36.83] 1755 53-4!0.4 17012 
8| 9 52|21 036. 45 17 4435. olo. §} 1.8 0.12 24 6 48 [20 57 37.16] 1755 §0.1} 0.4 1.70.32 
9! 9 48/21 028. 94] 17 45 5.60.5 §| 1-8 0.12 25 6 44|20 57 37.69] 1755 46.0/0.4| 1.7/0.1: 
10| 94421 021.55, 1745 35.5 0.5| 1-8 0.12 26 6 40 (20 57 38.42] 17 55 41.00.4/1.7}0.12 
9 4023 014.28 -17 46 4. glo. §|1.8 = 2716 37 20 S7 39.36|-17 §5 35-2/0-4/ 1.7/0 13 
9 36/21 © 7.15! 17 46 33.7/0.5} 1.8 (0.12 28) 6 33 12057 40.501 17 55 28.6)0.4| 1.7 [0.12 
13! 9 32|2r © 0.16] 1747 1.9/0.5] 1.8 [0.12 29) 6 29 2057 41.85] 17 55 21.1/0.4] 1.710 12 
14| 9 28/20 59 53.30] 17 47 29.4/0.5| 1.8 [0.12 30) 6 25 [2057 43-40] 17 55 32.7/0.4/ 3-7 [0 12 
15| 9 242059 46.58, 17 47 56.3'0.51 1.8 |0.12 31/6 a1 |2057 45.16] 1755 3.510.4] 1-7; 0-15 
16] 9g 20/20 59 40.00)~17 48 22.6) 0.5 | 1.8 jo.12 JNov. 1 6 17120 57 47.12/-17 54 53-4|0.4| 1.7 {0-12 
17] 9 16/20 59 33.57| 1748 48.2/0.5| 1.8 jo.12 2|6 13 |20 57 49.29] 17 54 .42.5/0.4/ 1.7] 0-12 
18| 9 12/20 §9 27.28] 17 49 13.1/0.5| 1.7 |0.12 316 9]2057 51.66} 17 54 30.7/0.4] 1.7/0 1° 
19| 9 8|205921.15| 17 49 37.4|0.5/ 3-7 [0.12 416 §|2057 54.23] 17 §5418.1/0.4/1.7/0.!: 
20| 9 4/205915.17| 1750 1.0/0.5] I.7 0.12 5|6 1|205757.01] 1754 4.6/0.4] 1.7 [0.12 
21] 9 012059 9.35:-17 50 23.9/0.5] 1.7 |0.12 6'5 582058 0.00/—17 53 §0.3/0.4) 1.7/0 72 
22| 8 55/2059 3. 68) 17 §0 46.1/0.5} 1.7 |o.12 71§ §4|2058 3.19] 17 53 35.2]0-4/ 1.7] 07+ 
23| 8 s1i20 58 58. 17, 1751 7.6(0.5| 1.7 |o.12 815 s0j20 58 6.58] 17 53 19.2/0.4/ 1-7/0! 
24| 8 47:20 58 52. 82! 17 §1 28.5/0.5| 1.7 jo.12 91 § 46|20 58 10.18} 1753 2.3/0.4} 1.7 [0-!2 
25| 8 43 20 58 47.63 17 51 48.6)0-5 1.7 0.12 10! 5 42 |20 58 13.98] 17 52 44.6/0.4| 1.7 /0.1- 
26 | 8 39/20 58 42.61 -17 52 8.0 0.5/1.7 10.12 1X! § 38 |20 58 17.98|-17 52 26.1) 0.4] 1.7 | 0-12 
27 8 35120 58 37.75 —17 52 26.6 0.51 1.7 10.12 12) 5 34 |20 §8 22.18!-17 §2 6.7/0.4) 1.7 10.22 
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Stellar magnitude at opposition, in August, 1915, 6.0. 
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NEPTUNE, 1915. 


FOR TRANSIT AT WASHINGTON. 


























































































Apparent. | vine. Apparent gs 
acizht | Declination. Par.| | Date. | of | Right — | peclination. | Par. : 3 
| sit. fi rs 
| wn 
hms | * 7 "| # hmhm 5s of wT gs 
8 6 40.58 | +19 52 42.3) 0.3 oof Feb.15/10 21 8 129.37/+20 8 35.9|0.3| 1.3 |0.09 
8 6 34.05 | 1953 2.4/0.3 16 |10 17, 8 I 23.37] 20 854.4) 0.3] 1.3/0.09 
8 6 27.48 | 19 53 22.6)0.3 17/10 13'8 117.44] 20 912.6/0.3] 1.3|0.09 
8 6 20.85 | 19 53 42.9] 0.3 18l10 9/8 111.59| 20 9 30.6] 0.3] 1.3] 0.09 
8614.18 | 1954 3.4/0.3 19'10 5|8 1 5.82] 20 9 48.4) 0.3] 1.3 | 0.09 
86 7.47 [+19 5424.0 0.3 20|10 118 I 0.13]/+2010 5.9) 0.3] 1.3] 0.09 
86 0.71] 19 5444.8] 0.3 21) 9 57|8 054.53] 201023.1/ 0.3] 1.3 ]0.09 
8553-91 | 1955 5.7/0.3 22| 9 5318 049.02] 201040.1/ 0.3] 1.3 | 0.09 
8 5 47.07 | 19 55 26.7| 0.3 23| 9 4918 043.59] 201056.8] 0.3] 1.3 | 0.09 
8 5 40.20 | 19 55 47.8) 0.3 24/9 45/8 038.25] 2011 13.3/ 0.3 | 1.3] 0.09 
8 5 33.30 [+19 56 8.9/0.3 2519 41/8 033.01 | +2011 29.6) 0.3 | 1.3 | 0.09 
8 5 26.37 | 19 56 30.2/ 0.3 26! 9 37/8 027.86] 2011 45.6) 0.3] 1.3 | 0.09 
8 5 19.42 | 19 5651.5)/0.3 27/| 9 33/8 022.81| 2012 1.3/0.3] 1.3] 0.09 
85 12.45] 1957 12.9) 0.3 28| 9 29/8 017.86] 2012 16.7| 0.3] 1.3 | 0.09 
85 5.46] 1957 34-3] 0.3 Mar. 1] 9 25/8 013.00| 2012 31.8] 0.3 | 1.3 | 0.09 
8 4 58.45 | +19 57 55.8] 0.3 2192118 0 8.25]+2012 46.6) 0.3] 1.3 | 0.09 
8451.44] 19 5817.3] 0.3 3]/9171/8 © 3.60] sox3 1.2/0.3] 1.3 | 0.09 
8 4.44.41 | 19 58 38.8) 0.3 4) 9 13/75959.05| 2013 15.4] 0.3 | 1.3 | 0.09 
8 4 37-38 | 1959 0.4/0.3 519 917595461] 2013 29.3) 0.3] 1.3 | 0.09 
8 4 30.34 | 19 59 21.9/ 0.3 619 5/75950.28] 2013 42.9] 0.3 | 1.3 | 0.09 
8 4 23.30 [+19 59 43-5] 0.3 719 131759 46.06 |+2013 56.2] 0.3 | 1.3 | 0.09 
8416.27 | 20 © 5.1/0.3 8| 857/75941-95| 2014 9.2/0.3] 1.3 | 0.09 
84 9.24| 20 026.6) 0.3 9| 8 531 75937-96| 2014 21.8] 0.3] 1.3] 0.09 
84 2.22] 20 048.1/0.3 10! 8 49] 759 34.09| 2014 34.1| 0.3] 1.3 | 0.09 
8 3 55.22 | 20 I 9.5/0.3 11] 8 45] 7 59 30.33| 2014 46.1] 0.3 | 1.3 | 0.09 
8 3 48.23 [+20 I 30.9) 0.3 12] 8 41 7 §9 26.69 | +20 14 57.8] 0.3 | 1.3 | 0.09 
8 3.41.25 | 20 1 52.2/0.3 13} 837/75923.17| 2015 9.1/0.3] 1.3 | 0.09 
8 3 34.29] 20 213.5]/0.3 14} 8 331 75919.77| 2015 20.1/0.3 | 1.3]0.09 
8 3.27.36] 20 234.7/0.3 15| 8 2917 5916.49] 2015 30.7/0.3| 1.3 | 0.09 
8 3 20.45 | 20 255.8/0.3 16] 8 25] 759 13.34| 2015 41.0/0.3 | 1.3 | 0.09 
8 3 13.56 |+20 3 16.910.3 17| 8 21/7 §9 10.31 [+20 15 50.9) 0.3| 1.3 | 0.09 
83 6.71 | 20 337.8)/0.3 18| 817/759 7-41] 2016 0.4/0.3 | 1.3 [0.09 
8 2 59.89 | 20 3 58.7/0.3 19| 8131759 4.64] 2016 9.6/0.3] 1.3} 0.09 
82 53.11 | 20 419.5/0.3 20| 8 91759 2.00] 201618.4/0.3| 1.3 | 0.09 
8 2 46.37 | 20 440.110.3 2r/ 8 5|75859.49| 201626.9) 0.3] 1.3 | 0.09 
8 2 39.66 | +20 § 0.6] 0.3 22} 8 117 5857.12 |+20 16 35.01 0.3 | 1.3 | 0.09 
8 2 33.00 | 20 5§ 21.0/0.3 23] 7 57175854.87| 2016 42.7/0.3| 1.3 | 0.09 
8 2 26.39} 20 5 41.2/0.3 241 7 §3,75852-75| 2016 50.0, 0.3 | 1.3] 0.09 
8 2 19.82 | 20 6 1.3/0.3 25| 7 49175850.77| 201657.0,0.3] 1.3 | 0.09 
8 2 13.31 | 20 621.2/0.3 26| 7 451758 48.92| 2017 3.6/0.3] 1.3|0.09 
82 6.85 |+20 641.0) 0.3 27| 7 4117 5847.21|+2017 9.8/0.3] 1.3 |0.09 
82 0.45| 20 7 0.6/0.3 28] 7 37/7 5845.63| 2017 15.6/0.3] 1.3 | 0.09 
8154.10] 20 720.0/0.3 29! 7 33|75844.18| 2017 21.1] 0.3] 1.3 | 0.09 
8 x 47.82 | 20 7 39.3/0.3 301 7 2917 58 42.87| 2017 26.2) 0.3] 1.3] 0.09 
81 41.60 | 20 758.410.3 311 7 25'7 5841.70] 2017 30.9] 0.3 | 1.3 | 0.09 
8 1 35.45 [+20 817.3/0.3 Apr. 1| 7 a1! 7 58 40.66 +20 17 35.2] 0.3 | 1.3 |0.09 











8 35.9) 0.3 7 18| 7 5839.76 
Stellar magnitude at opposition, in January, rors, 7.7- 
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NEPTUNE, 1915. 
FOR TRANSIT AT WASHINGTON. 


Apparent Hor. 
Declination. Par. 


—e | —— 
eee | ee | 


7 21| 7 58 40.66 |+2017 35.2/ 0.3 
2017 39.1/ 0.3 
2017 42.6) 0.3 
20 17 45.8] 0.3 
2017 48.5! 0.3 

+20 17 50.9] 0.3 
20°17 52.9] 0.3 
20 17 54.5] 0.3 
2017 §5.7| 0.3 
20 17 56.5/ 0.3 


7 18) 7 58 39.76 
7 14|7 58 39.00 
7 10| 7 58 38.38 
7 67 5837-89 
7 217 5837-54 
6 58) 7 58 37-33 
6 54) 7 58 37.26 
6 50| 7 5837-33 
6 46] 7 58 37.54 
6 42) 7 58 37.89 
6 38] 7 58 38.38 
6 34) 7 58 39.01 
6 301 7 58 39.78 
6 2617 58 40.68 
6 2217 58 41.73 
6 18) 7 58 42.92 
61517 58 44.25 
6 11|7 5845.72 
6 7/7 58 47.32 
18 20, 8 19 17.01 
18 16; 8 19 18.98 
18 12) 8 r9 20.81 
18 9'819 22.50 
18 5, 81924.06 
18 : 8 19 25.47 
17 57,819 26.75 
17 53|8 19 27.88 
17 49| 8 19 28.88 


30117 45/8 19 29.73 


31 
Nov. 1 
2 


17 41/8 19 30.45 
17 37| 8 19 31.02 
17 33] 8 19 31.46 


3|17 29] 8 19 31.76 
4/17 25/819 31.91 
517 21) 8 19 31.92 
6117 17} 8 19 31.79 
7'17 13] 819 31.52 


8117, 9/8 1931-11, 
9|17 6/8 19 30.56 | 


+2017 56.9] 0.3 
20 17 56.9| 0.3 
2017 56.5) 0.3 
2017 55.7/ 0.3 
20 17 54.5| 0.3 

+20 17 §2.9| 0.3 
20 17 §0.9} 0.3 
20 17 48.5/ 0.3 
2017 45.7] 0.3 
20 17 42.6] 0.3 


+19 16 56.0! 0.3 
19 16 49.5/ 0.3 
19 16 43.4) 0.3 
1g 16 37.8) 0.3 
19 16 32.7, 0.3 

+19 16 28.0! 0.3 
19 16 23.81 0.3 
1g 16 20.0! 0.3 
19 16 16.7/| 0.3 
19 16 13.9: 0.3 

+19 16 11.5'0.3 
1916 9.6; 0.3 


19 16 
19 16 
19 16 
+19 16 
1g 16 
19 16 
19 16 


8.2| 0.3 
7.2/0.3 
6.7) 0.3 
6.7/0.3 
7.1/0.3 
8.0; 0.3 
9.4) 0.3 


19 16 11.2/ 0.3 


10:17. 2/819 29.87 | +19 16 13.5] 0.3 
19 16 16.3} 0.3 
19 16 19.5/ 0.3 


11 16 58 8 19 29.04 
12 16 54| 8 19 28.07 | 
13 |16 50| 8 19 26.96 
14 16 46|8 19 25.72 


| 
15 |16 42/8 19 24.34 | +19 16 31.9 
16 16 38: 8 19 22.83 [+19 16 36.9 


19 16 23-2/0.3 
19 16 27.3 


0.3 


0.3 
0.3 








1.3 10.09 


1.3 (0.09 


1.3 |0.09 
1.3 |0.09 
1.3 |0.09 
1.3 {0.09 
1.3 |0.09 
1.3 10.09 
I.3 |0.09 
1.3 10.09 
1.3 |0.09 
1.3 |0.09 
I.3 |0.09 
1.3 |0.09 
1.3 |0.09 
1.3 |0.09 
1.3 |0.09 
I.3 |0.09 
1.3 |0.09 
1.3 |0.09 
I.3 |0.09 
1.3 [0.09 
I.3 |0.09 








17 |16 34] 819 21.18 
18/16 30 8 19 19.40 
19 |16 26 8 19 17.48 
20/16 22] 819 15.42 
21 (16 18 8 19 13.23 
22/16 14) 8 19 10.91 
23/16 19 819 8.46 
24116 6 819 5.88 


225(16 2/819 3.18 


26|15 581819 0.35 
27115 §4| 8 18 57.39 
28 |15 50) 8 18 54.30 
29/15 46] 8 18 51.09 
30/15 42] 8 18 47.75 


Dec. 1/15 38) 8 18 44.29 


2115 34,818 40.71 
3|15 30) 8 18 37.00 
4|15 26 8 18 33.18 
§|15 22] 8 18 29.24 


6\15 1818 1825.19 
7115 14|8 1821.03 
Sirs 198 18 16.75 
gilts 6818 12.36 
ro|rs5 2/818 7.86 






Ir |14 §8)818 3.26 
12/14 54/817 58.55 
13 |14 50,817 53.74 
14|14 46] 817 48.83 
15 |14 42} 8 17 43.82 
16 |14 38) 8 17 38.71 
17 |14 34) 817 33-51 
18 |14 30} 8 17 28.22 
19/14 26) 817 22.84 
20 |14 22| 817 17.37 
2114 181817 11.81 
22 4 14/817 6.17 
23/14 10,817 0.45 
24/14 61816 54.65 
25|14 2/816 48.77 
26 13 58| 8 16 42.82 
27 |13 54| 8 16 36.80 
28 |13 50) 8 16 30.71 
29 113 46) 8 1624.54 
30 (13 42] 8 16 18.30 


Stellar magnitude at opposition, in January, 1916, 7.7. 


[Eph 15] 


i 
2 | Sernictiam 


| 
| 


Pase. Mer. 


' 
on 


“fh 


6.T. af Bein. 


e , oe oe 
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om 
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1.3 | 0.09 
+1917 8.9) 0.3! 1-3]0.09 
19 17 16.6) 0.3 : 1.3 | 0.09 
19 17 24.8] 0.3 | 1.3 ]0-09 
19 17 33-4| 0-3 » ¥-3 | 0-9 
19 17 42.4| 0.3 | 1.3 }0.09 
+19 17 51.9) 0.3 | ¥-3 [0.09 
1918 1.8/0.3 | 1.3] 0.09 
19 18 12.1] 0.3 | I-3 | 0.09 
19 18 22.81 0.3 : 1.3} 0.09 
19 18 33-9] 0-3 j73]e% 
+19 18 45.41 0.3 , 1.3! ¢.09 
19 18 57.3] 0.3 ' 1-3} 0.09 
1919 9.6/0.3, 1.3/0.9 
1919 22.31 0.3 (3.3 }0.09 
19 19 35-4) 9-3 | T.3 | 0.09 
+19 I9 48.9, 0.3! 1.3/6.09 
19 20 rs 0.3 1.3}0.0y 








19 20 17.0, 0.3 | 1.3 40.09 
19 20 31.6 0.3 | 1.3 ]0.09 
19 20 46.5! 0.3! 1-3 0.06 
+1921 1.8:0.3: 1.3 40.09 
19 21 17.5, 0.3 | 1-3 [0-09 
19 2I 33-5/ 0.3 | 1.3 0.09 
19 21 49.8) 0.3 | 1.3 | 0.09 
19 22 6.4] 0.3 | 1.3 ] 0-09 
+19 22 23.3) 0.3 | 1-3 | 0-99 
19 22 40.6; 0.3 | 1-3 | 0-99 
1g 22 58.2| 0.3} 1.3 ]0 09 
19 23 16.1] 0.3 | 1.3 | 0.09 
19 23 34.2] 0.3 | 1.3 }0-09 
+IQ 23 52.6) 0.3 | ¥.3 | 0.09 
19 24 11.3] 0.3 | 1.3 | 0.00 
19 24 30.3, 0.3 | 1.30.00 














19 24 49.5) 0.3 
1925 8.9 
+19 25 28.6 
19 25 48.5 





1.3 | 0.09 


0.3 , 1.3 [0-09 
0.3 | ¥.3}0-09 
0.3 | 1.3 {0-49 


1926 8.610.3 1.3 }0.09 
19 26 29.0) 0.3 | 1.3 10.09 
19 26 49.6} 0.3 | 1.3 10.09 
! ‘ 

31 (13 38) 8 16 12.01 (+19 27 10.4! 0.3 | 1.3 0-09 








PART IIL. 





PHENOMENA. 


[Eph 1s] 


560 ECLIPSES, 1915. 


In the year 1915 there will be two eclipses, both of the sun. 
1.—An Annular Eclipse of the Sun, 1915, February 13, invisible at Washington 


ELEMENTS OF THE ECLIPSE. 


d hm a 
Greenwich mean time of 6 in right ascension, February 13 16 22 35.0 


h m ) 3 5 
Sun and Moon’s R. A. 21 46 49.92 Hourly motions 9.80 and 124.66 
Sun’s declination 13 23 39.8 8S. Hourly motion oO 50.4 N 
Moon’s declination 13 36 27.3 S. Hourly motion 13 56.2 N 
Sun’s equa. hor. parallax 8.9 Sun’s true semidiameter 16 11.7 
Moon’s equa. hor. parallax 57 16.8 Moon’s true semidiameter 15 35.8 
CIRCUMSTANCES OF THE ECLIPSE. 
Greenwich Mean Longitude fram 
Time. Greenwich. Latitude. 
d h m e é es e 
Eclipse begins Feb. 13 13 41.7 59 40.8 E. 31 45.3 S. 
Central eclipse begins 13 14 44.4 42 35.1 E. 35 49.7 5. 
Central eclipse at local ap- 
parent: noon 13°16 22.6 117 57.1 E. 26 29.7 S. 
Central eclipse ends 13 18 22.0 174 53.8 E. 1% 9.8 N. 
Eclipse ends 13 19 24.8 158 9.3 E. 17 17.4 N. 


II.—An Annular Eclipse of. the Sun, 1915, August 10, invisible at Washington. 
ELEMENTS OF THE ECLIPSE. 


d hm s 
Greenwich mean time of 6 in nght ascension, August 10 10 51 37-5 
h m 8 s s 

Sun and Moon’sR. A. 9 18 36.62 Hourly motions 9.50 and 122.69 
Sun’s declination 15 41 17.3 N. Hourly motion O 43.7 S 
Moon’s declination 15 42 1.1 N. Hourly motion 12 29.7 S. 
Sun’s equa. hor. parallax 8.7 Sun’s true semidiameter 15 46.8 
Moon’s equa. hor. parallax 56 10.4 Moon’s true semidiameter 15 17.7 


CIRCUMSTANCES OF THE ECLIPSE. 





Greenwich Mean Longitude from 
Time. Greenwich. . Latitede. 
d h m @ eo s 8 

Eclipse begins Aug. 10 7 56.1 — 145 27.3 E. 22 57.5 N. 
Central eclipse begins 10 8 59.0 129 39.2 E. 23 12.3 N. 
Central eclipse at local ap- 

parent noon 10 10 51.6 161 35.0 W. 16 32.4 N. 
Central eclipse ends 10 I2 45.4 106 31.3 W. 21 55.9 S. 
Eclipse ends 10 13 48.2 122 17.9 W. 22 10.7 &. 


The regions within which the eclipses of the Sun are visible are laid down on 
the accompanying charts, from which, by means of the dotted lines, the Greenwich 
mean times of beginning and ending at any place may be found with an uncertainty 
which will vary from three or four minutes for a high Sun to fifteen or twenty 
minutes when the Sun is near the horizon. 
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ECLIPSES, 1915. 


ESSELIAN ELEMENTS OF THE ANNULAR ECLIPSE OF THE SUN, 1915, 
FEBRUARY 13. 


Coordinates of Center 
of Shadow on 
Fundamental Plane 
z 5 
—1.32400 |—0.84413 

1.24256 | 0.80602 
-1.16111 |-0.76791 
1.07967 | 0.72979 
0.99823 | 0.69167 
0.91679 | 0.65354 
0.83535 | 0.61541 
0.75391 | 0.57727 
—0.67247 |-0.53912 
0.59103 | 0.50097 
0.50960 | 0.46282 
0.42816 | 0.42465 
0.34673 | 0.38649 
0.26530 | 0.34832 
—0.18388 |-0.31014 
0.10245 | 0.27196 
—0.02103 | 0.23377 
+0.06039 } 0.19558 
0.14180 | 0.15739 
0.22321 | O.11919 
+0.30462 | —0.08098 
0.38603 | 0.04277 
0.46743 |—0.00456 
0.54882 | +0.03366 
0.63022 | 0.07188 
0.71160 | O.1TIOIO 
+0.79299 | +0.14833 
0.87437 | 0.18656 
0.95574 | 0.22480 
1.03711 | 0.26304 
1.11847 | 0.30128 
1.19983 | 0.33953 
+1.28118 | +0.37778 
1.36253 | 0.41604 
1.44387 | 0.45429 
+1.52520 | +0.49255 





+7.9108 
7.9108 
7.9108 
7.9108 
7.9107 
79105 
7-9103 
+7.9101 


33281°—1915 36 





Direction of Axis of Shadow. 
Log sin d Log cos d 
—9.36598 | +9.98796 | 201 
9.36591 | 9.98796 | 203 
—9.36584 | +9.98797 | 206 
9.36576 | 9.98797 | 208 
9.36569 | 9.98797 | 211 
9.36562 | 9.98798 | 213 
9.36555 | 9.98798 | 216 
9.36548 | 9.98799 | 218 
—9.36541 | +9.98799 | 221 
9.36534 | 9.98799 | 223 
9.36527 | 9.98800 | 226 
9.36519 | 9.98800 | 228 
9.36512 | 9.98801 | 231 
9.36505 | 9.98801 | 233 
—9.36498 | +9.98801 | 236 
9.36491 | 9.98802 | 238 
9.36484 | 9.98802 | 241 
9.36477 | 9.98803 | 243 
9.36470 | 9.98803 | 246 
9.36462 | 9.98804 | 248 
—9.36455 | +9.98804 | 251 
9.36448 | 9.98804 | 253 
9.36441 | 9.98805 | 256 
9.36434 | 9.98805 | 258 
9.36427 | 9.98806 | 261 
9.36420 | 9.98806 | 263 
—9.36412 | +9.98806 | 266 
9.36405 | 9.98807 | 268 
9.36398 | 9.98807 | 271 
9.36391 | 9.98808 | 273 
9.36384 | 9.98808 | 276 
9.36377 | 9.98808 | 278 
—9.36369 | +9.98809 | 281 
9.36362 | 9.98809 | 283 
9.36355 | 9.98810 | 286 
—9.36348 | +9.98810 | 288 
Log »’ Log w’ 
for for 
1 Minute. 1 Minute. 

+7.5806 +1.1761 

7.5811 1.1761 
7.5815 1.1761 
7.5818 1.1761 
7.5821 1.1761 
7.5824 1.1761 
7.5827 1.1761 

+7.5829 +1.1761 

(Eph 1s} 
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Radius of Penumbra 











23.9 1+0.55604 | +0.01007 
53-9] 0.55607 | O.O10T10 
24.0 | +0.55610 | +0.01013 
54.0] 0.55613 | 0.01016 
24.0 | 0.55616 | 0.01019 
54.0] 0.55619 | 0.01022 
24.0] 0.55621 | 0.01024 
54.0 | 0.55624 | 0.01027 
24.0 [+0.55627 | +0.01030 
54-1 | 0.55629 | 0.01032 
24.1 | 0.55632 | 0.01035 
54-1 | 0.55634 | 0.01037 
24.1 | 0.55636 | 0.01039 
54.1 | 0.55639 | 0.01042 
24.1 1+0.55641 | +0.01044 
54.2 | 0.55643 | 0.01046 
24.2} 0.55645 | 0.01048 
54.2 | 0.55647 | 0.01050 
24.2 | 0.55649 | 0.01052 
54.2 1 0.55651 | 0.01054 
24.2 1+0.55653 | +0.01056 
54.2] 0.55655 | 0.01058 
24.3 | 0.55656 | 0.01059 
54-3 | 0.55658 | 0.01061 
24.3 | 0.55660 | 0.01063 
54.3 | 0.55661 | 0.01064 
24.3 [+0.55663 | +0.01065 
54-3 | 0.55664 | 0.01067 
24.3 | 0.55665 | 0.01068 
54.4 | 0.55667 | 0.01070 
24.4] 0.55668 | 0.01071 
54.4] 0.55669 | 0.01072 
24.4 [+0.55670 | +0.01073 
54.4] 0.55671 | 0.01074 
24.4 | 0.55672 | 0.01075 
54.4 1+0.55673 | +0.01076 
Log Tangents of Angles of Cones. 

Penumbra. Shadow 

+7.67532 +7.67315 

7-67531 7-67315 

7-67531 7-67314 

7-67531 7-67314 

7-67531 7-67314 

7-67530 7-67313 

7-67530 7-67313 

+7.67530 +7.67313 
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PATH OF THE ANNULUS DURING THE ANNULAR ECLIPSE OF THE 
SUN, 1915, FEBRUARY 13. 


ed 
ee 9 ee | 


16 


17 


18 


Northern Limit of Annulus 
Path. 


34-9 


+ 
ONPNO =e NP AN 


42.4 
39.0 
46.8 
12.8 
22.1 


~§+13 46.2 


Longitude 


reen wich. 


42 53.0 E. 


51 23-7 
64 9.0 
71 35-1 
77 18.4 
82 3.8 
86 9.9 
89 47.0 
93 1.2 
95 56.9 
98 37.2 
IOl 4.3 
103 20.1 
105 26.2 
107 23.6 
109 13.6 
110 57.0 
112 34.7 
114 7-3 
115 35-4 
116 59.7 
118 20.7 


11g 38.9 
120 54.8 
122 8.8 
123 21.4 
124 33.0 
125 44.2 
126 55.3 
128 6.8 
129 19.4 
130 33-5 
131 49.8 
133 9.0 
134 32.0 
135 59-9 
137 33-9 
139 15.8 
141 7.8 
143 12.8 
145 35-4 
148 22.8 
151 48.0 
156 19.2 
163 35.6 


174 39.3 E. 


ECLIPSES, 1915. 


Central Line. 


—35 49-7 
37 23.0 
39 32-7 
40 3:55 

-40 9.2 
39 56.8 
39 33-5 
39 «(2.2 
38 24.9 
37 42.6 

—36 56.4 
36 6.9 
35 14-4 
34 19-5 
33 22.4 
32 23.3 

—31 22.5 
30 20.2 
29 16.3 
28 11.1 
27 4.6 


25 56.8° 


—24 47.8 
23 37-7 
22 26.3 
21 13.8 
20 0.0 
18 45.0 

-17 28.7 
16 I1.0 
14 51.8 
13 31.1 
12 8.6 
IO 44.3 

— 9 17-9 

7 49.1 
6 17.7 
4 43-1 
3 4-9 

- I 

oO 

2 


+ 


22.1 


26.5 
22.7 
4 30.0 
6 56.0 
10 8.6 
+13 9.8 


42 35.1 E. 


49 33-4 


63 35.1 
71 16.0 


77 7-5 
81 58.4 
86 8.6 
89 48.8 
93 5-5 
96 3.1 
98 45.0 
IOI 13.5 
103 30.5 
105 37-4 
107 35-7 
109 26.3 
III 10.3 
112 48.5 
114 21.5 
115 50.0 
117 14.7 
118 36.0 
I19Q 54-5 
I2I 10.7 
122 25.0 
123 38.0 
124 49.9 
126 1.4 


127 12.9 
128 24.8 
129 37.8 
130 52.4 
132 9.3 
133 29.1 
134 52.8 
136 21.5 
137 56.4 
139 39-4 
I4I 32.6 
143 39.2 
146 3.8 
148 53.8 
152 23.0 
157 1.7 
164 43.0 


174 53.8 E. 


[Eph 1s) 


21 28.0 


14.1 


18 58.9 


-17 42.5 


16 24.8 
15 5.6 
13 44-9 


I2 22.5 
IO 58.3 


3:5 


20.1 


+ 
NO APN O MWR AO 


6.1 
13.1 
39.2 


+1 


32.0 


32.3 
58.0 


37-7 
10.4 


55-9 
33-3 





105 48.7 
107 47-7 
109 39-0 
Ill 23.6 
1132.3 
114 35-7 
116 4.7 
117 29.7 
118 51.4 
120 10.2 
121 26.8 
122 41.4 
123 54.6 


125 7.0 
126 18.8 


127 30.7 
128 43.1 
129 56.5 
131 11.6 
132 29.0 
133 49-4 
135 13.8 
136 43-3 
138 19.1 
140 3.2 
I4I §7-7 
144 5.8 
146 32.4 
149 25.2 
152 58.6 
157 45-2 
165 56.6 
175 8.5 
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ECLIPSES, 1915. 


SSSELIAN ELEMENTS OF THE ANNULAR ECLIPSE OF THE SUN, 10915, 
AUGUST 10. 


Direction of Axis of Shadow. 


Log cos d 


Log sin d 


+9.43296 
+9.43290 
9.43285 
9.43280 
9-43275 
9.43269 
9.43264 
+9.43259 
9-43254 
9-43249 
9-43243 
9.43238 
9-43233 
+9.43228 
9-43223 
9-43217 
9.43212 
9.43207 
9.43202 
+9.43196 
9-43191 
9.43186 
9.43181 
9-43175 
9-43170 
+9.43165 
9.43160 
9-43154 
9-43149 
9-43144 
9-43139 
+9.43134 
9.43128 
9-43123 
9.43118 
9-43113 
+9.43107 


Coordinates of Center 
eenwich Fundatentel Plane. 
Time. 

z P 
h m 
7 50 [-1.47199 | +0.64791 
8 oO J-1.39095 | +0.61301 
IO | 1.30991 | 0.57810 
20 | 1.22886 | 0.54319 
30 | 1.14782 | 0.50826 
40 | 1.06677 | 0.47333 
50 | 0.98573 | 0.43840 
Q O |[-0.90468 | +0.40346 
10 [| 0.82363 | 0.36851 
20 | 0.74259 | 0.33356 
30 | 0.66154 | 0.29860 
40 | 0.58049 | 0.26363 
50 | 0.49944 | 0.22866 
10 O [-0.41839 | +0.19368 
IO }| 0.33735 | 0.15870 
20 | 0.25630 | 0.12372 
30 | 0.17526 | 0.08872 
40 | 0.09421 | 0.05372 
50 |-0.01317 | +0.01872 
11 © [+0.06787 |-—0.01629 
10 | 0.14892 | 0.05130 
20 | 0.22995 | 0.08632 
30 | 0.31099 | 0.12135 
40 | 0.39203 | 0.15638 
50 } 0.47306 | 0.19141 
I2 O [+0.55409 | —0.22645 
IO | 0.63512 | 0.26149 
20 | 0.71614 | 0.29654 
30 | 9.79717 | 9.33159 
40 | 0.87819 | 0.36665 
50 | 0.95920 | 0.40171 
13 O [+1.04022 |-0.43678 
10 | 1.12123 | 0.47185 
20 | 1.20223 | 0.50692 
30 | 1.28323 | 0.54200 
40 | 1.36423 | 0.57708 
§0 [+1.44523 |—0.61216 
renwich Mean Log x’ 
une. x Minute. 
hm 
7 0 +7.9086 
8 Oo 7.9087 
9 0 7.9087 
10 O 7.9087 
Il oO 7.9087 
12 0 7.9086 
13 0 7-9085 
14 0 +7.9084 


Log »’ 
for 
rt Minute. 


7.5424 
7-5429 
7-5434 
7-5438 
75442 
7-5446 
7-5449 

—7 5452 


[Eph 1s] 


+9.98344 
+9.98344 


9.98345 


9.98345 
9.98345 
9.98346 
9.98346 
+9.98347 
9.98347 
9.98347 
9.98348 


9.98348 
9.98349 


+9.98349 


9.98350 
9.98350 
9.98350 
9.98351 
9.98351 


+9.98352 


9.98352 
9.98352 


9.98353 


9.98353 
9.98354 


+9.98354 


9.98354 
9.98355 
9.98355 
9.98356 


9.98356 
+9.98357 
9.98357 
9.98357 
9.98358 
9.98358 
+9.98359 


Log n’ 
for 
zt Minute. 


+1.1762 
.1762 
1762 
.1762 
.1762 
1762 
.1762 
.1762 


oe re ee ee oe | 
Sd cd 


+ 


116 


118 
12! 
123 
126 
128 
131 
133 
136 
138 
14! 
143 
146 
148 
151 
153 
156 
158 
161 
163 
166 
168 
171 
173 
176 
178 
181 
183 
186 
188 
1g! 
193 
196 
198 
201 
203 
206 
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Radius of Penumbra 
and Shadow on 
Fundamental P 
~ A | hs 
10.2 1+0.55487 | +0.00891 
40.2 1+0.55486 | +0.00890 
10.2 | 0.55485 | 0.00889 
40.2 | 0.55484 | 0.00888 
10.3 | 0.55484 | 0.00887 
40.3 | 0.55482 | 0.00886 
10.3 | 0.55481 0.00885 
40.3 | +0.55480 | +0.00884 
10.4 | 0.55479 | 0.00883 
40.4 | 0.55478 | 0.00882 
10.4 | 0.55477 | 0.00881 
40.5 | 9.55475 | 0.00879 
10.5 | 0.55474 | 0.00878 
40.5 |+0.55472 | +0.00876 
10.5 | 0.55471 | 0.00875 
40.6 | 0.55469 | 0.00873 
10.6 | 0.55468 | 0.00872 
40.6 | 0.55466 | 0.00870 
10.6 | 0.55464 | 0.00868 
40.7 | +0.55462 | +0.00866 
10.7 | 0.55460 | 0.00864 
40.7 | 0.55458 ' 0.00862 
10.8 | 0.55456 + 0.00860 
40.8 | 0.55454 | 0.00858 
10.8 | 0.55452 | 0.00856 
40.8 1+0.55450 | +0.00854 
10.9 | 0.55448 | 0.00852 
40.9 | 0.55445 | 0.00849 
10.9 | 0.55443 | 0.00847 
40.9 | 0.55441 | 0.00845 
11.0] 0.55438 | 0.00842 
41.0 | +0.55436 | +0.00840 
11.0} 0.55433 | 0.00837 
41.0 | 0.55430 | 0.00835 
11.1 | 0.55428 | 0.00832 
41.1 | 0.55425 | 0.00829 
II.I | +0.55422 | +0.00826 
Log Tangents of Angles of Cones. 
Penumbra. Shadow. 
+7.66403 +7.66186 
7.66403 7.66186 
7.66403 7.66186 
7.66404 7.66187 
7.66404 7.66187 
7.66404 7.66187 
7.66404 7.66188 
+7.66405 +7.66188 
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PATH OF THE ANNULUS DURING THE ANNULAR ECLIPSE OF THE 
SUN, 1915, AUGUST 10. 








Northern Limit of Annulus Central Line. Southern Limit of Annulus 
Path. Path. 
Longitude Longitude 
Latitude from Latitude from Latitude. 
reen wich Greenwich 


nr a ee, | 






, 129 51.1 E. 
25 36.6 | 136 50.5 25 16.2 | 137 29.2 24 §5.0]}138 4.2 
27 51.7/148 9.8 27 27.7 | 148 22.3 27 3.71148 34.3 
28 40.2 | 154 33.7 28 16.9 | 154 40.0 27 53-7|154 46.3 
29 0.8/159 27.1 28 38.6 | 159 30.0 28 16.3 | 159 32.9 
29 5.6 | 163 30.8 28 44.3 | 163 31.2 28 23.1 | 163 31.7 
28 59.6|167 1.5 28 39.3 |167 o.1 28 19.0] 166 58.8 
+28 45.5 |170 8.0 +28 26.2/170 5.1 +28 6.8/170 2.4 
28 25.2 |172 55.9 28 6.71172 51.8 27 48.1 | 172 47-9 
27 59.6 | 175 28.7 27 42.0|175 23.7 27 24.3175 18.9 
27 29.7 | 177 49.0 27 12.81177 43.3 26 55-9 | 177 37-6 
26 56.0/17958.8E.] 26 39.8|17952.4E.] 26 23.6 |179 46.1 E. 
26 19.0/178 0.5 WJ] 26 3.5|178 7.4W4 25 48.0/17814.2 W 
#25 39.0/176 7.6 +25 24.2 |17614.9 +25 9.3 | 176 22.3 
24 56.4 1174 21.6 24 42.2 |174 29.3 24 28.0 | 174 37.0 
24 11.5 |}172 41.6 23 57.8 | 172 49.7 23 44.1 | 172 57.7 
23 24.3171 6.9 23 11.2 /171 15.3 22 58.0 | 171 23.6 
22 35.1 | 169 37.0 22 22.5 | 169 45.6 22 9.8 169 54.1 
21 44.0/168 11.1 21 31.8 | 168 20.0 21 19.5 | 168 28.8 
+20 51.1 | 166 49.0 +20 39.3 | 166 58.0 +20 27.4 |167 7.0 
I9 56.4 | 165 30.0 19 45.0 | 165 39.2 19 33.5 165 48.4 
19 0.1 | 164 13.8 18 49.0 | 164 23.2 18 37.8 164 32.6 
18 2.2|163 0.0 17 51.3 |163 9.6 17 40.4 | 163 19.1 


17 2.6] 161 48.2 16 §2.0] 161 57.9 16 41.4 '162 7.6 
16 1.5 | 160 38.0 15 51.1 | 160 47.9 15 40.7 16057.8 
+14 58.9 | 159 29.1 +14 48.7 | 159 39.2 +14 38.5 159 49.2 
13 54.6] 158 21.1 13 44.6 |158 31.4 13 34-5 | 158 41.6 
12 48.8 | 157 13.6 12 38.9 | 157 24.1 I2 29.0 157 34.5 
II 41.4/156 6.3 II 31.5 |15617.0 Il 21.7 156 27.6 
10 32.3 | 154 58.8 10 22.5/155 9.6 IO 12.7 155 20.5 
9 21.4 | 153 50.6 9 11.6)154 1.7 9 1.8 15412.7 
8 8.7 ]152 41.3 + 7 58.9 | 152 52.6 + 7 49.1 153 3.9 
6 54.0} 151 30.4 6 44.1 | 151 42.0 6 34.3 ) 151 53-6 
5 37.2 |15017.3 5 27.3 | 150 29.3 5 17.4 '15041.2 
4 18.2/149 1.4 , 4 8.1} 149 13.8 3 58.1 149 26.1 
2 56.7 1147 42.0 2 46.5 | 147 54.7 2 36.3 | 148 7.4 
I 32.4 | 146 17.9 + 1 22.0 / 146 31.1 + 111.6 146 44.3 
O §.1 | 144 48.2 -O 55/145 2.0 — O 16.2: 145 15.6 
I 25.7/143 11.5 I 36.7 | 143 25.8 I 47-6 143 40.0 
3 0.6! 141 25.8 3 11.9/141 40.8 3 23.3 | I4I 55.7 
4 40.4 | 139 28.6 4 52.2 | 139 44.3 5§ 3.9!1140 0.0 
6 26.2 | 137 16.2 6 38.5 | 137 32.9 6 50.7 '137 49.5 
8 19.6 | 134 43.2 8 32.5 |135 1.0 8 45.4 '135 18.8 


—-10 23.5 | 131 40.1 —-10 37.2 | 131 §9.5 —-10 50.7 | 132 18.9 
I2 43.2 |127 49.0 I2 57.7 /128 10.8 13 12.1 1128 32.4 
15 31.9 | 122 24.4 15 47.2 |122 50.8 16 2.4 | 123 16.7 
20 16.2 | 110 21.0 20 24.0 | 111 28.6 20 33.9 | 112 26.8 
—21 28.2 | 106 20.2 WJ-21 55.9 | 106 31.3 W4-22 23.4 !106 42.4 W 
(Eph rs) 








Note:-The hours of beginning and trcha 
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STARS OCCULTED BY THE MOON, 1915. 
MEAN PLACES FOR 1915.0. 


Name of Star. 


Piscium . 
Piscium . 


. Piscium . 


Piscium . 
Piscium . 


Piscium . 
Piscium . 
Arietis 
Arietis 
Arietis 


. Arietis 
. Arietis 


. Arietis 
Arietis 
Arietis 
Arietis 
Arietis 
Arietis 


Arietis (mean) 


Arietis 


Arietis 
Tauri 
Tauri 
Tauri 
Tauri 


Tauri 
Tauri 
Tauri 
Tauri 
Tauri 


Tauri 
Tauri 
Tauri 
Tauri 
. Tauri 


Tauri 
Tauri 
Tauri 
. Aurigze 
. Aurige 


. Aurige 
. Tauri 
Aurige 
Tauri 
. Aurige 


. Auri 
Tauri 
. Tauri 
Tauri 
. Aurigs 


DOahMN® HORHD WHH OAD 


AUS EN BUNAUA ASUAA UMAAH® UN AAHA Y Qo 
CAN > 


WG DHAABDR AHQAWNM NAW & ‘ 
hm AA 2 wr Ob db O MmMOMWwWdQn wh OW wi OO mG GK COP OO 


Abu 


Right Ascension. 


m 8 

16 13.390 
28 0.570 
36 48.256 
2 5.198 
26 55.924 


em 0O 00% 


31 13.615 


43 34-117 
§2 42.233 


59 2.694 
3 5-709 
4 42.760 
5 54.696 
13 23.670 


=~ + - 
> 
= 
wn 
[oe] 
rX) 
wn 
a 


www AD 


25 52.191 
33 $9-203 
37 34.221 
54 20.884 


Ig 17.092 


23 28.270 
29 24.408 
35 41.512 
39 44.837 
39 49.48, 


40 5.203 
40 8.665 
40 45.945 
40 50.424 
40 58.866 


41 16.683 
42 25-719 
44 6.289 
7-575 
45 12.140 


5 39-079 
15 7.389 
17 24.460 
47 28.420 
59 18.940 


4 24.623 
1§ 38.965 
17 59-796 
20 §5.053 
3° 35-497 


31 50.228 
34 28.117 
5 36.644 | 
7 


MAAaQnn MAMAN fp AD DS Ww @ Ww Ww Ga Ga Ga Ga Go WAwWWww When h & 


4 
4 
5t 9-795 
{Eph rs] 


§9-110 | 


Annual 


Proper Motion. 


| 
+0 .0003 
+0.0031 
—o0 0084 
+0.0012 
+0.0015§ 


+0.0010 
+0 .0053 
+0.003!1 
+0-0035 
+0.0021 


—o .0008 
0 .0037 
+0.0112 
+0.0059 
0 .0007 


+0.0050 
+0.0001 
+0 .0023 
—0.0009 
+0.0013 


+0 .0006 
+0 .0013 
+0.0014 
+0 .0009 
+0.0016 


+0 .0004 
+0 .0010 
+0.0016 
+0 .0012 
+0.0006 


+0.0017 
+0.0016 
+0 .0013 


+0 .0033 


0.0024 
0.0019 
+0.0028 
+0.0033 
0. .000r 


—0.0027 
+0.0017 
+0 .0025 
0.0013 


0.0004 
+0.0018 
0.0013 
+0.0013 


Declination. 


@ é oO 


+ 743 5-84 
6 29 10.36 
8 53 28.82 
I2 30 2.93 
14 54 28.83 


+14 13 38.20 
15 58 30.03 
16 59 15.36 
16 31 58.20 
17 24 10.70 


+17 50 42.79 
17 37 29-77 
16 49 34.07 
19 5§ 59.00 
IQ 390 30.57 


+19 28 43.17 
21 35 39.96 
19 38 59.97 
21 0 3.66 
24 25 25.65 


+22 30 42.33 
24 10 48.45 
25 3 19.68 
24 I 22.24 
23 50 48.77 


+24 34 24.49 
24 12 §-59 
24 6 10.70 
24 17 23.96 
24 15 48.72 


+23 41 3.48 
23 50 35.18 
23 47 39.60 
23 §2 40.23 
25 19 25.88 


+26 15 35.98 
27 8 53-74 
25 25 46.42 
27 45 22.23 
27 34 41.41 


+27 55 27-19 
27 52 19.52 
28 SI 24.17 
28 32 12.08 
27 36 27.56 


+26 52 19.33 
25 §r 1.39 
27 56 36.54 
27 35 35-22 

+28: 55 47.19 
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(January 04.732, Washington.) 


Annual 


Proper Motion. 


oe 
+0.016 
+0.009 
—0.082 
+0.042 
—0.003 


—o0.0or 
—0 .006 
+0.015 
0.02% 
0.020 


—o.018 
—0.007 
—0.179 
—0.032 
—0.003 


—0.032 
0.031 
—0.038 
—0.010 
—0.046 


—O.112 
—0.023 
—0.008 
—0.049 
—0.050 


0.038 
0.034 


—o0.046 
—0.039 


0.050 
—0.050 
—0.048 
—0.046 
0.103 


0.047 
—o.082 
—0.029 
0.037 
—0.075 


—0.015 
—0.031 
0.177 
—0.076 


0.039 
0.029 
+0.011 
—0.020 
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STARS OCCULTED BY THE MOON, 1915. 


MEAN PLACES FOR 1915.0. 











(January o°.732, Washington.) 











Name of Star. Right Ascension. | poterMetion,| Declination. | p Agneal 
. h m 8 e e os Fe 
139 Tauri 4-7 5 §2 43-196 +25 56 39.68 0.007 
4i5 B. Tauri 6.1 5 55 40.056 27 34 7-97 0.001 
49 Aurigz 5.1 6 29 50.914 28 5 22.19 ~0.07; 
54 Aurige 5.8 6 34 11.539 28 20 20.84 0.025 
é Geminorum 3.2 6 38 42.204 25 12 58.74 0.018 
37 Geminorum §-7 6 50 5.102 +25 28 58.73 +0.014 
39 Geminorum 6.2 6 53 33-186 26 II 37.19 +0086 
40 Geminorum 6.3 6 54 13.094 26 I 49.74 0.015 
Go Geminorum 5.2 6 57 14.119 24 20 15.39 0.000 
47 Geminorum 5.6 7 6 6.880 26 59 49.58 0.051 
48 Geminorum 5.8 7 7 16.603 +24 16 18.56 0.041 
52 Geminorum 6.1 7 9 30.551 25 2 1.24 ~0.08 
134 B. Geminorum 6.5 7 IL 47.598 26 50 36.72 ~0.144 
A Geminorum 5.1 7 18 17.674 25 12 §3-48 0.014 
58 Geminorum 6.0 7 18 21.745 23 6 34.89 0.254 
B. D.+23° 1744 6.4 7 27 45.102 +23 4 10.93 0.007 
176 B. Geminorum 6.3 7 33 5.963 24 33 4-92 0.029 
181 B. Geminorum 6.0 7 34 3-977 24 24 56.95 0.035 
187 B. Geminorum 6.3 7 35 53-347 23 12 58.70 +0.007 
192 B. Geminorum 6.3 7 38 18.574 22 36 2.78 +0025 
K Geminorum 3-7 7 39 19.122 +24 36 9.66 0.060 
82 Geminorum 6.3 7 43 28.800 23 21 7.92 0.00! 
5 B. Cancri.. 6.4 7 55 56.427 23 49 2.87 0.047 
9 Cancri 6.2 8 1 16.255 22 $2 44.13 0.018 
7 Cancri 5-5 8 2 45.884 21 49 44.95 0.04 
35 B. Cancri 6.4 8 8 39.692 +23 23 39.28 0.031 
49 B. Cancri 6.0 8 15 23.702 21 © 50.42 0.063 
6 Cancri 5.5 8 26 45.092 18 22 56.30 0.068 
” Cancri 5-5 8 27 47.760 20 43 50.34 0.055 
39 Cancri 6.5 8 35 13.207 20 18 30.99 —o.216 
40 Cancri 6.5 8 35 18.368 +20 16 20.15 —0.003 
toz2 B. Cancri 6.5 8 35 29.383 Ig 58 16.62 0.018 
e  — Cancri 6.3 | 8 35 34.723 19 50 46.14 ~o.nt 
6 Cancri 4.2 8 39 51.429 18 28 2.70 -0.20 
139 B. Cancri 6.1 8 45 54.960 19 9 0.84 0.00 
x Cancri (var.) 6.2 8 50 35.777 +17 33 19.88 +0.013 
81 Cancri.. 6.4 9 7 38.633 15 20 21.28 +o.244 
” Cancri 5.6 9 10 32.464 15 17 41.14 0.008 
227 B. Cancri 6.4 9 16 34.015 15 43 57.20 
12 B. Leonis 6.3 Q 20 50.247 16 57 10.78 0.014 
7 Leonis 6.2 9 31 14.341 +14 45 34.15 —0.003 
II Leonis 6.5 9 33 23.102 14 43 55-23 0.059 
~ Leonis 5.6 9 39 6.288 14 24 39.56 0.00) 
18 Leonis 5.8 9 41 48.725 12 12 7.31 +0.008 
19 Leonis 6.4 9 42 51.807 Il §7 42.79 +0008 
R Leonis (var-) 5-10 | 9 42 59.299 +11 49 25.38 0.08 
4 Leonis 5.0 9 53 39-075 12 5X 2.16 0.027 
A Leonis 4.6 | 10 3 23.725 IO 24 §2.59 0.06; 
a Leonis. . . 1.3 | 10 3 50.825 I2 22 59.05 0.00: 
43 Leonis. . 6.3 | 10 18 33.650 + 6 58 28.70 | 0.10 
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45 Leonis 
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78 B. Virginis . 
gq Virginis . 
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y Virginis . 
49 Virginis . 

i Virginis . 
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85 Virginis . 
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47 G. Libre 

64 G. Libre 

153 B. Libre 

42 Libre 

b Scorpii 

A Scorpii 
3t B. Scorpii 
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40 B. Scorpii 
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Name of Star. ’ | Proper Motion. Proper Motion. 
m s e o oe ef 

48 B. Scorpii 4-9 | 15 58 12.251 —0.0048 —25 37 44.86 0.043 
50 B. Scorpii 6.4 1 15 58 48.324 +0.0017 24 29 33-62 —0.03: 
65 B. Scorpii 5-5 | 16 2 56.663 +0 .0095 26 5 57.87 +0.033 
85 B. Scorpii 6.0 | 16 9 44.210 —0.0005 25 15 42.79 +0.012 
6 Scorpii 3-5 | 16 16 1.137 0.001% 25 23 23.18 —0 639 
a Scorpii 1.2 | 16 24 11.574 —0 .0006 —26 14 39.44 0.028 
116 B. Scorpii 6.2 | 16 26 9.715 |. 0.0013 26 21 12.38 0.037 
r Scorpii 2.9 | 16 30 35.282 0.0013 28 2 26.34 0.034 
134 B. Scorpii 6.4 1 16 39 0.914 +0.0012 27 17 50.71 0.014 
135 B. Scorpii 6.0 | 16 39 41.128 —0.001§ 28 21 7.72 +0.09; 
118 B. Ophiuchi 6.2 | 17 I 37.073 —0.0008 —26 23 56.53 —0 246 
95 G. Ophiuchi . 6.1 | 17. 7 5.690 +0.0008 27 39 28.31 0.029 
36 Ophiuchi (First Star) 5-4 | 17 10 7.075 —0.0369 26 28 44.84 —1.169 
43 Ophiuchi . 5-4 | 17 18 0.520 0.0002 28 3 41.35 0.090 
136 G. Ophiuchi 6.3 | 17 21 39.638 —0.0010 25 52 8.43 0.003 
151 G. Ophiuchi . 6.0 | 17 26 27.701 +0.0012 —26 12 19.34 —0.as6 
163 G. Ophiuchi . . 6.3 | 17 37 56.574 +0.0002 27 50 38.49 0.017 
Sagittarii (var.) - | 4.4 | 17 42 12.582 +0 .0002 27 47 57-77 0.015 

4G. Sagittarii -  « | 62 | 17 43 8.864 —0.0003 26 56 44.54 —0.030 
to G. Sagittarii . . 5-7 1 17 §1 19.815 +0.0024 28 3 7-79 +0.015 
210 B. Scorpii 5-8 | 17 53 15.577 +0.0028 —28 45 1.31 +0.005 
38 B. Sagittarii . 4-7 | 18 2 41.959 +0.0016 28 2 239 0.020 
C. D.—28° 14268 6.4 | 18 6 34.010 0.0002 a8 55 14.14 —o.01y 

48 G. Sagittarii 6.3 | 18 12 0.548 +0.0093 28 18 59.99 —0. 334 
62 B. Sagittarii 6.0 | 18 12. 1.026 +0.0053 28 40 §2.95 +0.032 
66 B. Sagittarii 4.7 | 18 12 43.953 0.0000 —27 4 26. +0.085 
67 B. Sagittarii 6.4 }| 18 13 25.949 0.0044 25 38 tS —0.06: 
58 G. Sagittarii 6.1 ] 18 16 37.508 +0.0027 28 28 10.13 +0.005 
68 G. Sagittarii 6.2 | 18 22 25.822 ©.0000 26 41 9.59 0.046 
A Sagittarii -  « | 2.9 | a8 22 43.506 —0.0033 25 28 11.22 —0.99 
69 G. Sagittarii - «+ | 6.3 | 18 22 48.063 +0.0018 —26 48 32.10 0.033 
86 B. Sagittarii 6.5 | 18 23 39.279 0.0063 26 38 12.43 0.054 
126 B. Sagittarii 5-7 | 18 39 36.070 —o.0008 25 5 50.46 0.04! 
P ittarit 3-3 | 18 40 20.767 +0.0034 27 4 44.82 —0.006 
6 Sagittarit 2.r | 18 49 59.674 —0.0003 26 24 12.19 —0.075 
162 B. Sagittarii - « | 6.4 | 18 53 7.845 —0.0009 —24 59 27.82 —0.030 
127 G. Sagittarii 6.4 ]| 18 §5 11.873 +0.0023 25 3 40.20 +0.051 
172 B. Sagittarii 5.8 | 18 §7 15.699 +0.0002 24 57 53-42 0.172 
189 B. Sagittarii 6.1 | 19 3 3.036 +0.0012 24 47 27.27 +0.001 
gor B. Sagittarii . 5-9 | 19 7 59.605 —0.0015 26 3 I.or —o.o18 
Sagittarii 4.9 | 19 10 19.768 +0.0025 —25 24 15.01 0.035 

208 B. Sagittarii 6.1 | 19 10 22.562 +0.0072 A 19 29.70 —0.078 
x Sagittaril 4-9 | 19 20 6.232 +0.0033 24 40 28.22 —0.063 
49 Sagittarii 5-5 | 19 20 21.068 0.0017 24 7 46.71 +0.001 
51 Sagittarii 5.8 ] 19 30 52.107 +0.0004 24 54 21.29 —0.005 
h Sagittarii 4.7 | 19 3r 32.153 +0.0044 —25 4 19.74 —0.027 
53 Sagittarit 6.3 | 19 34 43.086 —0 .0004 23 37 18.86 0.037 
274 B. Sagittarii 6.1 19 35 0.665 +0.0018 23 37 28.29 —0.031 
308 B. Sagittarii 6.3 | 19 49 12.480 —0.0094 24 9 12.38 —0.438 
329 B. Sagittarii 6.1 | 19 56 20.929 +0.0010 —22 58 18.13 —0.005 
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Name of Star. Magni Right Ascension. Proper Motion. Declination. Prete oe 
hm i =°%8 ” 

° B. Sagittarii 6.5 | 19 58 42.222 +0.052 
Capricomi 5-7 | 20 13 1.838 0.032 

6 Capricorni 5-5 | 20 14 29.455 —0.006 
36 B. Capricorni 6.2 | 20 24 32.221 —0.037 
o Capricorni 5-6 | 20 25 1.648 —0.081 
v Capricorni 5-3 | 20 3§ 12.769 —0.007 
31 B. Capricorni 6.4 | 20 44 31.367 —0.019 
19 Capricorni 5:7 | 20 49 59.785 0.013 
34 B. Capricorni 5-7 | 20 52 55.279 +0.030 
20 Capricorni 6.2 | 20 54 46.487 —0.020 
21 Capricomi 6.5 | 20 56 4.869 —0.002 
§ Capricorni 4.2 J ax f 10.257 —0.066 

14 B. Capricorni 6.1 | 21 10 21.390 wee 
29 Capricorn 5-5 | 21 11 2.680 +0.004 
30 Capricorni 5.4 | 21 13 11.440 —0.003 
31 Capricorni 6.3 J 21 13 30.451 +0 .006 
1 Capricorni 4-3 | 21 17 30.963 +0.003 

42 Capricorni 5-1 | 21 36 55.684 —o.302 
44 Capricorni 6.0 | 21 38 26.263 +0.024 
45 Capricorni 5-8 | 21 39 22.648 —0.002 
A Capricorni 5-§ | 21 41 57.661 —0.004 
51 B. Capricorni 6.1 J 21 45 5.513 +0.031 
ut Capricorni 5-2 | 21 48 39.795 +0.001 
96 B. Aquarii .. 6.5 [| 21 49 3.423 +0.006 
e Aquarii . 5-4 | 22 4-919 +0.020 

6 Aquaria . 4.3 | 22 12 20.960 —0.019 

so B. Aquarii . ‘ . 6.0 | 22 12 23.441 —0.00§ 
p Aquarii . . . 5-3 | 22 15 43.650 0.008 

jo B. Aquarii 6.0 | 22 19 4.792 +0.033 
'86 B. Aquarii 6.1 | 22 26 50.965 —0.129 
67 G. Aquarii 6.3 | 22 33 54.478 +0.012 
113 B. Aquarii 6.5 | 22 38 36.281 +0.031 
67 Aquarii . 6.4 | 22 38 48.012 —0.007 
's2 B. Aquarii . 5-8 | 22 50 46.417 +0.009 
97 G. Aquarii 6.3 | 22 52 53.173 +0.006 
6G. Piscium . . 6.2 | 22 53 52.946 —o.082 

163 B. Aquarii 6.1 | 22 57 7.809 +0.002 
193 B. Aquarii . 5-5 | 23 If 11.559 —0.0011 3 57 35-38 +0.003 
22 B. Piscium . . . 6.4 | 23 19 10.310 +0.0043 — © 10 31.15 +0.038 
K Piscium .  . * | 4.9 | 23 22 34.509 +0.0056 + 0 47 24.69 —0.093 

9 Piscium . . - | 6.4 | 23 22 53.550 +0.0032 + © 39 20.27 —0.029 

13 Piscium . . - | 6.4 | 23 27 35.872 +0.0003 — I 33 19.28 +0.023 
14 Piscium . . . 5-9 | 23 29 46.805 +0.0073 — I 43 1.31 —0.005 
16 Piscium . 5-7 | 23 32 3.022 0.0074 + 1 37 49.53 +0.057 
A Piscium . 4.6 T 23 37 42.538 —0.0092 t 18 43.74 0.154 

19 Piscium . 5.4 | 23 42 2.842 —0.0034 + 3 © 54.75 —0.020 
a1 Piscium . . . 5-6 | 23 45 6.347 +0.000a © 36 14.77 —0.033 
22 Piscium . . . 5.8 | 23 47 36.720 +0.0009 2 27 28.32 —o.o11 
25 Piscium . 6.2 © 23 48 43.511 +0.0003 + 1 37 4.94 —0.004 
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570 OCCULTATIONS, 1915. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
JANUARY. 
Lmna- 
Tue Star's At CONJUNCTION IN R. A. ine Ps 
alles 
' Red'ns from 
1915.0. |Apparentl y,. 4: Hour , 
Name. Mag. > Decline. Men Tee Angie. Y x’ y [N.S 
a fe ls fae ele el 
37 Geminorum §.7 |+2.22| +4.6 [+25 29.1] O 21 28.6/+ 9 19.1|+1.2719| 0.55 .08351+73+2 
39 Geminorum 6.2 4.3] 26 11.7 22 58.6|/+10 45.9|+0.3755| 0.5580, 0.0873 FOE- | 
40 Geminorum 6.3 4.3| 26 1.9 23 I5.QHII 2.5/+0.5264) 0.55 th8or 
47 Geminorum §-6| 2.27} 3-6) 2659.9] 1 425.6 7 58.8|-1.0043) 0.5568 0.1011 17-4 
52 Geminorum 6.1 3-4| 25 2.1 5 §4.0- 6 33.4/+0.9604) 0.5564) 0. 1047 HOC 
134 B. Geminorum 6.5 |+2.26] +3.2 |+26 50.7 6 53-9- § 35-7|-I-0952| 0.5561|-0. 1072-244 
A Geminorum 5.1 2.8| 25 12.9 9 44.2/- 2 51.4]+0. 0.1142 655- - 
176 B. Geminorum 6.3 | 2.22] 1.9] 2433.1f 16 14.0+ 3 24.7|/+0.26501 0.5531! 0.1297 1 
181 B. Geminorum 6.0] 2.21] 1.9] 24 25.0 16 39.6+ 3 49.3|+0.3550| 0.§529| 0.1307 
K Geminorum 3-7 | 2.211 1.5) 24 36.2 18 58.7/+ 6 3.5 0.1361 35-3 
82 Geminorum 6.3 |+2.18] +1.4 |+23 21.2 20 49.2|+ 7 50.2/+0.9314] 0.5514|-0. 1403 HQ0+2: 
5 B. Cancri 6.4 0.5| 23 49.1] & 2 22.0-10 48.61-0.3798| 0.5491) 0.1527 |t23-+ 
9 Cancri 6.2 0.3] 22 52.7 4 45.1|- 8 30.4/+0.2536, 0.5481) 0.1578 59-1! 
7 Cancri 5-5 +0.3| 21 49.8 $25: 3-7 51-6|+1.2692| 0.5478 0.1593 8244 
35 B. Canecri 6.4 ~0.3| 23 23.6 4.5i- § 17.9|-0.8328) o. 5466 0.1649F 3-0 
49 B. Cancri 6.0 —0.4|+21 1.0 Il 7.1}- 2 21.5|+1.1932| 0.5452 0.1712 Hoo H 
” Cancri 5-5 1.2| 20 43.8 16 45.7|+ 3 5-7|+0.4984] 0. 5426 0. 1824 76- | 
39 Cancri 6.5 1.5| 20 18.5 20 10.0}+ 6 23.0/+0.3150) 0.5410 0.1888 62-1 
40 Cancri 6.5 1.6| 20 16.3 20 12.3/+ 6 25.3|+0.3462| 0.5410 0.1889 #64-1) 
to2 B. Cancri 6.5 1.5} 19 58.3 20 17.41+ 6 30.2|+0.6502| o. 5409, 0.1891 Irgo- 
é Cancri 6.3 1.5 |tIQ 50.7 20 19.8/+ 6 32.5/+0.7755] 0. 5409-0. 1891 +90 
139 B. Cancri 6.1 2.1; 19 9.0] 8 1 6.3/+11 9.5 0.53871 0.19788 83- 
227 B. Cancri 6.4 3-2| 15 43-9 1§ 29.3/+ I 4.1}+1. 1844 0.5320 0.2213 O05 
12 B. Leonis 6.3 3-7| 16 57.1 17 31.2|+ 3. 2-1|-0.5563] 0.5318| 0.2242ft14-0 
7 Leonis 6.2 3-8] 14 45.5 22 29.61+ 7 50.9|+0.6235| 0.5290 0.2311 B85~ | 
II Leonis 6.5 —3.9 +14 43.9 23 31.4\+ 8 50.8)/+0.4132] 0.5286 -0.2325 HO8-i, 
~ Leonis 5-6 4.2} 1424.6] 4 2 16.7/+11 30.g/+0. 1054] 0. 5275! 0.2361 40-:) 
v Leonis 5.0 4.6| 12 §1.0 9 19.9- 5 39-4|+0.0493] O. 52491 0.2445 )+40-3' 
a Leonis 1.3 5.1] 12 22.9 14 18.8|/- 0 49.9|-0.691 0.5232! 0.2498 8-; 
44 Leonis 5-9 5.1] 9 13.0 22 38.7|+ 7 14.5|}+0.5054| 0.5209, 0.2575 #7471! 
45 Leonis 5.8 —5.4|+10 11:7 
p Leonis 3.8 5-6| 9 44.6 
48 Leonis 5.2 5-0| 7 23.4 
49 = Leonis — 5-7 5-5] 9 5:3 
37 Sextantis 6.3 5-4] 6 49.2 
56 Leonis 6.1 -5.8|+ 6 38.30 
d Leonis 5.0 §-2| 4 4.4 
c Leonis 5.1 6.0] 633.4 
75 Leonis 5.4 5.4| 2 28.6 
76 Leonis 6.0 5-4| 2 6.9 Om 
79 Leonis 5.5 —5.5|+ 1 52.4 3 s7.6lear 39.3 ‘gl+0.3008 0.5178,-0. .2937 Pto-2 
v Leonis 4.5 §.3|- 021.3 10 23.7/- 6 6.4|+0.8359] 0.5184, 0.2748Ir90 ‘ 
9 B. Virginis 6.2 §-9|+ © 9.1 16 23.8I- 0 17.4|-1.3379] 0.5194) 0.2751 F397) 
78 B. Virginis 6.5 5-Ol- 5 14.9] 7 4 48.7|+11 44.3/+0.8027| 0.5227] 0.2733 85- | 
x Virginis 4.8 5-0| 7 31.8 16 54.0\— © 33.4|-0.1407| 0.5277, 0.2682 35-*! 
y Virginis 5.0 4.9|- 9 4.7] 8 © 4.6)+ 6 23.41-0.4686| 0.5315!-0.2636 18-7 
49 Virginis 5.2 4.9| 1017.3 6 25.1|-11 28.6|-0.8930 0.5352] 0.2584 6-0 
4 Virginis 5.7 4.7| 12 16.0 15 4.8 3 6.2}-1.0824| 0.5410] 0.2498t-20-4 
75 Virginis 5.6 4.0| 14 55.6 17 50.9|— 0 25.8|+0.9286) 0.5431] 0.24608 75° / 
83 Virginis 5-6 4.0] 15 45.2 23 3-5|\+ 436.1|+0.4965) 0.5470, 0.2399 )r65-!! 
85 __ Virginis 6.1 —4.2 1-15 20.5 23 32.9|+ 5 4.5|-0.0369] 0.54741-0.2393 130-4 
43 H. Virginis 5-5 4.2| 17 48.3] 9 12 32.4|- 623.6|-0.531010.5581| 0.21934 5-74 
231 G. Virginis 6.4 4.1] 18 11.5 13 14.7|— § 42.9|-0.2956] 0.5587] 0.2181 20-61 
236 G. Virginis 5-7 4.1] 1819.4] 13 55.11— 5 3-9|-0.3091/ 0.5593] 0.2169 +191 
9 G. Libre 6.5 3-9| 20 4.1 20 44.1|+ I 30.01+0.0128) 0.5652] 0.2042 1+34-4) 
17 G. Libre 6.4 +0.04'-4.0!-20 49.0110 1 25.714 6 1.0-0.1689! 0.5693'-0. 1945%24-H4 
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Tae Srar’s At CONJUNCTION IN R. A. thas Par- 
: Hou 
Apparent | 
Name. Mag Declina- Washington Anale Y y |N.S 
___ a 

. ! d h mj h m *; ° 
$8 G. Libre 6.1 |+0.04 o 58.2710 1 sr. 3:4 6 25.7|-0. 0.5697/-0.1937 28:—49 
13 B. Libre 5-7] 9. 21 32.1 5 §9.6,+10 24.6|-0.8158] 0.5733) 0.1847 12-90 
17 G. Libre 6.1 21 42.2 9 39-210 4.2|-0.8042] 0.5765] 0.1762 F-12/-90 
34 G. Libre 5.8 a2 5.2 13 37 o.- 6 15.8|-1.0981] 0.5799} 0.1667 F-32|-90 
533 B. Libre 6.3 24 12.2 20 I1.2+ 0 2.0|-0.0145] 0.5853] 0.14991 27/-45 

$2 Libree 5-0 23 32.6 22 57. lt 2 43.0|-1.0810] 0.5875|-0.14241-34 
b Scorpii 4-7 2529.7)11 3 3. -5|* 6 38.6/+0.3156) 0.5906) 0.1310f+42/-26 
A Scorpii 4.6 25 4.5 4 4.3)+ 7 37.0\-0.2364| 0.5913] 0.1281 13-58 
31 B. Scorpii 5-4 24 16.9 4 I1.5/+ 3. 43-9[-1 0407 0.5914] 0.1277 33'-90 
3 Scorpii 5-9 24 59.6 4 28.4|/+ 8 0.1}-0.3692/ 0.5916] 0.1269 6-67 
4 Scorpii 5-7 6 1.0 4 47.0+ 8 17.9|+0.6176| 0.5919/-0.1260}t+59'— 9 
40 B. Scorpii 5.4 24 35-3 5 58.4|+ 9 26.41-0.9628] 0.5927| 0.12261-27,-90 
4 Scorpii 3.0 25 52.3 6 3.6/+ 9 31.4]/+0.3128] 0.5927) 0.1223 + 41,-26 
48 B. Scorpii 4-9 25 37.8 7 460.3/+1I 9.91-0.1340! 0.5939} 0.117318 —§2 
65 B. Scorpii 5-5 26 6.0 9 34-11-11 6.7/+0.1311] 0.5951] 0.1120 31-36 
85 B. Scorpit 6.0 5 15.8 Iz 7.9|- 8 39.3|-0.9850} 0.5967|-0. 1042 31,-90 
6 Scorpii 3-1 25 23.5 14 29.5 6 23.6}-1.0941/ 0.5980] 0.0970 39,90 
a Scorpii 1.2 26 14.7 17 32-8\— 3 28.01-0.5199] 0.5997] 0.08745 5-79 
116 B. Scorpii 6.2 26 21.3 18 16.81 2 45.9|-0.4740| 0.6002] 0.0851 3-75 
r Scorpii 2.9 28 2.5 19 §5.0\— 1 11.2/+1.0803] 0.6010} 0.0799 -62/+24 
'34 B. Scorpii 6.4 F-o. 717.9 23 2.9/+ 1 48.2/+0. 1022] 0.6023/-0.0698 +2 5-38 
(35 B. Scorpii 6.0 | 0. 28 21.2 23. 17.8/+ 2 2.4/+1.1414) 0.6024) 0.0690/+62 +31 
118 B. Ophiuchi 6.2] 0. 26 24.0]12 7 22.1/+ 9 46.1/-1.2649) 0.6050] 0.0423 -61 —72 
95 G. Ophiuchi 6.1] 0. 27 39-6 Q 22.5|+11 41.3/-0.0819] 0.6055] 0.035613 —49 
43 Ophiuchi 5-4] 0. 28 3.8 13 22.0— 8 29.4)+0.2074| 0.6061| 0.0222 27 —32 
163 G. Ophiuchi 6.3 |-0.54 7 50.7 20 39.0 1 31.1}-0.0818) 0.6063|-0.0026 + 10 -49 

NEW | MOON , 
44. Capricorni 6.0 14 47.4116 21 50.6 4 4.0|/+0.2536| 0.5330/+0.2388 52 —31 
45 Capricorni 5.8 15 8.5 2217.3 3 38.2/+0.7253/ 0.5327] 0.2392 75~ 5 
151 B, Capricorni 6.1 13 7.3417 1 0.4 1 0.4|-0.7268| 0.5303/+0.2421 2/90 
& ~— Capricorni 5-2 13 57.3 2 43.0|+ 0 38.8|/+0.5583/ 0.5288) 0.24381 70-15 
JUPITER -1.6 13 40.5 5 29.4|+ 3 20.1}+0.9484) 0.5174] 0.2431 H76'+ 7 
e Aquarii 5-4 II §9.1 II I1.5}+ 8 51.31+0.5973| 0.5219] 0.251075 -13 
150 B. Aquarii 6.0 9 27-9 14 18.9/+11 §2.9)-1.2622] 0.5195] 0.25331-33-—90 
167 G. Aquarii 6.3 8 20.4]18 1 10.2 1 35.4/+0.3334| 0.5120/+0.2594 60-27 
213 B. Aquarii 6.5 8 45.5 3 34.8|+ 044.9/+1.4024| 0.5104) 0.2604 73/+50 
67 Aquarii 6.4 7 24.6 3 40. 8+ © 50.7|+0.0002] 0.5103) 0.260491 42/-44 
252 B. Aquarii 5.8 5 26.5 9 53-1,+ 6 52.0/-0.4660) 0.5067] 0.2624 19-71 
197 G. Aquarii 6.3 5 15.9 Io 59. 3+ 7 56.3}-0. 3638] 0.5061/ 0.2627 24-64 
263 B. Aquarii 6.1 |-o. — § 10.2 13 12.8+10 6.0|+0.1188] 0.5049|+0.2632 40|-38 
293 B. Aquarii 5-5 |-0.04 3 57-6 20 30. 1! 6 40.6/+0.7929] 0.5014) 0.2643 86-— 3 
13 Piscium 6.4 |+0.02 I 33-3519 5 26. 7+ I 52.0|+0. 5426) 0.4979] 0.2642 77-16 
14 Piscium 5-9 | 0.03 — 1°43.0 6 37.3+ 3 0.6/+1.0279] 0. 4975| 0.2640}+88)+11 

A Piscium 4.6] 0.04'+ + 118.7 IO §4.9+ 7 II.O}-1.0999| 0.4962] 0.2635 f-16 
21 = Piscium 5-6 |+0.08 + 0 36.3 14 §6.3+11 5.7/+0.7216] 0.4953|+0.2627 HOO 7 
22s Piscium 5-8 | 0.08 2 27.5 16 18.2 -11 34.7|-0.9218] 0.4949] 0.2623—- 5-88 
25 ~=Piscium 6.2| 0.09] 1.2] 1 37.1 16 54.7 -10 59.2|+0.1447| 0.4948] 0.2622 + 521-36 
51 Piscium 5.6} 0.25] 4.0} 629.2120 14 27.6+ 9 58.0/+0.4234| 0.4927] 0.2530 68-21 
136 B. Piscium 6.5] 0.28] 5.1| 8 53.6 19 17-5— 9 20.1|-0.9883/ 0.4929) 0.2500 9 Sr 
7  Piscium 3-7 [+0.53\+ 8.5|+14 54.6] 21 22 33.6—- 6 49.71-1.0733| 0.4982|+0.2272F- 16-75 
tor = Piscium 6.2| 0.56] 8.4] 1413.8]22 o 51. 7,~ 4.35-5|+0.1966] 0.4990} 0.2247 55/79 
1065 = Pisctum 6.1 | 0.57] 9.1] 15 58.7 2 55.6— 2 35.1|-1.2694| 0.4997] 0.22241-34-74 
4 Arietis 5.8 | 0.62} 9.5] 16 32.1 726.0+ 1 47.5|-0.8948] 0.5014] 0.2173 5-73 
t Arietis 5-1} 0.68] 10.0] 17 24.3 12 15.3+ 6 28.5|-0.8223] 0.5033| 0.2116 1'-73 
35 B. Arietis 6.4 '+0.71'+10.3'+17 50.9 15 34.8'¢ 9 42.2'-0.6149! 0.5048'+0.2074 11-70 


[Eph rs) 
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Name. 

47 B. Arietis 

20 H’. Arietis 

I ; Arietis 

Arietis 

26 Arietis 

y Arietis 

i Arietis 

e Arietis (mean) 
64 Arietis 

7 Tauri 

Il Tauri 

16 Tauri 

17 Tauri 

18 Tauri 

q Tauri 

20 Tauri 

a1 Tauri 

22 Tauri 

14 H. Tauri 

p Tauri 

Q Tauri 

X Tauri 

17 B. Aurige 

38 B. Aurigz 

47 B. Aurige 
354 B. Tauri 

22 Aurigee 

fe} Tauri 
107 B. Aurige 
112 B. Aurige 
406 B. Tauri 
136 Tauri 
154 B. Aurige 
415 B. Taun 

49 Aurige 

54 Aurige 

39 Geminorum 
40 Geminorum 
47 Geminorum 
52 Geminorum 
134 B. Geminorum 
A Geminorum 
176 B. Geminorum 


181 B. Geminorum 
K Geimnorum 
82 Geminorum 
5 B. Cancri 
9 Cancri 
It Cancri 
35 B. Caneri 
49 B. Cancri 
” Cancri 
39 Cancri 
40 Cancri 

1o2 B. Cancri 

Cancri 


OCCULTATIONS, 1915. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 

















JANUARY. 
At CONJUNCTION In R. A. 

Red’nsfrom, t Hour 
Mag! "975: | “Dectina- Washington Time | Angle, Y y 

| de 4é | tion. ; H 
| 8 fe d h m/| bh m a 
6.5 ;+0.74/+10.2 +17 37.71 82 17 41.6411 45.3|+0.0039] 0.5058:+0. 2047 
6.4 | 0.76) 10.0] 16 49.7 18 32.1/-11 25.7|/+1.1192| 0.5062; 0.2036 
5-9 | 0.75] 10.8] 19 6.2 IQ 9.4|-I0 49.5|-1.2686] 0.5065, 0.2027 
5-6 | 0.80] 41.0} 19 30.7 23 1.8- 7 3.9|-0.9464] 0.5083] 0.1975 
6.2 | 0.88) 11.2) 19 28.9] 28 5 25.2\- 0 52.0/+0.3194/ 0.5116} 0.1882 


5.4 |+0.94/+12.0+21 35.9 
5.7 | 0.96] 11.3] 19 39.2 


4-6 | 1.08] 11.9] 22 0.3 
5-8 | 1.25) 12.9] 24 25.6 
§-9 | 1.32] 12.7] 24 11.0 


6.4 +1.37413.04+25 3.5 


5-4| 3.39] 12.5] 24 1.6 
3-8] 1.39] 12.5] 23 51.0 
5-6] 1.40 12.7] 24 34.6 
4:3 1.40 12.6] 24 12.3 


4.1 |+1.40+12.6/+24 6.4 


5-8| 1.40} 12.6] 24 17.6 
6.5] 1.40) 12.6] 24 16.0 
§-3| 1.44 12.9] 25 19.6 
5-6] 1.58) 12.8] 26 15.8 


§.0 |+3.65+12.8 427 9.1 


5-3 | 1-66) 12.2] 25 26.0 
6.0; 1.87] 11.9} 27 45.6 
6.5 1.94, 11.4; 27 34.9 
6.0] 1.98, 11.3) 27 55.6 


6.4 |+2.04,+10.8427 52.5 
6.4] 2.08 10.9} 28 51.6 





1.8 2.09) 10.7; 28 32.4 
6.5 | 2.13, 10.0) 27 36.6 
5.7 2.12! 9.8} 26 52.5 
§.6 |+2.21'+ 9.3/+27 56.8 
4.6| 2.22, 9.1] 27 35-7 
6.4| 2.26] 9.2) 28 55.9 
6.1] 2.26, 8.7! 27 34.3 


5.1 2.42) 6.8) 28 5.5 
5.8 |+2.44+ 6.5]+28 20.5 








6.2} 2.46, 4.9) 26 11.7 
6.3 | 2.46) 4.8) 26 1.9 
5.6] 2.52, 4.2) 26 59.9 
6.1 | 2.49) 3.7; 25 2.1 
jos +2.54|+ 3.7/+26 50.7 
5.1 | 2.52} 3.1) 25 12.9 
6.3 | 2.54! 2.0, 24 33.1 
| 6.0 2.54] 1.9] 24 25.0 
3-7] 2.55] 1.6] 24 36.2 
6.3 j+2.53\+ 1I.1.+23 21.2 
6.4 2.56)+ 0.3} 23 49.1 
6.2 | 2.55— 0.2) 22 §2.7 
5-5 | 2.52} 0.4 20 49.7 
6.4] 2.57] 0.7) 23 23.6 
6.0 |+2.52|\— 1.3421 1.0 
5-5 | 2.52) 2.2 20 43.8 
6.5 | 2.52) 2.7; 20 18.5 
6.5 | 2.52) 2.7) 20 16.3 
6.5 | 2.51) 2.7 19 58.2 
6.3 +2.51/— 2.7'+19 50.7 


(Eph 1s) 


27 


30 














9 32.1\+ 3 7-5|-1.2611) 0.5138)/+0. 1820 
II 20.4|/+ 4 §2.5|/+1.2176 0.5148] 0.1792 
19 41.Q\-II 1.5]/+1.1626 0.5196) 0.1654 
7 50.8|+ 0 44.5|-0.7 0.5268) 0.1434 
12 41.0\+ 5 25.4|+0.1928] 0.5298] 0.1340 


17 36.6|+10 11.4|+1.1965] 0.5327] 0.1240 
17 44.0+10 18.5|+0.4088] 0.5328] 0.1238 
17 45.6|+10 20.0|+0.8231) 0.5328} 0.1237 


18 3.2/+10 37.1/+0.9681/ 0.5330-+0.1231 
18 5.3/+10 39.1|+0.7658) 0.5330} 0.1231 
18 9.2/+10 42.9/+0.8031| 0.5330} 0.1229 
-1294| 0.5342| 0.4188 


-1336) 0.5397) 0.0983 







-gi- 8 0.9[-0.3395] 0.5493) 9-0537 
2 58.0)+0.1033/ 0.5515) 0.0406 
-IQI1] 0.5524, 0.0350 


12 50.0/+ 3 56.0;+0.0074) 0.5542;+0.0224 
13 51.4|+ 4 55-31-1-0476] 0.5545| 0.0197 
IS 7.7|\+ 6 8.8+-0.6744| 0.5549) 0.0164 
19 19.7|+10 I1.9|+0. 3865) 0.5562) 0.0055 
19 §2.1/+10 43.1|+1.1917| 0.5563/+0.0040 
I 49.1\— 7 32.6}+0.0001| 0.§577;-0.0117 
2 50.5\— 6 33.4|/+0.3681] 0.5579} 0.0144 
4.12.7/— § 14.2)-1.1082] 0.5581) 0.0181 
6 9.0}— 3 22.1|+0.3320) 0.5584) 0.0232 
20 49.5|+10 46.6|-0.8576) 0.5594) 0.0622 


22 41.4|-II 25.5|-1.2469| 0.5594 -0.0671 
7 0.7/— 3 24.3/+0.4182] 0.5587) 0.0889 
7 17.81- 3 7.8)+0.5682| 0.5586; 0.0896 

I2 25.7|+ 1 49.0-0.9634] 0.5579] 0.1027 


13 53-61+ 3 13.9|+0.9906 0.5576 ©. 1064 Fr-9C 


.1089 






17 42.0\+ 6 54.1|+0.3721| 0.5568) 0.F159 
© 8.5|-10 53.1/+0.2835] 0.5552] 0.1316 
© 33.9|-10 28.6/+0.3725] 0.5551] 0.1326 
2 51.7/— 8 15.7/-0.1378] 0.5544] 0.1381 
4 41.1\- 6 30.1/+0.9396] 0.5538}-0. 1423 

10 10.2'— I 12.6|/-0.3716] 0.5520) 0.1549 

12 31.7|/+ I 4.0+0.2543] 0.5512] 0.1602 

13 I1.4,+ 1 42.3:+1.2624| 0.5510) 0.1616 

15 48.6/+ 4 14.0'-0.8295] 0.5500) 0.1674 

18 48.7+ 7 7.9+1.1785) 0. .1738 
© 22.611 29.7,+0.4803] 0.5467| 0.1851 
3 43.8°- 8 15.5|40.2935 0.5453] 0.191 
3 46.1~ 8 13.2 +0.3243] 0.5453} 0.191 
3 5t.1- 8 -4+0.62 0.5452| 0.1920 
3 53-5 8 6.1 40.7502! 0.54521-0.1920 
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JANUARY. 
Tae Star's At CoNJUNCTION IN R.A 
Red’ns from 
A t H 
Name. Mag.|___7975-0 Declina- Washington Angle, Y x’ y 1, §. 
Aa | Ad H 
. 8 ” e ‘ bh m 
39 B. Cancri 6.1 |+2.49|- 3.5/+19 9.0 30 8 35-5|- 3 33-7|/+0-5591| 0.5433/-0.2009 
27 B. Cancri 6.4] 2.41] 5. 5 15 43-9 22 43.5|/+10 6.0|+1.1288) 0.5375] 0.2249 
12 B. Leonis 6.3 | 2.43] 5.8) 16.57.1781 0 43.1/-11 58.4|-0.5996] 0.5367] 0.2279 
7 Leonis 6.2 | 2.38] 6.4] 14 45. § 35-8\— 7 15.3|+0.5633] 0.5348] 0.2349 
II Leonis 6.5 | 2.38) 6.6) 14 43. 6 36.4 6 16.6/+0.3537| 0.5344] 0.2363 
ev Leonis 5-6 |[+2.37-- 6.9]+14 24.5 9 18.5|- 3 39.8/+0.0450] 0.5334;-0.2400 
y Leonis 5-0] 2.32] 7.7] 12 50.9 16 13.2/+ 3. 1.5/-d.0194/ 0.5310) 0.2485 
A Leonis 4.6| 2.26, 8.1) 10 24.7 20 53.0/+ 7 32.3/+1.3389] 0.5295] 0.2537 
a Leonis 1.3 |+2.29/— 8.3/+12 22.8 21 6.1)+ 7 45.0}-0.7593] 0.5294)-0.2540 
FEBRUARY. , 

44 Leonis 5.9 |+2.20\- 8.9i+ 9 12.97 1 5 15 6|- 821 o|+0.4174] 0 5272b0 2618 
45 Leonis §-8| 2.21] 9.2} 10 11.6 6 24.9— 7 13.9|-0.8983] 0.5269} 0.2628 
p Leonis 3.8| 2.20] 9.41 9 44.5 8 55.51- 4.48.1|-1.0922| 0.5264! 0.2648 
48 Leonis §-2 |+2.16— 9.2'+ 7 23.3 9 54.6— 3 50.9|+1.0782| 0.5261 -0.2656 
49 Leonis 5.7 | 2-18 9.41 9 5.2 Io 0.8 3 44.9+-0.7040| 0.5261! 0.2656 
37 Sextantis 6.3| 2.12} 9.8 6 49.1 15 24.6|+ 1 28.7/+0.1942] 0.5251| 0.2694 
56 Leonis 6.1] 2.09} 10.1! 6 38.2 20 15.8/+ 6 10.8|-0.9321] 0.5244! 0.2723 
d Leonis 5-0] 2.041 9.9 4 4.3 22 29.5|+ 8 20.3/+1.1012| 0.5241) 0.2734 
75 Leonis 5.4 |+I.97|-10.4+ 2 28.5 6 41.3'- 7 43.3|+0.4855| 0.5235'-0.2766 
76 Leonis 6.0} 1.96) 10.4 2 6.8 7 29.4-— 6 56.8|+0.6347| 0.5235] 0.2768 
79 Leonis §-5 | I.95| 10.5+ 1 52.3 9 59-9 4 31.0|+0.1876 0.5235| 0.2774 
v Leonis 4.5 | 1.88} 10.6- 021.4 16 19.3|+ 1 36.6+0.7147| 0.5237] 0.2784 
78 B. Virginis 6.5 | 1.71 10.6, 5 15.0 10 28.2\— 4 48.8/+0.6737] 0.5267! 0.2759 
X Virginis 4.8 '+1.60-10.7—- 7 31.9 22 26.0|+ 6 46.00.2694 0.5305,-0.2700 
y Virginis 5.0] 1.52) 10.6 9 4.8 5 33-61-10 20.4'-0.5980) 0.5335] 0.2648 
49 Virginis §.2| 1.46] 10.5 1017.3 Il 52.4\- 414.1 —-1.0230| 0.5365] 0.2592 
1 Virginis §.7{ 1.38) 10.3] 12 16.1 20 31.3/+ 4 7.6\-1.2134/ 0.5413! 0.2499 
73 Virginis 5.6| 1.34 5} 14 55.7 23 17. 4+ 6 48.0+0.8005] 0. ‘S428 0. .2465 
83 Virginis 5.6 [+1.30F- 9.4,-15 45.3 4 30. +11 §0.7/+0.3692] 0.5462/-0.2395 
85 Virginis 6.1] r.29] 9 5. 15 20.6 5 0.3, -11 40.80.1655] 0.5465] 0.2388 
43 H. Virginis 5.5| 1-15] 9.1] 17 48.4 18 4.8+ 056. 2/0. -6579| 0.5554] 0.2180 
231 G. Virginis 6.4] x.14] 9.0, 18 11.6 18 47.5\+ 1 37.3 —0.4212/0.5559, 0.2168 
236 G. Virginis §-7| 1-14] 9.0; 18 19.5 19 28.3/+ 2 16.6—-0.4345) oO. 5564] 0.2155 
9 G. Libre 6.5 |+1.06|— 8.5\-20 4.2 2 21.g!+ 8 55.20.1079 0.5614 —-0.2025 
7G. Libre 6.4] t.01/ 8.4, 20 49.1 7 7-2'-10 30.00.2885 0.5649] 0.1927 
18 G. Libre 6.1] r.o1] 8 3 20 58.3 7 33-1/-10 §.1-0.2160 0.5652! 0.1918 
43 B. Libre 5-7| 0.97} 8.6 21 2.1 II 45.2\- 6 2.4-0.9381| 0.5683! 0.1826 
47 G. Libre 6.1 | 0.92! 8.2) 21 42.2 T§ 28.5)- 2 27.60.9249 0.5710! 0.1741 
64G. Libre 5.8 |+0.87\- 8.2-22 5.3 IQ 30.7'+ I 2§.4—-1.2195| 0.57380. 1644 
1533 B. Libre 6.3 | 0.80; 7.5] 24 12.2 2 12.7|+ 7 51.9/-0.1219| 0.5784] 0.1475 
42 Libre 5.0| 0.77) 7.8 23 32.7 5 3-0|+10 35.4—1.1976| 0.5803] 0.1401 
b Scorpii 4.7| 0.72) 7.1) 25 29.7 9 14.2/- 9 23.31+0.2165] 0.5830] 0.1287 
A Scorpii 4.6] 0.71] 7.3/ 25 4.6 10 16.4'— 8 23.5|-0.3408) 0.5836) 0.1258 
31 B. Scorpii 5.4 |+0.71|- 7.624 17.0 1o 23.8\— 8 16.4-1.1599| 0.5836,-0.1254 
3 Scorpii §-9| 0.71] 7.3] 24 59.7 10 41.0/— 7 59.90.4748] 0.5838] 0.1247 
4 Scorpii 5.7| 0.701 7.01 26 1.1 II O.1/- 7 41.6/+0.5231| 0.5840] 0.1237 
40 B. Scorpii 5-4, 0.69) 7.5! 24 35-3 12 13.2 — 6 31.4'-1.0740] 0.5848) 0.1203 
bs Scorpii 3.0| 0.69] 7.0) 25 §2.3 12 18.5|— 6 26.3/+0.2159/ 0.5848] 0.1201 
48 B. Scorpii 4-9 |+0.67|— 7.11-25 37.9 I14 3-7/- 4.45.3)-0.2347| 0.5858—0.1151 
6; B. Scorpii 5-§| 0.65} 7.01 26 6.1 15 54.2\— 2 §9.3|+0.0348! 0.5868] 0.1098 
85 B. Scorpii 6.0] 0.62} 7.3) 25 15.8 18 31.9— 027.9|-1.0925| 0.5882! 0.1021 
6 Scorpii 3-1 | 0.60] 7.3] 25 23.5 20 57.2/+ I 51.5|-1.2015] 0.5894] 0.0949 
a Scorpii 1.2] 0.56, 7.0] 2614.8] 8 0 5.3+ 452.0|-0.6181/ 0.5908] 0.0854 
116 B. Scorpii 6.2 |+0.56\— 7.01-26 21.3 5710] 0.591 1;-0.0831 


© 50.514 5 35-3 
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THE Star's 
Red’ns from 
Name. M 7918-9» 
Ae 4s | tion. 
2 oo! @ ’ 

47 B. Arietis 6.5 |+0.74|+10.2,417 37.7 
20 H'. Arietis 6.4 | 0.76] 10.0} 16 49.7 
5 Arietis 5-9 | 0.75] 10.8] 19 6.2 
Arietis 5.6| 0.80 11.0] 19 30.7 
26 Arietis 6.2 | 0.88) 11.2] 19 28.9 
y Arietis 5-4 |+0.94:+12.0+21 35.9 
pt Arietis 5-7 | 0.96] 11.3] 19 39.2 
e Arietis (mean) | 4.6| 1.08] 11.9] 21 0.3 
64 Arietis 5.8| 1.25] 12.9] 24 25.6 
7 Tauri §-9 | 1.32] 12.7, 24 I1.0 
II Tauri 6.1 |+1.37 413.0425 3.5 
16 Tauri 5-.4| 1-39] 12.51 24 1.6 
17 Tauri 3.8| 1.39] 12.5| 23 51.0 
18 Tauri 5-6 | 1.40] 12.7] 24 34.6 
q Tauri 4.3 | 1.40) 12.6] 24 12.3 
20 Tauri 4.1 |+1.40+12.6/+24 6.4 
a1 Tauri 5-8 | 1.40° 12.6) 24 17.6 
22 Tauri es 1-40 12.6] 24 16.0 
14 H. Tauri 25 19.6 
p Tauri t ‘8 12.8 26 15.8 
Q Tauri o a leceglecs lea 9.1 
x Tauri §.3 | 1.66] 12.2] 25 26.0 
17 B. Aurige 6.0| 1.87 - 9 27 45.6 
38 B. Aurige 6.5] 1. 94) IL.4! 27 34.9 
47 B. Aurige 6.0] 1.98, 11. 3 27 55.6 
354 B. Tauri 6.4 |+2.04,+10.8)+27 §2.5 
22 Aurige 6.4 | 2.08) 10.9] 28 51.6 
B Tauri 1.8 2.09) 10.7 28 32.4 
107 B. Aurige 6.5 | 2.13' 10.0, 27 36.6 
112 B. Aurige 5.7 | 2. 12) 9.8] 26 52.5 
406 B. Tauri 5.6 |+2.21 + 9.3+27 56.8 
136 Tauri 4.6} 2.22) 9.1| 27 35-7 
154 B. Aurigee 6.4| 2.26 9.2] 28 55.9 
415 B. Tauri 6.1 | 2.26; 8.7) 27 34.3 
49 Aurige 5-1] 2.42} 6.8) 28 5.5 
54 Aurigse 5.8 |+2.44,+ 6.5|/+28 20.5 
39 Geminorum 6.2} 2.46, 4.9] 26 11.7 
40 Geminorum 6.3 | 2.46) 4.8) 26 1.9 
47 Geminorum 5.6] 2.52, 4.2] 26 59.9 
52 Geminorum 6.1 | 2.49) 3.7) 25 2.1 
134 B. Geminorum 6.5 |+2.54|+ 3.7|+26 50.7 
A Geminorum §.1 | 2.52] 3.1) 25 12.9 
176 B. Geminorum __, 6.3} 2.54! 2.0, 24 33-1 
18:1 B. Geminorum _ 6.0 | 2.54] 1.9] 24 25.0 
K Geimnorum ; 3.7| 2.55) ft. 6 24 36.2 
82 Geminorum 6.3 |+2.53\+ 1.1423 21.2 
5 B. Cancri 6.4] 2. 56\+ 0.3] 23 49.1 
9 Cancri 6.2 | 2.55—- 0.2] 22 §2.7 
7} Cancri 5-5 | 2-52] 0.4, 21 49-7 
35 B. Cancri 6.4] 2.57] 0.7] 23 23.6 
49 B. Cancri 6.0 |+2.52/— 1.3421 1.0 
” Cancri 5-5 | 2.52] 2.2) 20 43.8 
39 Cancri 6.5 | 2.52] 2.7| 20 18.5 
40 Cancri 6.5| 2.52] 2.7) 20 16.3 
102 B. Cancri 6.5 | 2.51] 2.7| 19 58.2 
é Cancri 6.3 1+2.51 2.7'+19 50.7 


[Eph 1s] 


' Apparent Hour 
Declina- Washington Time.| “37° 


24 


25 


30 


19 9- 


Ar CoNnyJUNCTION mv R. A. 











m| h m 


h 
17 at. .6|+11 45.3/+0.0639) 0.5058 





32.1-11 25.7|+1.1192/ 0.5062] o 





10 49.5|-1.2686) 0.5065 0.2027 
23 1.8- 7 3.9/-0.9464! 0.5083] 0.1975 
0.5116} 0.1882 p58 





Liam 
ing Par- 
aliets. 
x. 


S. 


han aes 


ae 


i] i . 


9 32.1/+ 3 7.5}-1.2611| 0.5138 +0.1820 38-68 


7 50.8/+ 044.5 


7 
12 41.0+ 5 25.4|+0.1928) 0.5 
15 39.7\+ 8 18.3|-0.3847 0.5315|+0. .1280 
17 34. -4+10 9.2/+0.997 5| 0.5327, 
17 36.6+10 11.4/+1.196 
17 44.01+10 18. 5/+0. 4088 
17 45.6|+10 20.0/+0.8231/ 0.5328) 0.1237 


18 3.4/+10 37.1|+0.9681/ 0.533 
18 5§.3/+10 39.1/+0.7658) 0.5330] 0.1231 +go+14 
-803 1] 0.5330) 0.1229 [+ 90-16 | 












18 9.2|+10 42.9 

20 8.0-11 22.2 
5 36.2- 212.9 
9 5§-7/* I 57.8|-0.7 . 

10 58.0+ 2 58.1/+1.2757] 0.542 
© 26.9)- 8 0.9]-0.3395] 0.5493 
5 40.8)- 2 58.0/+0.1033/ 0.5515 
7 §5.1\- 048 IQI1| 0.552 


13 51.4/+ 455.3 1.0476} 0.5545 
15 77 +6 88 


— 324. 4182 eaage 0.0889 
717.8 3 7. 5682) 0.5586, 0.0896 
12 25.7\+ 1 49 9634] 0.5579' 0.1027 
13 53.6/+ 3 13.9|+0 0.5576 0.1064 


© 33.9|-10 28.6|+0. 372 


2 §1.77- 8 15.7|-0.1378] 0.5544] 0.1381 
441.1} 6 30.1/+0.9396| 0.5538]-0.1423 
IO 10.2— I 12.6/-0.3716) 0.5520] 0.1549 


12 31.7,+ I 4.0,+0.2543] 0.5512 
13 II. 4+ I 42.3|+1.2624) 0.551 
15 48.614 4 14.0,-0.8295] 0.55 


18 48.7 


© 22.6)-11 29.7,+0. 


3 43-8 
3 ec 


+ 7 7.941. .1785] 0. 


81 
3 51-11- 8 8.4+0.62 


3 53-57 


4803} 0.5467 
8 15.5/+0.2935] 0.5453 
-2,+0.3243] 0.5453 
0.5452 
8 6.1 +0.7502! 0.5452 


II 20.4/+ 4 52.5|+1.2176) 0.5148] 0.1792 }+90 
19 41.Q-II 1.51+1.1626 0.5196] 0.165490 
0.5268) 0.1434 
0.13408 55-18 
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oO. 5327] 0.1240 90 
0.5328] 0.1238 
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ELEMENTS FOR THE PRED?271.° “= 
JANUART 

















Name. 
B. Caneri 6.1 |+2.49F 3.5}¢19 9.0 - 
B. Caneri 6.4| 2.41| 5-3) 15 43.9 te 
B. Leonis 6.3| 2.43 §.8| 16 57.1 - 

Leonis 6.2| 2.38] 6.4| 14 45-5 - 

Leonis 6.5| 2.38] 6.6 14 43.8 

Leonis 5.6 |+2.37+ 6.9|+14 24.5 

Leonis 3.0] 2.32] 7.7] 12 50.9 

Leonis 4.6| 2.26] 8.1] 10 24. 

1 





3 |+2.2)- 8.3|+12 22. 





FEBRUARY. 






















































574 OCCULTATIONS, 1915. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
FEBRUARY. 
Name. 
° h | 
r Scorpii 2.9 40.54 6.4-28 2.5] 8 2 31.9/+ 7: 12.6,+1.0037| 0.5918/-0.0779 #162417 
134 B. Scorpii 6.4| 0.50] 6.8) 27 18.0 5 44.5/+10 17.3 +0.01 59] 0.5930) 0.0680f+ 21-43 
135 B. Scorpit 6.0| 0.50) 6.4) 28 21.2 5 59.7|+10 31.9 +1.0685) 0.5931] 0.0672 62 +23 
95 G. Ophiuchi 6.1 | 0.40] 6.6) 27 39.6 16 21.7/— 331. 8-0. 1623] 0.5957] 0.0343 9-S4 
43 Ophiuchi 5.4| 0.36; 6.5) 28 3.8 20 28.3/+ 0 24.6,+0.1341| 0.5962}-0.0210 23-36 
163 G. Ophiuchi 6.3 |+0.29\- 6.6-27 50.8] 9 3 58.2/+ 7 35.8\-0.1530| 0.5963/+0.0034F 7-53 
Sagittarii (var.)| 4.4 | 0.28 6.6' 27 48.1 5 34-6+ 9 8.1-0.1889/ 0.5962} 0.0086 5-55 
4 G. Sagittarii 6.2 | 0.27; 6.8] 26 56.9 5 55.8/+ 9 28.4)-1.0538) 0.5962) 0.0097 f-43-90 
10 G. Sagittarii 5-7 | 0.25] 6.51 28 3.2 g 0.8-11 34.2,+0.1169 0.5958) 0.0197 22-37 
210 B. Scorpii §.8| 0.24) 6.4) 28 45.1 9 44.510 52.4,+0.8426, 0.5957} 0.0220f+61 + 6 
38 B. ittarii 4.7 |+0.21\— 6.4-28 28.1 13 18.5 7 27.2/+0.6540 0.5950:+0.0335+S6- 6 
C. D.-28° 14268] 6.4| 0.20, 6.3] 28 55.3 14 46.3|/- 6 3.1/+1.1682: 0.5946) 0.0382 F+61+34 
48 G. Sagittarii 6.3 | 0.18 6.5, 28 19.1 16 §0.2/- 4 4.2, +0.6390; 0.5941) 0.0447 S6- 7 
62 B. Sagittarii 6.0; 0.18 6.3) 28 41.0 16 §0.3i- 4 4. r+. ©107'0.5941| 0.0447 f61 +18 
66 B. Sagittarii 4.7| 0.18 6.8) 27 4.6 17 6.6\- 3 48.50.6145! 0.5 0.045614 -90 
58 G. Sagittarii 6.1 |+0.17— 6.4-—28 28.3 18 35.4+ 2 23. glo. 8783! 0.5935/+0.0503 H62~ 8 
68 G. Sagittarii 6.2| 0.15) 6.8) 26 41.3 20 48.0\— 0 16.20.8207] 0.5927] 0.05725-24-— 
69 G. Sagittarii 6.3 | 0.15) 6.8) 26 48.6 20 56.5|\- 0 8.1-0.6873| 0.5927] 0.0577} 17 9 
86 B. Sagittarii 6.5| 0.15 6.8 26 38.3 21 16.1/+ O10. “7p. 8439) 0.5926; 0.0587 25-90 
9 Sagittarii 3-3 0-10) 6.6] 27 4.9]10 3 40.1/+ 619.2 10.0458 0.5 0.0784 [+23 -41 
6 Sagittarii 2.1 |+0.08— 6.8-26 24.3 7 23-9|+ 9 53. obo. 3311| 0.5879/+0.0895F 565 
2o1 B. Sagittarii 5.9 | 0.04 6.8 26 3.1 14 25.9/- 7 20.9,+0.0094, 0.5838) 0.1099 )+24~43 
Y Sagittarii 4.9 | 0.03, 6.9) 25 24.4 1§ 21.2 627. 8-0. -5496| 0. §833| 0.1125 4-82 
x Sagittarii 4.9 \+0.01 7. ‘0 24 40.6 19 13.6\- 2 44.5\-0.8410: 0.§807! 0.423219 -~ 
51 Sagittarii 5-8 | 0.00 6.8 24 54.5 23 32.1\+ 1 23.9-0. 0486 0.5776) 0.1347 [24-47 
h Sagittarii 4.7 ;-0.01,— 6.8-25 4.4 23 48.2+ 1 39. 4 +0. 1582, 0.5774,+0.1354(+34-35 
53 Sagittarii 6.3| 0.02 7.0 2337-4f11 1 5. a+ 2 53.4—-1.1536'0. $765 0.1387 [-40-99 
274 B. Sagittarii 6.1| 0.02, 7.0 23 37.6 I 12.4+ 3 0.3,-1.1348 0. 5764! 0.13901 38-0 
308 B. Sagittarii 6.3] 0.04 6. 8 24 9.3 6 59.4\+ 8 34. Ol+0. 2539 0. 3719 0.1535 fa! -50 
329 B. Sagittarii 6.1 | 0.05 6. 9 22 58.4 9 56.1/+71 24. 1p0. .4989 0.5696) 0.1605—+ 3-76 
336 B. Sagittarii 6.5 |-0.06,— 6.9, 22 50.2 IO 54.7/-I1 39.50.4822: 0.5688 +0.1628F 5-75 
| NEW | MOON. | | 

13 Piscium 6.4 |-0.09— 1.5- 1 33.3116 14 42.1-11 4.6+0.5914 0.5014 +0.2665 80-4 
14 Piscium 5-9 | 0.09: 1.5- I 43.0 15 §2.1— 9 56.6 +1. 0761) 0.5011; 0. 2663 88 +14 
A Piscium 4.6 |-o.10- 0.8+ 1 18.7 20 7.2\- 5 48.7,-1.0449, 0.5000 +0.26585-13 -89 
21 Piscium 5-6 ool 8 0-5 © 36.2716 o 6.1/\- 156.640.7734) 0.4991| 0.2650ftgO- 4 
22 Piscium 5.8 | 0.08 227.5 I 27.2/~ 0 37-8,-0.8649| 0.4988) 0.2647 1-38 
25 Piscium 6.2 |-0.07 - °. 3 I 37.1 2 3.2 0 2.8 +0. an 0.4987] oO. 55-38 
51 Piscium 5.6 |+0.02/+ 2.31 6 29.2 23 21.2|- 3 20.6+0.4821' 0.4968, 0.2553}+72-18 
136 B. Pisctum 6.5 |+0.03/+ 3.244 8 53.5[17 4 7.5/+ 117.8 0. 9237 0.4970:+0.2522F- 5-8 
” Piscium 3-7| 0.20, 6.5)-14 54.6918 7 5.3/+ 3 29.91.0079 0.5015] 0.2286F12-75 
IOI Piscium 6.2 | 0.23] 6.5) 14 13.7 9 22.0|+ 5 42.6'+0.2579 0.5022| 0.226158 -26 
105 Piscium 6.1 | 0.24; 7.1) 15 58.6 Il 24.7|+ 7 41.81.2040 0.5028] 0.22385-27-74 
4 Arietis 5.8] 0.28) 7.6) 16 32.1 15 §2.7|-11 58.00.8311! 0.5042) 0.2185} 9773 

t Arietis 5.1 [+0.32/+ 8.1417 24.3 20 39.7/- 7 190-7995 0.5059}+0.2126f* 3773 
35 B. Arietis 6.4 | 0.35] 8.41 17 50.9] — 23 57-6|- 4 7.3-0.5532| 0.5072) 0.2083 )114-4 
47 B. Arietis 6.5 | 0.38) 8.4) 17 37.6719 2 3.64 2 4.9/+0.1238)/0.5 0.205575! 30 
20 H!. Arietis 6.4] 0.39] 8.2] 16 49.7 2 53.7 1 16.21+1.1767| 0.5083] 0.2043 Fge+5! 
15 Arietis 5-9 | 0.38) 9.0] 19 6.1 3 30.8)/— 0 40.2/-1.2063| 0.5086) 0.2035 ri 
6 = Arietis 5.6 |+0.43/+ 9.2419 30.7 7 21.81+ 3 3.9|-0.8856) 0.5102:+0.1981F- $7 
26 Arietis 6.2 | 0.50! 9.5] 19 28.9 I3 43-3|+ 9 14.0|+0.3767] 0.51301 0. 1886#00-15 
Ld Arietis 5-4] 0.54] 10.4] 21 35.8 17 49.2|-10 47.6|-1.2029/ 0.5149] 0.1822 31-08 
Ke Arietis 5.7| 0.58! 9.8! 19 39.2 19 37-11- 9 3.01+1.2729| 0.5158) 0.1793)7857 
é Arietis (mean) | 4.6| 0.68) 10.5] 21 0.2920 3 57.6 057.9|+1.2166| 0.5198) 0.16535+90%4! 

44 Arietis 5.8 |+0.84'+11.8.4+24 25.6 16 6.6}+10 48.1}-0.6974! 0.5260'+0.1430% 5 
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Name. 


OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
F EBRUARY. 


Tse Srar’s 


Red'ns from 
1915.0. Apparent 





Mag. Decli 

Aa Aj tion. 

8 iad e c 
§-9 |+0.92/+11.8/+24 1.0 
6.1 | 0.96) 12.11 25 3.5 
5-4} 9.99] 11.7] 24 1.6 
3-8 | 0.99} 11.6] 23 51.0 
5.6} 0.99] 11.9] 24 34.6 
4-3 |+0.99}+11.8)4+24 12.3 
4.1 | 0.99] 11.7] 24 6.4 
5.8] 1.00) 11.8) 24 17.6 
6.5] 1.00) 11.8] 24 16.0 
§-3 | 1.03) 12.2] 25 19.6 
§.6 '+1.18)+12.3|+26 15.8 
5.0 | 1.25] 12.5] 27 9.1 
6.0] 1.50) 12.1] 27 45.6 
6.5 | 1.58) 11.7) 27 34.9 


6.0 1.62] 11.6) 27 55.6 


6.4 +1.7O}411.2/+27 §2.5 
1.73| I1.5| 28 51.6 
1.75] I1.2| 28 32.4 
10.6) 27 36.6 
10.3) 26 §2.5 





4.9/+26 50.7 
4.0] 25 13.0 
2.9} 24 33.1 
2.8, 24 25.0 
2.5] 24 36.2 
1.9|/+23 21.2 
I.I] 23 49.1 
0.6] 22 52.7 
0.2] 21 49.8 
2.57|+ 0.1] 23 23.7 
+2.54|/- 0.8421 1.0 
1.8] 20 43.8 
2.58} 2.4] 20 18.5 
2.4] 20 16.3 
2.5} 19 58.2 
6.3 |+2.58|— 2.5|+19 50.7 

.4| Ig 9.0 
6.4 | 2.58] 6.0, 15 43.9 
6.2) 16 57.1 
7.1| 14 45.5 
7-3,+14 43-8 
7-7| 14 24-5 
8.8) 12 50.9 
9.6) 10 24.7 
9-5| 12 22.8 


5-9 I+2.52'-10.7\+ 9 12.9 





[Eph xs] 


At CONJUNCTION IN R, A. 


o1d 


Limit- 
ing Par- 
allels. 





27 


2 1.5 330.210.4573 0.5312 0.1231 


2 3-Il- 3 34.7|\+0.8721/ 0.5312/+0.1231 
2 20.7;— 317.641.0173] 0.5314) 0.1225 
2 22.8\— 3 15.6|/+0.8146) 0.5314] 0.1224 
2 26.8\— 3 11.7|+0.8520 0.5314] 0.1223 
4 26.0-— 1 16.4}-0.0822/ 0.5325] 0.1182 


13 57-2/+ 7 55-9-0.0895) 0.5372/+0.0975 
18 18.5|-11 §1.5|-0.6671) 0.5393] 0.0877 


8 56.8)+ 2 16.9[-0.3022/ 0.5456) 0.0531 
14 13.6|+ 7 22.7|+0.1401) 0.5476) 0.0401 
16 29.2/+ 9 33-6/-0.1559| 0.5484) 0.0345 
9 39.0|+0.041 5} 0.5500,+0.0219 
8 39.0|-1.0170) 0.5503| 0.0193 
23 46.3|- 7 24.6|-0.6430 0.5507] 0.0160 

4 0.9)- 3 19.0;+0. 4198 0. 5518, 0.0051 
2 47.4|+1.2273, 0.5519+0.0037 


II 36.7/+ 4 0.6/+0.3989] 0.5534 0.0146 
12 59.7|+ 5 20.6\-1.0824 0.5537| 0.0182 


(0.0669 


© 38.7/\-1.2263) 0.5551 
| 0.0885 


16 4.3|+ 7 27.3\+0.4403; 0.5547 
16 21.7/+ 7 44.1|/+0.5905| 0.5547! 0.0892 
2I 32.2)-11 16.5|-0.9452/ 0.5541, 0.1023 
23 0.8 9 50.9/+1.0116) o. 5539 0. 1060 
© 0.7 8 53.2/-1.0397) O. 5538-0. 1084 
2 51.0\— 6 8.9/+0.3910 0.5534 0.1155 
9 20.1\+ © 6.4/+0.3006/ 0.5522) 0.1312 
9 45-5|+ 0 30.9|+0.3894] 0.5521, 0.1322 
12 4.1/+ 2 44.6|-0.12181 0.5516 0.1376 
13 54.1|+ 4 30.8|+0.9555| 0.5512'-0.1419 


19 24.6}+ 9 49.7|-0.3571/ 0.5498 0.1545 
21 46.6|-11 53.2/+0.2681) 0.5492, 0.1598 








22 26.4\-11 14.8/+1.2755| 0.5491, 0.1613 
I 4.0 8 42.6/-0.8155] 0.5483) 0.1670 
4 4 548. 4/+1. ‘1895 o. ‘5474,-0- 1735 





9 52-7 
14 42.7|+ 3 39.6|+0.5675] 0.5370} 0.2360 
15 42.8\+ 4 37.8|+0.3589| 0.5368|-0.2375 
18 23.1|+ 7 12.8|+0.0518] 0.5360 0.2413 
I 12.7/-10 EI.1{-0.0127] 0.5344) 0.2502 


5 48.5)- 5 44.2/+1.3348| 0.5334] 0.255618 


6 1.3I— § 31.9|-0.7470| 0.5334] 0.2559 
Iq 2.9|+ 2 14.1|+0.4198] 0.5320!-0.2642 





576 OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
FEBRUARY. 
















THE STAr’s At CONJUNCTION IN R.A. 


Red’ns from 
1915.0. Apparent 


eclina- Washington 


Mean Time. H 


h m 


45 Leonis 5.8 |+2. re —10.8/+10 11.6 98 I§ 10. ‘1 3 19.¢ 9|-0.8842| 0.5318—0.2652F- 3-80 
p Leonis 3-8] 2.53] 13.11 9 44.5 17 38.7/+ § 42.9}-1.0761| 0.5314] 0.2674 f-15-% 
48 Leonis §.2| 2.49) 11.3) 7 23-3 18 36.7/+ 6 39.1|+1.0742| 0.5314] 0.2682 16 
49 Leonis 5-7 |+2.52-11.3+ 9 5.2 18 42.8/+ 6 45.0/-0.6913| 0.5313}-0.2683 8-8: 





MARCH. 





Sextantis 6.3 |+2.49\-11.9'+ 6 49.1] 1 0 0. 2'+1I §2.2|+0. 1984] o. 5308-0. 27524 













































56 Leonis 6.1] 2.48] 12.5! 6 38.2 445-1- 7 32.1 .Q161] 0.5305] 0.2754 
d Leonis 5-0| 2.44 12.7) 4 4.2 6 55.9— § 25.5/+1. . +1f 
75 Leonis 5.4 |+2.41\-13.5/+ 2 28.5 ‘ 3719 
76 Leonis 6.0] 2.41! 13.6] 2 6.8 1§ 43.1j+ 3 4.8l+0. 6344| 0.53 . “i 
79 Leonis §-5| 2.40] 13.8/+ 1 52.2 18 9-9+ 5 26.9|+0. 1926] 0.5307] 0.2812 F 54-4 
v Leonis 4.5 | 2.37] 14.2)- 021.5] 3 oO 19. “511 24. 6/+0.7 139] 0.5314) 0.2823 g0- 7 
9 B. Virginis 6.2] 2.36] 14.614 0 9.0 6 4.4- 7 1.7}-1.4228] 0.5323) 0.2825 [52-72 
78 B. Virginis 6.5 |+2.27|-14.9- 5§ 15.0 17 58.5+ 429.21+0.6753| 0.5351/-0.2801 P84- 9 
x Virginis 4.8| 2.21] 15.2) 731.9] 8 5 35.8— 8 16.6\-0.2537] 0.5392] 0.2742[+26-38 
~ Virginis 5.0] 2.181 15.21 9 4.9 12 31.2— I 35.1|-0.5770) 0.5421) 0.2689 }+12 -So 
49 Virginis 5-2] 2.14] 15.2] 1017.4 18 39-4 + 4 20.6|-0.9957 0-545! 0.2031 12-99 
t Virginis 5.7| 2.09] 15.01 1216.2] 4 3 4. I-11 32.2|-1.1828 3-90 
75 Virginis 5-6 |+2.07|-14.4|-14 55.8 5 45-9— 8 56.1/+0.8080) 0.5511|-0.2500F75- 1 
83 Virginis 5-6 | 2.04) 14. -3| 15 45-4 IO 51.2\- 4 1.4|+0.3829! 0.5541] 0.2427 159-24 
85 Virginis 6.1 | 2.04' 14. 4 15 20.7 II 20.0- 3 33. 6\-0. 1457! 0.5543] 0.2420} 36-32 
43 H. Virginis 5.5 | 1.95! 13.81 17 48.5] & 0 6.04 8 44.7|-0.6310] 0.5623] 0.2205 3-8 
231 G. Virginis 6.4] 1.95] 13.6, 18 11.7 © 47.7+ 9 24.8}-0.3965) 0.5627| 0.2192 #1548 
236 G. Virginis 5.7 |+1.94|-13.6.-18 19.6 I 27. 6410 3.21-0.4096| 0.5632/-0.2179 fF 14-09 
9 G. Libra 6.5 | 1.90] 13.0) 20 4.2 8 12. 7\- 7 26.7|-0.0851| 0.5675) 0.2045 f+ 20-45 
17 G. Libre 6.4 | 1.86) 12. 8! 20 49.2 12 §2.8— 2 57.1|-0.2634] 0.5705) 0.1944 19-56 
18 G. Libre 6.1 | 1.86) 12.7; 20 58.3 13 18.2\- 2 32.60.1923] 0.5708) 0.1935 f+22-55 
43 B. Libre 5.7 | 1.84] 12. 8 21 2.2 17 26.0+ 1 25.80.9076) 0.5734 0.1841 F-17 90 
47 G. Libre 6.1 |+1.80\-12.2—-21 42.3 a1 sol 4 §7.2}-0.8944| 0.5757\-0.1753917 
64 G. Libre 5.8] 1.77 12.0) 22 5-31 6 1 4.6+ 846. 71-1.1871| 0.5780, 0.1654 40-0 
153 B. Libre 6.3 | 1.72| 11.1 24 12.3 7 41.9— 8 51.5/-0.0955] 0.5818! 0.1482 22-48 
42 Libre 5.0] 1.69} 11.2) 23 32.7 10 30.5|/— 6 9.7/-1.1658 0.58331 0.1406 F- 41-99 
b Scorpii 4.7 | 1.66} 10.3! 25 29.8 14 39.5|— 2 10.6'+0.2424| 0.5853; 0.1290 39-32 
A Scorpii 4.6 '+1.65|-10.4-25 4.6 15 41.3- 1 11.2-0. 3126, 0.5858 —0.1261F 90s 
31 B. Scorpii 5-4] 1.64] 10.7, 2417.0 15 48.5— 1 4.344. 1287} 0.5859, 0.1258F 39-* 
3 Scorpii 5-9 | 1.65] 10.4) 24 59.7 16 5.7\- 047.9 0.4460) 0.5860) 0.1250F 2-73 
4 Scorpii 5-7 | 1.65} 10.0 26 1.1 16 24. 6- 0 29.7,+0. .§482| 0.5862) 0.1240#55 13 
40 B. Scorpii 5.4 | 1.63] ro. S 24 35.4 17 37.2,+ 0 40.0-1.0432] 0.5867| 0.120633 
" Scorpii 3.0 tT. 64-10. 1-25 52.4 17 42.5i+ 0.45.1'+0.2423 0.5867/—0. 1203 38 -30 
48 B. Scorpii 4. 9! I. 6a 10.1! 25 37.9 19 27.rl4 2 25. 5! .2 oO. 5875; O.TI53R14-% 
65 B. Scorpii 5: 5 1.60! 9. 8) 26 6.1 21 17.0+ 4 10.9|+0.0623] 0.5882, 0.1099 f+27 -# 
85 B. Scorpii 1.§7; 10.0 25 15.9 23 54.0+ 641.5|/-1.0621) 0.5892] 0.1021 36-0 
6 Scorpii on 1.55) 9-8 25 23.6] 7 2 18.7+ 9.0.4|/-1.1711/ 0.5 0.0949 Fs0-—Y 
a Scorpii r 2 +1. 52 9 3-26 14.8 § 26.5 —11 59.5|-0. 5889} 0. 5910'-0.0853- o-f 
116 B. Scorpil I. St) 9 3 3) 26 21.4 6 11. 6-11 16.30.5418] 0.5912] 0.083;0F- 7 
r orpil 1.51) 28 2.6 .O- .O+1.0315| 0.5917] 0.0778 62 +20 
134 B. Scorpii 6. 4 I. 47. 3. 6 27 18.0 rf * 5i- 6 83. glto. oaas On924 0.068 22-4 
135 B. Scorpii 6.0 1.47 8.4! 28 21.3 II 20.8— 6 19.7;+1.0971| 0.5924; 0.0670f+62*:* 
95 G. Ophiuchi 6.1 |+1.36— 7.9-27 39.6 21 44.7,+ 3 38.50.1329] 0.5936)-0.0341 Fi! -S 
43 Ophiuchi 5-4] 1. 31) 7.5 28 3.87 8 1 52.8,+ 7 36.4 +0.1642 0.§935|-0.0209 f+26 —H4 
163 G. Ophiuchi 6.3] 1.23, 7.1 27 50.8 9 26.5\- 9 8.6-0.1234] 0.5927|+0.0034F 8-5! 
| Sagittarii (var.)' 4.4| 3.21] 7.0! 27 48.1 II 3.9— 7 35-2/-0.1594| 0.5924] 0.0085F 7-5 
4 G. Sagittarii 6.2] 1.20 7.3] 26 56.9 II 25.3 7 14.7|-1.027 5] 0.§923| 0.0097 F42 
o G. Sagittarii 5-7 '+1.17!-— 6.7!-28 3.2 14 32.3'— 4. 15.314+0.14751 0.59 16++0.0190 423-3; 
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Red’ns from 
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Name. Mag. Declina- 
da 46 a 

Scorp - : 6. ; | 

B. ii 5.8 |+1.17\- 6.4|-28 45.1 
B. Sagittarii 4-7 | 1.13} 6.2) 28 28.1 
C. D.-28° 14268 6.4| 1.11] 6.0, 28 55.3 

G. Sagittarii 6.3 | 1.09] 6.1) 28 19.1 
B. Sagittarii 6.0} 1.09] 5.9] 28 41.0 

» B. Sagittarii 4-7 |+1.07|- 6.5|-27 4.6 
' G. Sagittarii 6.1 | 1.07] 5.9) 28 28.3 
» G. Sagittarii 6.2 | 1.03] 6.4) 26 41.3 
» G. Sagittari 6.3 | 1.03] 6.3! 26 48.6 
> B. Sagittarii 6.5 | 1.02} 6.4 26 38.3 
> Sagittarii 3-3 |+0.96I— §.8\-27 4.8 
5 Sagittarii 2.1] 0.91] 5-7] 26 24.3 
( B. Sagittari §-9| 0.84) §.4| 26 3.1 
b Sagittarii 4-9 | 0.82] 5§.5| 25 24.3 
( Sagittarii 4-9 | 0.78] 5.5! 24 40.6 
t Sagittarii 5-8 |+0.74/- 5.1124 54.4 
k Sagittarii 4-7| 0.74, 5.1] 25 4.4 
3 Sagittarii 6.3] 0.71] 5.4) 23 37-4 
4 B. Sagittarii 6.1] 0.71) 5.4] 23 37.6 
8 B. Sagittarii 6.3 | 0.66] 4.9] 24 9.3 
9 B. Sagittarti 6.1 |+0.62\— 5.0\-22 58.4 
6 B. Sagittarii 6.5 | 0.61] 5.0; 22 50.2 
4 Capricorni 5-7| 0.56] 4.8) 22 4.5 
6 B. Capricorni 6.2] 0.52] 4.3] 22 40.5 
9 Capricorni 5:7| 0.40 4.7| 18 14.8 
fol Capricorni 6.2 |+0.40\- 4.3|-19 22.0 
I Capricorni 6.5 | 0.38] 4.6) 17 51.8 
4 Capricorni 4-21 0.371 4.5] 17 34.4 
URaNus 6.0}...]. 17 18.1 

(4 B. Capricorni 6.1 | 0.34] 4.2] 17 41.9 
30 Capricorni 5-4 |+0.341- 3-9.-18 20.6 
31 Capricorni 6.3 | 0.34] 4.0} 17 49.2 
I Capricorni 4-3 | 0.32) 4.1] 17 11.9 
42 Capricorni 5-1] 0.24] 4.0) 14 25.7 
44 Capricorni 6.0] 0.24] 3.9] 14 47.4 
45 Capricorni 5-8 |+0.25;- 3.8i-35 8.4 
s1 B. Capricorni 6.1] 0.22] 3.9] 13 7.2 
i Capricorni 5-2 | 0.22/— 3.7] 13 57.2 
MERCURY 0.7 eee |mI2 53.8 
NEW 

” Piscium 3-7 | 0.00]+ 4.71+14 54.6 
OL Piscium 6.2 |+0.02} 4.8! 14 13.7 
05 Piscium 6.1 | 0.02] 5.2] 15 58.6 
4  Arietis 5-8] 0.04] 5.6] 16 32.1 
+ Arietis 5-1 |+0.061+ 6.1/+17 24.3 
35 B. Arietis 6.4| 0. 6.4 17 50.8 
47 B. Arietis 6.5} o.10; 6.4] 17 37.6 
20 H". Arietis 6.4] 0.11! 6.3! 16 49.7 
1§ Arietis 5-9] 0.10 6.8) 19 6.1 
6  Arietis 5.6 |+0.13}+ 7.2/+19 30.6 
26 ~—s Arietis 6.2] 0.18] 7.6] 19 28.8 
y  Afietis 5-4] 0.20 8.4] 21 35.8 
HM Arietis -7| 0.24] 8.0 19 39.1 
€  Arsietis (mean) | 4.6| 0.31) 8.7] 21 0.2 
64 = Arietis 5-8 Ho. 43/+10.1/+24 25.6 
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At CONJUNCTION IN R.A. 


Apparent I washington 
Mean Time. 


d m 
8 15 16.5— 3 33-0 


10 


ll 


12 


MOON. 


17 


18 


19 


(Eph 15] 








{ 
H 











h m| h 
+0.8762! 0.5914/+0.0219 
18 53.1|- O 5.2,+0.6871) 0.5903) 0.0332 


20 22.1,+ I 20.1.+1.2039| 0.5898) 0.0379 
22 27.7+ 320.740.6724) 0.5 0.0443 
22 27.9'+ 320.9 +1.0459] 0.5 0.0443 


22 44.4 + 3 36.6 -0.5877 0. 5889)/+0.0452 
014.4:+ § 3.1,+0.9130) 0.5883] 0.0498 
2 29.1+ 7 12.3,-0.7954| 0.5874] 0.0567 
237-7;+ 7 20.5 -0.6613] 0.5873) 0.0571 
257-5+ 7 39-5 0.8188 0.5871} 0.0581 
9 27.8\-10 5.8 +0.0756/ 0.5839/+0.0775 

13 15.6\— 6 27.0—-0.3042] 0.5817] 0.0885 

20 25.5|+ 0 26.1 +0.0380) 0.5772| 0.1085 

21 21.8/+ 1 20.2;-0.5254| 0.5766) 0.1110 
1 18.8\+ 5 8.1 —-0.8198) 0.5738] 0.1216 


5 42.7|+ 9 21.90.0218) 0.5706|+0.1328 
5 59-2|+ 9 37-9 +0.1867! 0.5704] 0.1335 
7 17.8)+10 53.5 -1.1306' 0.5694) 0.1368 
7 25.1+1L 0.5-1.1175| 0.5693! 0.1371 
13 19.6|— 7 18.2 +0.2820) 0.5648) 0.1513 


16 20.1|- 424.4-0.4781 0. 5624/+0.1583 
17 20.0- 3 26.7'-0.4616, 0.5616] 0.1605 
23 28.3/+ 2 28.4—-0.2273! 0.5567) 0.1738 
4 28.9|+ 7 18.2 +1.2956/ 0.5526 0.1839 
I§ 50.9|- § 43-4 —-1.1181; 0.5435! 0.2045 
18 1.5- 337.2 +0.5028 0.5418'+0,2081 
18 37.4- 3 2.5-0.9461 0.5413] 0.2090 
20 57.8|— 0 46.9-0.7590 0.5395, 0.2127 
23 7-0\+ 1 18.0-0.5828, 0.5358, 0.2154 
I 13.5|+ 3 20.3 +0.2929, 0.5362) 0.2190 


2 33.1/+ 4 37-3)+1.2622, 0.5352,+0.2209 
2 42.0;+ 4 45.9 +0.7463 0.5351| 0.2211 
4 35-11+ 635.440.5123 0.5336; 0.2237 
13 51.5|- 8 26.1,-0.2736, 0.5270, 0.2353 
14 35-4|- 7 43-6,+0.2802 0.5265] 0.2361 
I§ 2.7|- 7 17.2+0.7579 0.5262,+0.2366 
17 49.8/- 4 35-4-0.7112, 0.5244 0.2396 
19 34-.8)- 2 53.7 +0. 5897, 0.5232) 0.2414 
20 35.9\- I S44ronzie 0.4962) 0.2427 



















15 6.0]-10 41.6|-1.0811 0.5042/+0.2291 
17 22.1\- 8 29.4)+0.1837) 0.5049] 0.2266 
6 30.9/-1.2798] 0.5055] 0.2243 
2 12.0/-0.9095| 0.5070] 0.2191 
4 36.5}+ 2 25.3}-0.8409; 0.5087/+0.2131 
7 53-5|+ 5 36.50.6365 0.5099) 0.2088 
9 58.8/+ 7 38.0 +0.0394! 0.5107] 0.2059 
10 48.7/+ 8 26.5/+1.0920 0.5110} 0.2048 
Il 25.7|+ Q 2.4,-I.2919' 0.5112] 0.2039 
I§ 15.5|-11 14.7|-0.9733| 0.5128.+0.1985 
21 35.5;— 5 6.2|+0.2860) 0.5154! 0.1889 
I 40.5/— 1 8.6|-1.2965, 0.5172! 0.1825 
3 28.11+ 0 35.7/+1.1798) 0.5180) 0.1795 
II 47.3|+ 8 39.4/+1.1200] 0.5217/ 0.1653 


23 55-5I- 3 35-3/-0.8012] 0.5272,+0.1428 





O17 


Limit- 
ing Pare 
allels. 














578 


MARCH. 
THE Star’s At CONJUNCTION IN R. A. 
Apparent] ya ohin Hour 
Name. Mag Decline: |iiean Time.| “WP | Y | * | ¥ 
. d h m/| h m 
7 Tauri §-9 |+0.49|+10.1/+24 11.07 20 4 46.5/+ 1 6.5}+0.1385] 0.5295|+0.13 
II Tauri 6.1 | 0.52] 10.5] 25 3.5 7 46.0\+ 4 0.21-0.4427| 0.5308] 0.1272 
16 Tauri 5.4 | 0.55] 10.2] 24 1.5 9 41.3/+ § 51.7/+0.9429| 0.5316] 0.1232 
I Tauri 3-8 | 0.55] 10.1] 23 51.0 9 43-5|+ § §3-9|+1.1425] 0.5317] 0.1231 
I Tauri 5-6 | 0.55] 10.4} 24 34.6 9 50.9'+ 6 1.0/+0.3521) 0.5317] 0.1229 
q Tauri 4.3 |+0.56|+10.2/+24 12.3 Q §2.5\+ 6 2.5|+0.7678! o. 5317|*0. 1228 
20 Tauri 4.1 | 0.56] 10.2] 24 6.3 10 10.2|+ 6 19.7|+0.9131| 0.5318] 9.1222 
21 Tauri 5.8 | 0.56] 10.3] 24 17.6 10 12.3\+ 6 21.8/+0.7100) 0.5319] 0.1221 
22 Tauri 6.5 | 0.56] 10.3] 24 16.0 10 16.3|+ 6 25.61+0.7475| 0.5319] 0.1220 
” Tauri 3.0| 0.57| 10.2] 23 50.8 IO §7.3/+ 7 §.3|+1-2966| 0.5322] 0.1206 
14 H. Tauri §-3 |+0.58/+10.6]+25 19.6 12 1§.8\+ 8 21.2\-0.1895] 0.5328}+0.1178 
p Tauri 5.6] 0.72] 11.0] 26 15.8 21 49. 1996] 0.5368) 0.0971 
QP Tauri 5.0| 0.78] 11.3] 27 9.1921 2 11.6/— 210 0.5385] 0.0873 
x Tauri 5.3] © 10.8] 25 26.0 314.7 0.5389) 0.0849 
17 B. Aurige 6.0] r.01| 11.3] 27 45.6 16 56.4|-I1 §5. ‘8|-0. 4174] 0.5436} 0.0527 
38 B. Aurige 6.5 |+1.09|+11.0]+27 34.9 22 16.3 . 0.545 1|+0.0397 
47 B. Aurige 6.0] 1.13] 11.1] 27 55.6] 22 0 33.4 ; 0.5457| 0.0341 
354 B. Tauri 6.4 10.9] 27 52.5 5 34.8|+ 016.5 0.5468] 0.0217 
22 Aurigee 6.4] 1.23} 11.2] 28 51.6 6 37.6)+ 1 17.2}-1.1380] 0.5470 0.0190 
f) Tauri 1.8 28 32.4 7 55.7|+ 2 32.6|-0.7622| 0.5473] 0.0158 
107 B. Aurigz 6.5 |+1.31|+10.4/+27 36.6 12 13.7\+ 6 41.6/+0.3063/ 0. 5480}+0.0050 
112 B. Aurige 5-7 | 1.31] 10.1] 26 §2.5 12 46.9|+ 7 13.6/+1.1185] 0.5481|+0.0036 
406 B. Tauri 5.6| 1.42] 10.1] 27 56.8 18 53.0|-10 53. 0.5490\-0.0118 
136 Tauri 4-6] 1.43] 9-9] 27 35.8 19 56. . 0.5491} 0.0145 
154 B. Aurige 6.4] 1.47} 10.3] 28 56.0 21 20.3|- 8 30.9|-1.2054] 0.5492| 0.0181 
415 B. Tauri 6.1 |+1.49|+ 9.7|+27 34.3 23 19.8 .6i+0. ©.5494|-0.0231 
49 Aurige 5.1 8.5| 28 5.5128 14 24.9/+ 7 57-8]-0.9566] 0.5496) 0.0613 
37 Geminorum 5-7 6.6] 25 209.1 23 21.4 Si+I. 0.5489] 0.0835H8 
39 Geminorum 6.2 6.7] 2611.77 24 0 53.5+ § §5.6|+0.3301] 0.5487] 0.0873 
40 Geminorum 6.3 6.6} 26 1.9 I 11.2 . 0.5487} 0.0880 
47 Geminorum 5.6 6.3|+26 59.9 6 27.8 . 0.5 480}-0. 1009 
52 Geminorum 6.1 5.5| 25 2.1 7 §8.1|+ 0 54.3|+0.9072] 0.5478] 0.1045 
134 B. Geminorum 6.5 26 50.7 8 59.2/+ 1 53.3I-1.1591| 0.5477] 0.1069 
A Geminorum 5.1 §.1] 25 13.0 II §2.9/+ 4 41.0/+0.2830] 0.5471| 0.1138 
176 B. Geminorum 6.3 24 33.1 18 29.7/+II 4.0/+0.1939] 0.5458] 0.1293 
18 B. Geminorum 6.0 3-9|+24 25.0 18 §5.7|+11 29.1|+0.2836] 0.5457/-0. 1303 
K Geminorum 3-7 3-7| 24 36.2 2117. . 0.5453 eee 
82 Geminorum 6.3 23 21.2 23 9.2 0.5448] 0.1399 
5 B. Cancri 6.4 2.41 23 49.1925 4 46.2 0.5435] 0.1523 
9 Cancri 6.2 1.8] 22 52.8 7 10.8 0.5430] 0.1575 
Ke Cancri 5.5 1.3,+21 49.8 7 51. 8i+r. 0.5428/-0.1589 
35 B. Cancri 6.4 I. 5, 23 23.7 10 32. .2]-0. 0.5421) 0.1646 
49 B. Cancri 6.0 0.2; 2I 1.0 13 35-Q)+ § 31-O|+1.0970| 0.5413] 0.1710 
” Cancri 5-5 0.6) 20 43.8 19 16.0,+10 59.7/+0.3968) 0.5399] 0.1824 
39 Cancri 6.5 I.3] 20 18.5 22 40.5|— 9 42.8/+0.2105] 0.5390) 0.1890 
40 Cancri 6.5 1.3/+20 16.3 22 42.9\— 9 40.4|+0.2415| 0.5390}-0. 1891 FS 
1o2 B. Cancri 6.5 1.4] 19 58.3 22 48.01— 9 35.5|+0.5443| 0.5390) 0.18937 
é Cancri 6.3 1.4] 19 50.7 22 50.4/— 9 33.-1|+0. 0.5390] 0.1894 
139 B. Cancri 6.1 2.3) I9 9.0126 3 36.5i- 4 56.7|+0.4790| 0.5378] 0.198387 
227 B. Cancri 6.4 5-3] 35 43-7 17 52.4|+ 8 50.9/+1.0557] 0.5346, 0.2228 F< 
12 B. Leonis 6.3 |+2.45|— §.2/+16 57.1 19 52.6/+10 47.2|-0.6698) 0.5342/-0.2260 
7 Leonis 6.2| 2.45] 6.5] 14 45. 5 27 0 46.0- 8 29.0|+0.4952] 0.5322] 0.2334 
II Leonis 6.5] 2.45] 6.6) 14 43. I 46.7)- 7 30.2|+0.2868) 0.5330) 0.2 
% Leonis 5.6| 2.47| 7.1| 14 24.5 4 28.7 .§|-0.0187| 0.5326} 0.2387 
y Leonis 5-0| 2.49] 8.4] 12 50.9 II 21.8/+ 1 46.2|/-0.0762| 0.5317] 0.2478 
A Leonis 4.6 |+2.47|- 9.5/+10 24.7 15 59.4\+ 6 14.81+1.2783! 0.53121-0.2534 
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Red’ns from 
Name. 1915.0. ‘Decline. 
ac | dd | tion. 
8 ot e , 
a Leonis 1.3 |+2.51l— 9.1,+12 22.8 
4 Leonis 5-9 | 2.50] 10.8] 9 12.9 
1S Leonis 5-8 | 2.53] 10.7] 10 11.6 
p Leonis 3-8 | 2.53] 11.11 9 44.5 
18 Leonis §-2| 2.50] 11.7] 7 23.3 
19 Leonis 5-7 |+2.52/-11.4'+ 9 5.2 
37 Sextantis 6.3 | 2.52| 12.4] 6 49.1 
56 Teonis 6.1 | 2.54] 13.0] 6 38.1 
d Leonis §.0} 2.51] 13.6, 4 4.2 
75 Leonis 5.4] 2.52] 14.6, 2 28.4 
76 Leonis 6.0 |+2.52|-14.7|+ 2 6.8 
79 Leonis - | 5-5| 2-53] 1§.0\+ 1 52.2 
v Leonis 4.5 | 2.52] 15.7]- 021.5 
9 B. Virginis 6.2 | 2.54] 16.1/+ © 9.0 
78 B. Virginis 6.5 | 2.53] 17.2I- § 15.1 
x Virginis 4.8 |+2.54|-17.9|- 7 32.0 
e Virginis 5.0] 2.54] 18.1] 9 5.0 
49 Virginis 5-2] 2.54] 18.2] 1017.5 
t Virginis 5-7 | 2.54] 18.2] 12 16.2 
75 Virginis 5.6] 2.54] 18.01 14 55.9 
83 Virginis §.6 \+2.541-17.81-15 45.4 
85 Virginis 6.1 |+2.54|-17.gI-15 20.7 
APRIL 
43 H. Virginis §-5 |+2.§3|-17.3|-17 48.6 : 
231 G. Virginis 6.4] 2.53] 17.2] 18 11.7 9 6.0-— 429.0)\-0.2922] 0.5732| 0.2220}+20 
236 G. Virginis 5.7] 2.53] 17.2] 18 19.6 9 44.6\— 3 51.9|-0.3043| 0.5737| 0.2207 H-I9|-61 
9 G. Libre 6.5 | 2.53] 16.6] 20 4.3 16 16.4|+ 2 24.9|+0.0226) 0.5783! 0.2071 +34|-42 
17 G. Libre 6.4] 2.53] 16.2] 20 49.2 20 47.2/+ 6 45.1)-0.1483] 0.5813] 0.1969 2 5/-52 
18 G. Libre 6.1 |+2.53'-16.21-20 58.4 21 11.9/+ 7 8.gI-0.0779| 0.5816|-0. 19601: 28)-48 
43 B. Libre 5-7 | 2.54] 16.4, a1 2.3 I II.51+10 §9.0\—-0.7781] 0.5843] 0.1864F-10\-90 
47 G. Libre 6.1 | 2.51] 15.5] 21 42.4 4 44.0\— 9 37.0|-0.7617| 0.5866] 0.1776F-10\-go 
64 G. Libre 5.8] 2.50] 15.2] 22 5.4 8 35.0l— § §5.3\-1.0464] 0.5889] 0.1675 f-29/-90 
153 B. Libre 6.3 | 2.49) 14.2] 24 12.3 14 59.3|+ 0 13.4/+0.0337| 0.5925] 0.15001+29|-42 
42 Libre §.0 |+2.47\-14.1|-23 32.8 17 42.5|+ 2.49.9|-1.0181] 0.5939|-0. 1422 [-29|-90 
b Scorpii 4.7 | 2.47| 13.2] 25 29.8 21 43.8|+ 6 41.3'+0.3718] 0.5957| 0.1305 1+45|-23 
A Scorpii 4.6] 2.46] 13.2] 25 4.7 22 43.6|+ 7 38.6\-0.1742| 0.5962| 0.1275 16\-54 
31 B. Scorpii 5-4] 2.45] 13.4] 24 17.1 22 50.6/+ 7 45.3|-0.9780] 0.5962] 0.1271 ]-28'-90 
3 Scorpii 5-9 | 2.46] 13.2] 24 59.8 23 7.3|+ 8 1.3/-0.3054] 0.5963] 0.1263 10/-62 
4 Scorpii 5.7 |+2.47|-12.9|-26 1.2 23 25.6:+ 8 18.8|+0.6743] 0.5964/-0.1254}+62'— 6 
40 B. Scorpii 5-4| 2.45] 13-1| 24 35.4 © 36.0/+ 9 26.4/-0.8927| 0.5970) 0.1218 F-23/-90 
x Scorpii 3.0] 2.46] 12.8 25 52.4 © 4I1.1]+ 9 31.3|/+0.3738| 0.5970) 0.12164 45'-23 
48 B. Scorpii 4.9 | 2.45] 12.7| 25 38.0 2 22.5|+11 8.5|-0.0672) 0.5977| 0.116521 —47 
so B. Scorpii 6.4.| 2.43] 13.0] 24 29.8 2 36.0/+11 21.41-1.2248) 0.5977] 0.1158f-50 —84 
65 B. Scorpii 5-5 |+2.44|-12.3|-26 6.2 4 Q-I-1I 9.4/+0.1989] 0.5982/-0.11 10 34/32 
85 B. Scorpii 6.0} 2.42] 12.3] 25 15.9 6 41.4|- 8 43.5|-0.9077| 0.5991| 0.10311-25 —90 
6 Scorpii 3-1 | 2.40] 12.0] 25 23.6 9 2.0\-— 6 28.8\-1.0138] 0.5997| 0.0957 1-33 -90 
a Scorpii 1.2] 2.39] 11.4! 26 14.8 I2 4.4:- 3 34.01-0.4381| 0.6004] 0.0860f-— 1-72 
116 B. Scorpii 6.2 | 2.39] 11.3) 26 21.4 12 48.3/- 2 52.0\-0.3913; 0.6006} 0.0837}+ 1-69 
Tt Scorpii 2.9 |+2.40\-10.6/-28 2.6 14 26.8/— 1 17.6/+1.1613] 0.6009|-0.0784 62'+33 
134 B. Scorpii 6.4] 2.36{ 10.5] 27 18.0 17 34.1'+ I 41.7|+0.1900] 0.6013] 0.0683 + 30,-33 
135 B. Scorpii 6.0] 2.38] 10.1] 28 21.3 17 49.0\+ 1 5§6.0}+1.2284! 0.6013] 0.0674 62,+42 
118 B. Ophiuchi 6.2] 2.28 9.7] 26 24.1 I §5.7|+ 9 42.0-1.1681| 0.6016] 0.0408}-50-90 
9s G. Ophiuchi 6.1 | 2.28] 9.0) 27 39.6 3 57-3I+ 11 38.5/+0.0196; 0.6014] 0.0341 #18 -43 
36 Oph. (rststar) | 5.4 +2.24'- 9.6126 28.9 5 4.4!-11 17.3!-1.2009! 0.6013!-0.0304 54l-85 


{Eph rs) 










































580 OCCULTATIONS, 1915. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
APRIL. 
Tax Star's At ConysuNCTION IN R. A. 
Red'ns from 
Apparent : Hour 
Name. va a Decline Meartine | Ange | Y | x | ¥ 
Aba | Aa ; 
s | "' ¢ +> ah mj bh m 
43 Ophiuchi 5.4 +2.251-8.4 28 3.8] 4 7.59.7, 829.3|+0.3149,0.6009-0.0207 
163 G. Ophiuchi 6.3 | 2.17] 7-5| 27 50.8 1§ 23.9|- I 23.9|+0.0333] 0.5991 +0.0037 
x Sagittarii (ver.)} 4.4] 2.15] 7.3| 27 48.1 16 59.3|/+ © 7.6/-0.0019 0.5985) 0.0089 
4 G. Sagittarii 6.2] 2.13] 7.6] 26 56.9 17 20.3|+ 027.6'-0.8609] 0.5984. 0.0100 
ro G. Sagittaril §-7| 2.14! 6.81 28 3.2 20 23.9|+ 3 23.6;+0.3030, 0.5973 0.0200 
210 B. Scorpii 5.8 |+2.12] -6.4 1-28 45.1 21 7.3/+ 4 §.2|+1.0249| 0.5970 +0.0223 
38 B. Sagittarii 4.7| 2.08] 6.0] 28 28.1] 5 0 40.3/+ 7 29.4/+0.8390| 0.5954 0.0337 
48 G. Sagittarii 6.3] 2.04] §.7| 28 19.1 4 I1.5|+10 §1.9|+0.82 56) 0.5936 0.0448 
62 B. Sagittarii 6.0] 2.04] 5.5] 28 41.0 4 11.7:+10 §2.0}+1.1 0.5936 0.0448 
66 B. Sagittarii 4.7| 2.01] 6.0] 27 4.5 427.9'+11 7.5|-0.4236) 0.5935 0.0456 
58 G. Sagittarii 6.1 |+2.02]-5.4 |-28 28.3 5 56.7/-11 27.3|+1.0648! 0.5927 +0.0503 
68 G. Sagittarii 6.2) 1.96] 5.7] 26 41.3 8 9.5\- 9 20.0!-0.6293P0.5914 0.0571 
69 G. Sagittarii 6.3 | 1.96! 5.6] 26 48.6 8 18.0- 9 11.7 -0.4962/0.5913 0.0575 
86 B. Sagittari1 6.5 | 1-95] 5.6| 26 38.3 8 37-5\- 8 53.1; 0.0524 0.5910 0.0585 
P Sagittaril 3-3 | 1.89) 4.6] 27 4.8 I§ 3.1,— 243.1'+0.2359/0.5870 0.0778 
6 Sagittarii 2.1 '+1.83|—4.4 |-26 24.3 18 48.6+ © 53.40.1411 0.5843 +0.0888 
2o1 B. Sagittarii 5-9 | 1-74) 3-6) 26 3.1§ 6 1 55.1/+ 7 43.0,+0.199T/ 0.5789 0.1086 
oy Sagittarii 4.9 | 1.72| 3-8] 25 24.3 2 §1.1+ 8 36.8-0.3614/0.5781 0.1111 
X Sagittarii 4.9 | 1.66} 3.6] 24 40. 6 46.8,-11 36.6'-0.6550/0.5748 0.1215 
49 Sagittarii §.5 | 1.64] 3.7] 24 7. 6 52.811 30.9'-1.2032|0.5747 0.1217 
Si Sagittarii 5.8 +1.61| -3.0 |-24 54.4 II 9.6- 7 23.9'+0.1391 0.5711 +0.1326 
h Sagittarii 4.7| 1.61] 2.9] 25 4.4 11 26.0- 7 8.1, +0.3469/0.5708 0.1333 
§3 Sagittarii 6.3} 1.57| 3-2| 23 37-4 12 44.5\— § 52.5:-0.9722) 0.5697 0.1365 
274 B. Sagittarii 6.1 | 1.57] 3-2] 23 37.5 12 §1.7/- 5 45.6—-0.9531| 0.5696 0.1368 
308 B. Sagittarii 6.31 1.50! 2.5| 24 9.2 18 45.7,— © 4.8+0.4410, 0.5644 0.1508 
329 B. Sagittarii 6.1 |+1.45|-2.4|-22 58.3 21 46.2\+ 2 49.00.3183 0.5617 +0.1575 
336 B. Sagittarii 6.5 | 1.44! 2.4] 22 50.1 22 46.2'+ 3 46.80.3022 0.5608. 0.1597 
4 Capricorni 5.7| 1.36; 2.0] 22 4.4] 7 455.1+ 942.4'-0.0706 0.5552; 0.1727 
19 Capricorn} §-7| 1.13| 1.6] 18 14.8 21 22.8+ 1 35.9—0.9711| 0.5407, 0.2026 
20 Capricorni 6.2 | 1.12] 1.0] 19 21.9 23 34.5,+ 3 43-2\+0.6506 0.5388 0.2061 
a1 Capricorni 6.5 |+1.09|-1.4|-17 51.8] 8 0 10.6)+ 4 18.00.8010) 0.5383 +0.2070 
6 Capricorni 4.2| 1.07) 1.3] 17 34.3 2 32.1)+ 6 34.8)-0.61 54] 0.5363: 0.2105 
114 B. Capricorni 6.1 | 1.02) 0.9| 17 41.8 6 50.2'+10 44.4|+0.4355| 0.5328 0.2167 
URANUS 6.0 .. | 16 58.8 6 §1.7,+10 45.9|-0.3138] 0.5314] 0.2164 
31 Capricorni 6.3 | 1.01! 0.7| 17 49.2 8 19.6|-11 49.0,+0.8888) 0.5316 0.2187 
t Capricorni 4.3 |+0.98 —0.7 |-17 11.8 10 13.81- 9 §8.5|+0.6527| 0.5302/+0.2212 
42 Capricorni 5.1} 0.86] 0.8] 14 25.6 19 36.2|- 0 §4.0/-0.1440] 0.5232| 0.2324 
44 Capricorni 6.0} 0.86] 0.6] 14 47.3 20 20.6 OIT.1)/+0.41 10] 0.5226) 0.2332 
45 Capricorni 5-8] 0.86 0.4} 1§ 8.4 20 48.3 + 015.8/+0.8901] 0.5223) 0.2337 
151 B. Capricorni 6.1 | 0.82] 0.8/ 13 7.2 23 37-3\+ 2 59.6|-0. 5875]0.5204) 0.2366 
Ht Capricorni 5.2 |+0.82'-0.4 |-13 §7.2] 9 1 23.6/+ 4.42.5:+0.7166/0.5192'+0.2383 
e Aquarii §.4| 0.72] 0.2] II §9.0 IO 9.010 48.0/+0.7474/0.5138! 0.2458 
150 B. Aquarii 6.0 | 0.66] 0.7| 9 27.8 13 22.0;— 7 40.8/-1.142210.5119] 0.2483 
167 G. Aquarii 6.3 | 0.57| o.r| 820.4910 0 30.7/+ 3 8.3|+0.4613/0.5064! 0.2550 
67. Aquarii 6.4| 0.55! 0.1] 7 24.5 3 4.8/+ § 37.9,40.1205/0.5053! 0.2563 
252 B. Aquarii 5.8 |+0.49'-0.1 |- § 26.4 9 24.7/+11 46.80. 3605] 0. 5028/+0. 2587 
197 G. Aquarti 6.3 | 0.48] 0.0] 515.9 IO 32.2|-11 7.6-0.2590| 0.5024] 0.2591 
263 B. Aquarii 6.1 | 0.46|/+0.2] § 10.1 12 48.0\— 8 §5.6|+0.2249] 0. 5017} 0.2598 
293 B. Aquarii 5-5 | 0.411 0.4] 3 57.6 20 20.9|- 1 35.6|+0.8916] 0.4995} 0.2614 
13 Piscium 6.4] 0.34] 0.7| 133-3)11 5 14.0+ 7 2.6/+0.6211/0.4976 0.2619 
14 Piscium 5-9 |+0.34| +0.8 |— I 43.0 6 25.2)+ 811.841.1073] 0.4974/+0.2619 
A Piscium 4.6| 0.29] 0.6]/+ 1 18.7 10 44.4/-11 36.2/-1.0436) 0.4968) 0.2616 
a1 Piscium 5.6| 0.28] 1.0] 0 36.3 14 46.7|— 7 40.7;+0.7802| 0.4965] 0.2611 
22 Piscium §.8} 0.26 0.8] 227.5 16 8.9 6 20.7+0.8752 0.4963] 0.2609 
25 Piscium 6.2 |+0.26,+1.0|+ 1 37.1 16 45.5 


| 





NEW t MOON. 


TReah eel 


- 5.45.1/40.1958 0.4962/+0.2608 





Lien 
ing Pan 


| 
N.|S. 


33-26 
16-42 
15-44 
31-00 
32-26 
61 +30 
ha > 6 
ire + 5 
61+38 


47 





V2+25 


14-9 
6-*7 
13-6 
33-3 
15-s2 
34-32 
6-6 
9-00 
a6 -§8 


34736 


45-24 


6-90 - 


5-9 
§2-19 
13-03 
14-62 


- 


é 
171-40 
ud: 9 


= 


( 
4-35 
ho —20 
20-62 
727 
72-9 
31-8! 
61-23 
737 8 
g-82 
6- ¢ 
78-4 


6S -20 
wy-s 
24-64 
jo-8 


Name. 
f Arietis (mean) 
4 Arietis 
7 Tauri 
I Tauri 
6 Tauri 
7 Tauri 
8 Tauri 
q Tauri 
to Tauri 
rd Tauri 
22 Tauri 
23 Tauri 
7 Tauri 
27 Tauri 
28 Tauri 
14 H. Tauri 
p Tauri 
QP Tauri 
Z Tauri 
17 B. Aurigse 
38 B. Aurige 
47 B. Aurigee 
54 B. Tauri 
g Tauri 
o7 B. Aurige 
12 B. Aurige 
106 B. Tauri 
136 Tauri 
15 B. Tauri 
49 Aurige 
37 Geminorum 
39 Geminorum 
40 Geminorum 
§2 Geminorum 
A Geminorum 
176 B. Geminorum 
181 B. Geminorum 
187 B. Geminorum 
K Geminorum 
82 Geminorum 
5 B. Cancri 
9 Cancri 
it Cancri 
35 B. Caneri 
49 B. Cancri 
” Cancri 
39 Cancri 
40 Cancri 
1o2 B. Cancri 
é Cancri 
439 B. Cancri 
227 B. Cancri 
12 B. Leonis 
7 Leonis 
II Leonis 
) Leonis 


OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
APRIL. 






-16|+7.2 |+2% 0.2 
0.22) 8.3] 24 25.6 
0.26) 8.4] 24 10.9 
0.28) 8.7| 25 3.5 
0.30} 8.6) 24 1.5 








| 
+27 34-9 
9.8 | 27 55.6 
58, 27 §2.5 
9.8: 28 32.4 
9.4| 27 36.6 


0.98 9.4| 27 56.8 
0.99) 9-2) 27 35-7 
1.041 9.0] 27 34.3 
1.26} 8.3/ 28 5.5 
1.36) +6.8 


1.39} 6.9 
6.8 


+2§ 29.1 
26 11.7 
26 1.9 
5-8] 25 2.1 
5-6| 25 13.0 

+4.6 leog 33.2 
4.6| 24 25.0 
4.1] 23 13.0 
4.4| 24 36.2 
3.8 | 23 21.2 

+3.3 |+23 49.1 
2.7 | 22 §2.8 
2.2] 21 49.8 
2.5 | 23 23.7 
1.3| 2% 1.0 

+0.5 [+20 43.8 
0.0| 20 18.5 
0.0} 20 16.3 

—0.2| 19 58.3 
0.2] 19 50.8 








5-5 |\+1.88 
1.92 
1.92 
1.91 
I. mn 





T§ 43- 9 
16 57.1 
14 45. 
14 43- 
§.6 1+2.15,-5.7 +14 24.6 


°rwn 6 


At CONJUNCTION IN R. A. 


Hour 


Washington Angle, 


Mean Time. 


Y x/ 


y 








0.1644 
0.1419 
0.1323 
0.1262 
0.1223 


0.1222 
0.1219 
0.1219 
8 57.8|+0.7465) 0.5336] 0.1213 
— 855.7}/+0.5430] 0.5336] 0.1212 


8 §1.9/+0. 5804: 0. 5337/+0.1210 
17 19.7|\— 8 43.8/+1. 2411/0. 5337| 0.1208 
17 §2.3\— 8 12.2/+%.1299, 0.5340} 0.1196 
18 39.8— 7 26.2|+1.2781| 0.5343] 0.1180 
18 40.4— 7 25.6|+1.1865, 0.5343] 0.1180 


19 10.8|- 6 56.2)-0.3610; 0.5345/+0.1169 
4 44.6/+ 2 18.71-0.3820) 0.5382| 0.0962 
9 7-6/+ 6 33.0}-0.9689) 0.5397| 0.0863 

10 10.8/+ 7 34.1/+1.0303/ 0.5401] 0.0839 

23 55-3\- 3 9-3/-0.6198) 0.5440) 0.0517 
§ 16.8|+ 2 1.3-0.1794!0.§452'+0.0388 
7 34-7|+ 414.4|-0.4803] 0.5456) 0.0332 

12 38.2/+ 9 7.5|-0.2856/0.5464| 0.0208 

15 0.1|+11 24.6'-0.9793|0.5467| 0.0150 

19 20.2|— 8 24.3)+0.0913)0.5471| 0.0042 

19 §3-7|- 7 §2.0,+0.9073] 0.5471/+0.0028 

I §5.1}-0.3077] 0.5475|-0.0125 

0.0151 

0.0237 

0.0614 

.0832 

0.0869 

0.0876 

0.1037 

0.1129 


.1279 
0.1289 
0.1307 
0.1341 
0.1382 


.1§03 
66) 0.1554 
0.1568 
0.1623 
0.1685 


.1796 
0.1860 
0.1861 
7 26.5|+ © 50.9 +0.3128/0.5319| 0.1862 
7 29.0\+ 0 53.3/+0.4390| 0.5319} 0.1863 
I2 22.6|+ 5 37.4|+0.2490] 0. 5305-0. 1950 
3 1.6 411.9/+0.8415]0.5270| 0.2188 
5 5§.0}- 2 12.5|-0.9018] 0.5266] 0.2219 
10 6.3|/+ 2 39.3|+0.2808]0. 5258] 0.2290 
11 8.6/+ 3 39.6/+0.0710/ 0.5256) 0.2305 


13 54.9i+ 6 20.7/-0.23§0] 0.5252, -0.2342 





14 41.0/-11 17.3 regalo 
16 36.3/- 925.8 °- 7769) 0-534 


16 38.5|— 9 23.6!+0.97701 0.5334 
16 45.9\— 9 16.4}+0.1846/ 0.5335 


17 7:3 
17 11.3 





17 





18 


19 


























ost 


Limit- 
ing Par- 
allels. 














231 G. Virginis 
































582 OCCULTATIONS, 1915. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
APRIL. 
Laon a? o 
Tam Star's At Conyuncrion mn R. A. ing Par- 
aliel, 
Red’ns from Hour | 
1. | APParent | Washi 
Name. Mag. —— Dectins Moon Tees Angle. Y x’ y N, S 
8 ve e ’ d h m h m e e 
4 Leonis §.0 |+2.20~ 7.1/+12 50.9 23 20 58.8\-10 48.9}+0.2852| 0.52 -2432 29-55 
A Leonis 4.6| 2.20, 8.4] 1024.7]84 1 43.4/- 613.1 +1.0895] 0.5241] 0.2486 9,19 
Qa Leonis 1.3 | 2.23: 7.8] 12 22.9 I 56.6\- 6 0.4}-1.0164] 0.5240} 0.2489 F-12'-48 
44 ~+Leonis 5.9 2.27) 9.8} 9 12.9 10 11.8|+ I 59.3}+0.1848] 0.5240) 0.2574 154-32 
45 Leonis 5.8 2.29 9.6] 10 11.6 11 21.6+ 3 6.9|-1.1285] 0.5240 0.2585 F-20--8c 
p Leonis 3.8 |4+2.31-10.0]4+ 9 44.5 13 53.0/+ 5 33-5|-1.3144] 0.5240-0.2608 F-37—6o 
48 Leonis 5.2 | 2.28 10.8) 7 23.3 14 52.4|+ 631.040.8576) 0.5242, 0.2617 Frga+ 3 
49 Leonis §.7| 2.31] 10.31 9 §.2 14 58.6|+ 6 37.1|-0.9230) 0.5242] 0.2618F- 6-8: 
37 Sextantis 6.3 | 2.32] 11.6} 6 49.1 20 22.7/+1I 50.0}-0.0097| 0.5247] 0.2662 f+ 43-45 
56 Leonis 6.1 | 2.36] 12.1) 638.2125 x 12.7/- 7 28.3/-1.1158| 0.5253) 0.2696F-18+83 
d Leonis 5.0 |+2.35/-13.01+ 4 4.2 3 25.5/- 5 19.6]+0.9144) 0.5258'-0.2709 90+ 5 
75 Leonis . §.4| 2.40) 14.3] 2 28. II 31.2|+ 2 30.6]+0.3283) 0.5276] 0.2752 }+62—26 
76  Leonis 6.0| 2.40} 14.4, 2 6. 12 18.5|+ 3 16.41+0.4788) 0.5278) 0.2756}+72/-19 
79 Leonis 5-5 | 2.42; 14.7/+ I §2.2 14 46.3|+ 5 39.5}+0.0446! 0.5286) 0.2765 f+46-41 
v Leonis 4.5] 2.44) 15.7 20 57.2|+II 38.5|+0.5878) 0.5306; 0.2783 80-13 
78 B. Virginis 6-5 14 29.6|+ 4 36.6}+0.6128] 0.5388 -0.2781 13 
x Virginis 4. I 54.4\— 8 21.8}-0.2634| 0.5458) 0.2735 28-3 
?~ Virginis 5.0| 2.65 8 39.3/- 1 50-9}-0.5547| 0.5505] 0.26909+13-78 
49 ~~ Virginis §.2 | 2.69 14 36.4|+ 3 53-7|-0.9421| 0.5549, 0.2638F 9-9 
3 Virginis 5.7 | 2.74] 19. 22 43.4|/+11 43.2\-1.0912| 0.5614) 0.25491-21-90 
75 Virginis 5.6 |+2.76-19.9|-14 55.9 1 18.9'— 9 47.01+0.8742] 0.5636;-0.2516 4 
83 ~—~Virginis 5-6] 2 6 11.7|- § 5.0|+0.4751| 0.5676) 0.2447 [+64-18 
85 Virginis 6. 6 39.2\- 4 38.5|-0.0413] 0.5680, 0.2440f+35~-46 
43 H. Virginis 5.5| 2.88} 19 18 49.5|+ 7 4.1|-0.4699| 0.5786) 0.2231 11-7} 
2489) 0.5797|-0.2206 +22 


236 G. Virginis 
9 G. Libre 
17 G. Libre 
18 G. Libre 
43 B. Libre 


47 G. Libre 
64 G. Libre 
153 B. Libre 
42 Libre 
b Scorpii 
A Scorpii 
31 B. Scorpii 
3 Scorpii 
4 Scorpii 
40 B. Scorpii 
x Scorpii 
48 B. Scorpit 
50 B. Scorpii 
65 B. Scorpii 
85 B. Scorpii 
6 Scorpii 
a Scorpii 
116 B. Scorpii 








§.8| 3.02] 17.4] 22 5.4 18 26.61+ 5 44.4 : 
6.3 | 3.06] 16.4] 24 12.4] 80 0 40.6)+11 42.7|+0.1498] 0.6021} 0.15021#35-33 





4.7] 3-09] 15.4) 25 29.9 7 13.4'- 6 1.1|+0.4961| 0.6059) 0.13069+53-16 
4.6 |+3.09/-15.3|-25 4.7 8 11.5- 5 5.6|-0.0403] 0.6064\-0. 1276-23-44 
5-4| 3-08 15.3] 2417.1 8 18.3-— 4 59.0|-0.8326) 0.6065] 0.1273 F-19-90 
5-9 | 3-09! 15.2] 24 59.8 8 34.4'-— 4 43.6|-0. 1689} 0.6066) 0.1264 F16-% 
§-7| 3-10 15.1] 36 1.2 8 52.2)- 4 26.5|+0.7975| 0.6068) 0.1255 64+ ? 
5-4] 3-08 15.1] 24 35.5 IO 0.5\— 3 21.2|-0.7450) 0.6074) 0.1219 F- 14-90 
3.0 |+3.10}-14.9|-25 52.5 IO 5§.5\— 3 16.4|+0.5035| 0.60741-0.1217 15 
4.9] 3-10] 14.7! 25 38.0 II 43.8— 1 42.4|+0.0719] 0.6081] 0.1165 39 
6.4| 3.08] 14.8) 24 29.8 II 56 g\- I 29.8}-1.0683/| 0.6082] 0.1158 F- 38-9 
5-5 | 3-11] 14.4] 26 6.2 13 27.1/- © 3.5|+0.3374| 0.6089) O.11L10P 41-25 
6.0] 3.09) 14.1] 25 15.9 15 54.8/+ 2.17.8|-0.7482/ 0.6099] 0.1030f-16-0 
3-1 |+3.09/-13.7/-25 23.6 18 10.9|+ 4 28.0\-0.8484] 0.6107}-0.0956-23 - 
1.2] 3.10] 13.1) 26 14.9 21 7.5|+ 7 17.01-0.2761| 0.6116 0.0858}h 7-6 
6.2 |+3.11/-12.9|-26 21.4 21 50.0\+ 7 57.6|-0.2287| 0.6117|-0.0834— 9-57 








Scorpii 


118 B. Ophiuchi 
95 G. Ophiuchi 
36 Oph. (Ist star) | 5.4] 3.04! 10.4) 26 28.9 
43 Ophiuchi 





MAY. 









6.4 |+3.11|-12.0|-27 18.0 
6.2 | 3.07] 10.7] 26 24.1 
6.1 | 3.08) 10.0} 27 39.6 





12 29.3/- 2 1.5|+0.2 

13 34.1/— 0 59.7|-0.9990) 0.612 

5.4 |+3.08- 9.2;-28 3.8 16 23.6;\+ 1 42.4:+0.4964! 0.6124-0.0196 
(Eph 15] e 
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OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 


MAY. 
















































THE STAR’s At CONJUNCTION Iv R. A. 
Red’ns from 
Name. see 1915-0. tina Wi 
| 
| dh mh m 
Ophiuchi 6.3 | 1 23 33. rit 8 33.2,+0.2299| 0.6104'+0.0051 
Sagittarii (var.)| 4.4 | 2 1 5.4'+10 1.5 +0. 1975| 0.6099| 0.0103 
Sagittarii 6.2 I 25.7|+10 20.8 0.6469] 0. 098 0.0115 
Sagittarii 5-7 4 23.3/-10 49.3/+0.5020| 0.6085! 0.0216 
Scorplii 5.8 § 5.3710 9g. +1. 2130/0. 608] 0.0239 
Sagittarii 4-7 8 31. gt 6 51. ger. 0348] 0.6064'+0.0355 
Sagittarii 6.3 II 55. 7 3 36.3'+1.0261/0. 6045 0.0466 
Sagittarii 4.7 12 11.6— 3 21.1-0.2025/0. 6043! 0.0476 
Sagittarii 6.1 13 37-6/- 1 58.8 +1.2637|0.6034 0.0522 
Sagittarii 6.2 15 46. 13 © 4. 3/0. -4005|0.6020! 0.0592 
Sagittarii 6.3 15 §4.4+ 012.3 -0. 2694/0. 6or9 +0.0596 
Sagittarii 6.5 ' 2. 16 13.3'+ 0 30.4'-0.4228/ 0.6017| 0.0606 
Sagittarii 3-3 | 2. 22 27.0+ 628.4 +0.4588]/ 0.5971] 0.0800 
Sagittarii 2.1/2. 8 2 5.7+ 958. 1/+0.0917|0.5941| 0.0910 
Sagittarii 6.4 2.70, 3.2 317.3411 6.7-1.2202]0.5931| 0.0946 
Sagittarii 6.4 +2. 4 4.6411 52.21.0747 0.5924 +0.0969 
Sagittarii 5.8, 2. 4 §1.8|-11 22.6.—1.0949] 0.5918] 0.0992 
Sagittarii 6.1 | 2. 7 §.2\- 914 6-1 0.5897, 0.1056 
Sagittarii 5-9 | 2. 2.66 8 59.8— 7.24.6'+0.4340| 0.5880! 0.1110 
Sagittarii 9 54.2/- 6 32.5}-0.1174] 0.5871) 0.1135 
Sagittarii . 9 55-3\- 6 31.4|-1.2067| 0.5871/+0.1135 
Sagittarii a 2. 58 . 13 43-4|- 2 52.3/-0.4034 0.5835] 0.1238 
Sagittarii Se | 2.56 ; 13 49.21- 2 46.80.9436] 0.5834] 0.1241 
Sagittarii 5.8 | 2.53: 0.6 . 17 59.2|\+ 113. 4i*0. -3831/ 0.5794] 0.1350 
Sagittarii 4-7 2. . 18 15.2|+ 1 28.7 +0.§882|0.5791, 0.1356 
Sagittarii 6.3 it. .48; 0. 7 3 37-3 19 31.6|+ 2 42.1 -0.7116] 0.5778,+0.1388 
. Sagittarii 6.1 2.48 -0.7 | 23 37-5 19 38.6|+ 2 48.8\-0.6926/0.5777| 0.1391 
. Sagittarii 6.3 | 2. ‘42|40 24 9.27 4 1 23.8)+ 820.8'+0.6868)0.5718)| 0.1530 
. Sagittarii 6.1 2. 36 °. : 22 58.3 4 20.1|+11 10.4/-0.0607| 0.5688} 0.1597 
. Sagittarii 6.5! 2.34! 0.7| 22 50.1 5 18.6|-11 53.2\-0.0441) 0. -5678) 0.1619 
Capricorni 5-7 | 42.26, +1.3 |-22 4.4 11 19.4/- 6 5.8 +0.1880| 0.5615 +0.1747 
. Capricorni 6.4 3.01 2.0} 1821.0] 6 1x 1.514 7 7. ol-1. 0844] 0. 3478 0.2000 
Capricorni 5: 7 1.98, 2.3] 18 14.7 3 28.7/+ 9 29.20.6984) 0. 5451 0.2039 
Capricorni 1.98, 3.0] 19 21.9 § 38.2|+11 34.2;4+0.9081| 0.5430 0.2073 
Capricorni 0.2 1.94 2.§| 17 51.7 6 13.8|-11 §1.4|-0.5300| 0.5424 0.2082 
Capricorni 4.2 if OU) +2.7 “17 34.2 8 33.2|- 9 36.70.3461) 0. 5402 +0. 2117 
. Capricorni 6.1) 1.86 3. 3 17 41.8 12 47.7|- 5§ 30. 7|+0. 6955| 0.5362! 0.2175 
URANUS | 6.0 16 48.5 14 0.1|- 420.640.0329] 0.5346] 0.2190 
Capricornt 6.3| 185° 3.5| 17 49-1 14 15.9- 4 5.44+1.1451/ 0.5348) 0.2195 
Capricorni 4.3| 1 81 3-§| 17 11.8 . 16.2 +0.9109| 0.5331} 0.2219 
Capricorni 5.1 +1.66) *3 ; 14 25.6 . 
Capricorni 6.0; 1.66 14 47-3 . 0.5246] 0.2333 
Capricorni 5.8 | 1.66 : 3 15 8.3 2 36.5/+ 7 §1.4 +1.1448] 0.5242] 0.2337 
. Capricorni 6.1 | 1.60, 3.6] 13 7.1 5 24.1 +10 33.80.3247 0.5220] 0.2365 
Capricorni §.2| 1.60} 4.0] 13 57.1 7 9.S|-II 44.1, +0.9709| 0.5207] 0.2381 
Aquarii 5.4 i+1.47|+4.2 |-11 58.9 15 51.6, 3 18. oto. 9968) 0.5145'+0.2452 
. Aquarii 6.0| 1.41] 3.7] 927.8 IQ 3-7|- 011.7 -0.8872/0.5124) 0.2474 
. Aquarii 6.3 | 1.28) 4.3] 820.3] 7 6 10.5|+1035. 4 +0. 6997|0.5060] 0.2535 
Aquarii 6.4 1.25) 4.2| 724.4 8 44.41-10 55.2 +0.3570]0.5048] 0.2546 
. Aquarii 5.8} 1.17! 4.1] 5 26.4 15 4.2|- 4. 46.3'-0.1310/0.5019| 0.2568 
. Aquarii 6.3 |+1.15'+4.2 ;- 5 15.8 16 11.7 3 40.70.0312 0.5015/+0.2571 
. Aquarii 6.1 | 1.13' 4.3} 5 10.0 18 27.6/- 1 28.7 +0.4490] 0.5006] 0.2576 
. Aquarii §-5| 5.05] 4.6| 357.5] 8 2 1.314 552. 2,+1.1042/0. 4980] 0.2589 
Piscium 6.4} 0.96] 4.5] 1 33.2 10 55.9|- 9 28.1 +0.8197| 0.4959| 0.2592 
Piscium 5-9 | 0.95] 4.6|- I 42.9 12 7.4- 818. ore - 3040] 0.4957] 0.2592 
Piscium 4.6 |+0.88] +4.0/+ 1 18.8 16 27.6 4 5.6'-0.8553 0.4949/+0.2 588 
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574 OCCULTATIONS, 1915. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
FEBRUARY. 
Tue Srar’s AT CONJUNCTION IN R. A. 
7 Red’ns from 
Apparent H 
Name. Mag.|___7925-0- Declina- Washingtor Angle, Y x’ 
ba | a2 | tion H 

le [ols fan ale al | 
tT Scorpii 2.9 +0.54/— 6.4-28 2.5] 8 2 31.9)+ 712.641.0037) 0.5918-0.0779 

134 B. Scorpii 6.4| 0.50! 6.8) 27 18.0 5 44.5|+10 17.3, +0.01 59} 0.5930) 0.0680 

135 B. Scorpii 6.0| 0.50} 6.4) 28 21.2 5 59.7|+10 31.9,+1.0685| 0.5931] 0.0672 
95 G. Ophiuchi 6.1 | 0.40) 6.6) 27 39.6 16 21.7|—- 331. 8-0. 1623] 0.5957] 0.0343 
43 Ophiuchi §.4| 0.36] 6.5] 28 3.8 20 28.3/+ 0 24.6,+0.1341| 0.5962/-0.0210 

163 G. Ophiuchi 6.3 |+0.29/— 6.6-27 50.8] 9 8.a|+ .8-0.1530) 0. +0.00 
x Sagittarii (var.)| 4.4 | 0.28] 6.6; 27 48.1 3 eae U5R She reel o eee: 0.0086 
4 G. Sagittarii 6.2 | 0.27 6.8 26 56.9 § 55-8|+ 9 28.4|-1.0538) 0.5962) 0.0097 
ro G. Sagittarii §.7| 0.25] 6.5) 28 3.2 9g 08-11 34.2 +0.1169, 0.5958] 0.0197 

210 B. Scorpii §-8| 0.24) 6.4] 28 45.1 9 44.5/-10 52. 4ito. 8426 0.5957| 0.0220 
38 B. ittarii 4.7 |+0.21\— 6.4—-28 28.1 13 18. 27.2,+0.6540 0. +0.0 

C. D.-28° 14268) 6.4 | 0.20) 6.3) 28 55.3 13 46.5 6 roar, 16821 0.594 oc 
48 G. Sagittarii 6.3 | 0.18] 6.5) 28 19.1 16 50.21- 4 4.2,+0.6390} 0.5941 0.0447 
62 B. Sagittarii 6.0/ 0.18 6.3/ 28 41.0 16 50.31- 4 4.1 +1. 0107| 0.5941! 0.0447 
66 B. Sagittarii 4.7| 0. 18 6.8) 27 4.6 17 6.6; 3 48. ‘5/2. ‘Gralon . 
58 G. Sagittarii 6.1 |+0.17/— 6.4.28 28. 18 35.4\— 2 23.3,+0.8783] 0. +0.050 
68 G. Sagittarii 6.2} 0.15| 6.8) 26 413 20 Bo 0162-0. Bro" ie Oons 
69 G. Sagittarii 6.3 | 0.15; 6.8) 26 48.6 20 56.5\- o 8. 1-0. 6873; 0.5927| 90-0577 
86 B. Sagittarii 6.5| 0.15 6.8 26 38.3 21 16.1/+ O10. 7-0. 8439' 0. -§926 oO. os 
P Sagittarii 3-3 0.10 6.6) 27. 4.9]10 3 40.1/+ 6 19.2)+0.0458 0.5 0.0784 
6 Sagittarii 2.1 |+0.08— 6.8-26 24.3 7 23.Q\+ II 0.5879|+0. 

201 B. Sagittarii 5.9, 0.04 6.8 26 3.1 14 28.9{- 720.940.0094 0.5838 oo 
~ Sagittarii 4-9 | 0.03: 6.9 25 24.4 15 21. 2 6 27. 8-0. 5496 ©. .5833} 0.1125 
x Sagittarii 4.9 |+0. .O1 7:0, 24 40.6 19 13.6 2 44.5\-0. 8410, 0.5807! 0.1232 
§1 Sagittarii 5.8; 0.00 6.8 24 54.5 23 32. i} I 23. ‘9-0. 0486 0. 5776, 0.1347 
h Sagittarii 4.7 |-0.01 ~ 6.8-25 4-4 23 48.2+ 1 4+0.1 Bo 0. +0.1 
53 Sagittarii 6.3 | 0.02, 7.0 2337-4,11 1 5. 2|+ 2 es, 4-1. 1336 oO. 3765 oO. By 

274 B. Sagittarii 6.1 | 0.02) 7.0 23 37.6 112.4+ 3 0.3)-1. 1348; 0.5764, 0.1390 

308 B. Sagittarii 6.3 | 0.04, 6.8 24 9.3 6 59.4'+ B 34.0140. -2539, 0. -§719} 0.1535 

329 B. Sagittarii 6.1 | 0.05 6.9 22 58.4 9 56.1)+11 24.1/-0.4989 0.5 0.1605 

336 B. Sagittarii 6.5 |-0. "e- 6.9 -22 50.2 IO §4.7|-II 39.50.4822 0.5688 +0. 1628 

NEW | MOON. 
13 Piscium 6.4 |-0.09— 1.5— X 33.3415 14 42.1-11 4.6+0. sora 0.5014/+0.2665 PS 
14 Piscium 5-9 | 0.09 1.5- I 43.0 15 52. ae 9 §6.6+1.0761' 0.5011) 0.2663 fre 
A Piscium ae '-0.10- 0.8+ 1 18.7 20 7.2\- § 48.71 0449, 0.5000 +0.2658 
21 Piscium 6 | 0.07, 0.5 036.2116 o 6.1 156. 6/+0. 7734| 0.4991| 0.2650 
22 Piscium oO. 08 0 0.1 2 27.5 I 27.2|/~ 037. 8\-o. 86490. 4988) 0.2647 
25 Piscium e 0.07 ~ 0.2! I 37.1 2 3.2/- 0 2.8/40.1 ' 0.4987] 0.2646 
5:  Piscium 5-6 +0.02+ 2.31 6 29.2 23 21.2] 3 20.640. 21'0. 0.2553 

136 B. Piscium 6.5 10.0314 3.2 8 53.5 17 4 + 117.8-0.9237/0. +0.2522 
1] Piscium 3-7 | 0.20, 6.5) 14.54.6918 7 salt 3299 1.0079 0.5015 0.2386 

IOI Piscium 6.2 | 0.23] 6.5: 14 13.7 Q 22.01+ § 42.6|+0.2579) 0.5022) 0.2261 

105 Piscium 6.1] 0.24] 7. -I) 15 58.6 II 24.7|+ 7 41.8|-1.2040 0.5028) 0.2238F 
4 Arietis 5.8, 0.28] 7.6, 16 32.1 15 §2.7|-11 58.00.8311: 0.5042) 0.2185 
t Arietis §.1 |+0.32/+ 8.1417 24. 20 39. I she. 0.50 2126 
35 B. Arietis 6.4] 0.35] 8.4) 17 50.9 23 37.6 y 73 ga3al0. 5072 0.2083 
47 B. Arietis 6.5 | 0.38] 8.4) 17 37.6719 2 3.6 2 4.9'40. 1238! 0.5 0.20555! -: 
20 H'. Arietis 6.4 | 0.39] 8.2] 16 49.7 2 53.7-- 1 16.2/+1.1767; 0.5083] 0.2043#9%*: 
15 Arietis 5-9 | 0.38] 9.0] 19 6.1 3 30.8)— 0 40.2/-1.2063, 0.5 0.2035 
6 Arietis 5-6 |+0.43|/+ 9.2+19 30.7 7 21.8/+ 3 3.9|/-0.8856] 0.5102/+0. 1981 
26 Arietis 6.2] 0.50} 9.5] 19 28.9 13 43-3|+ 9 14.0|+0.3767/| 0.5130) 0.1886 
i Arietis 5: ‘ o. ‘54 10.4 at 35.8 17 49.2|-10 47.6|-1.2029] 0.5149} 0.1822 

1etl oO. I .1\- .Ol+T. . . 
& Arietis (mean) | 4.6] 0. 3 10. 5 a a 3 20 8 a7 6L 2 go ol+1 2166 ot 0.1655 ° 
64 Arietis §.8 |+0.841+11.84+24 25.6 16 6.6}+10 48.1}-0.6974! 0.5260+0.1430 
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Name. 


OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
FEBRUARY. 


Red'ns from A nt 


__ 1915-0. | Declina- 
Aa | KY) tion. 








s _ ae e ? 

+11.8/+24 11.0 
12.1] 25 3.5 
11.7) 24 1.6 
11.6] 23 51.0 
II.g| 24 34.6 
11.8)/+24 12.3 
1I.7]| 24 6.4 
11.8] 24 17.6 
11.8] 24 16.0 
12.2] 25 19.6 










| 1.62] 11.6] 27 55.6 


6.4 +1.7Oj4+11.2/+27 52.5 


10.6] 27 36.6 
10.3) 26 52.5 


6.1) 197 9-5| 27 34-3 
2.20, 7.9, 28 5.5 


+26 50.7 
25 13.0 
2.9) 24 33.1 
2.8 24 25.0 
2.5| 24 36.2 
1.9,+23 21.2 
1.1} 23 49.1 
0.6} 22 52.7 
0.2} 21 49.8 
0.1) 23 23.7 
0.8421 1.0 
1.8) 20 43.8 
2.4, 20 18.5 
2.4, 20 16.3 
_ 2-5} 19 58.2 

2.5\+19 50.7 
2.59] 3-41 19 9.0 
6.0} 15 43.9 
6.2] 16 57.1 
7-1 14 45-5 


7.3,+14 43.8 
7:7; 14 24-5 
8.8, 12 50.9 
2.53 9-6 10 24.7 

§| 12 22.8 


.§a-10.7.+ 9 12.9 


4.0 





Nv 
pS 





RAM HA ARADNS 
0 WADAN ROD H 


[Eph 1s] 


Hour 
Ww 
Mean Time. Angle. 
d h m 
20 20 57. . 
23 56.8 5 36.8 


21 


25 








10 34.6/+ 3 0.7/+0.0301) 0.5532/-0.0119 


II 36.7/+ 4 0.6/+0.3989 
12 59. 7\+ 5 20.6)" 1.0824) 





5 47. 2\- 227. 7 
7 40.2\- 0 38.7 


At CONJUNCTION IN R.A. 


Oh 0.5314] 0.1223 
22| 0.5325] 0.1182 


-0895/ 0.5372,+0.0975 
.6671| 0.5393] ©. 
3022, 0.5456} 0.0531 


0877 


10-5534, ©. 0146 
oO. 5537, 0.0182 


8356) 0. 5551. 0. 0620 
~1.2263' 0.5551,-0.0669 


16 4.3/+ 7 27.3|+0.4403| 0.5547, 0.0885 
16 21.7\+ 7 44.1,+0.5905' 0.5547! 0.0892 





2 51.0 


- 6 B.gl+0.3910 0.5534 0.1155 


9 20.1|+ © 6.4/+0.3006/ 0.5522 0.1312 
|0.§5§21. 0.1322 


9 45-5|+ 0 30.9/+0.3894 
12 4.1/+ 2 44.6|-0.1218 


13 54.1/+ 4 30.81+0.9555 
19 24.0/+ 9 49.7|-0.3571 
21 46.6|-11 53.2/+0.2681 
22 26.4|-11 14.8/+1.2755 
I ‘° 8 42.6|-0.8155 


4 5 48.4|+1.1895 
938.5 














0.5516 0.1376 
0.5512 -0.1419 
0.5498; 0.1545 


0.5492, 0.1598 
oO. 5491. 0.1613 


0.5483 0.1670 


0.5474-0.1735 
— 025.8)+0.4909| 0.5458 0.1850 


12 §9.5|+ 2 48.2|+0.3037|0.5447| 0.1917 






O51 
I 12.7}-10 11.1 


6 1.3 § 31.9 


0.53 


.0127| 0.53 
— § 44.21+1.3348] 0.5334] 0.2556 
7479) 0.5334) 9-2559 


8+ 2 50. 5/*°- 3345] 0. 5447 oO. ‘1918 


0.2413 
0.2502 


14 2.9|+ 2 14.1]+0.4198| 0.5320,-0.2642 


O15 














































































576 OCCULTATIONS, 1915. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
FEBRUARY. 
THE Srar’s Ar CONJUNCTION IN R. A. 
| Red'ns from Apparent E 
1915.0. Washington Angle le 
N . Mag.|__ | Declina- & 
_ _ da | a8 | tion Mean Tim H 
| _ nie h mj h m 
| 45 Leonis 5.8 +2. §4|-10.8]+10 11.6 98 I§ 10.9|/+ 3 19.9|-0.8842| 0.§318|-0.2652 
p Leonis 3-8| 2.53] 11.1] 9 44.5 17 38.7\+ § 42.9¢-1.0761] 0.531 
48 Leonis §.2| 2.49] 11.3) 7 23.3 18 36.7/+ 6 39.1|+1.0742| 0.531 
49 Leonis §.7 |+2.52|-11.3/+ 9 5.2 18 42.8)+ 645. 
MARCH. 
6.3 |+2.49|/-I1.9/+ 6 49.1 3 
56 Leonis 6.1 | 2.48] 12.5} 6 38.2 445. To 732. 1|-0. ‘g161 oO. 5305 0.2754 sf 
d Leonis 5-0] 2.44] 12.7] 4 4.2 6 55.9-— § 25.5/+I. 719°! 
75 Leonis §-4 |+2.41|-13.5]+ 2 28.5 14 56.1+ 2 19.3|+0.4869| 0.5305/-0. ; 
7 ones ae 4 733k. 2 6.8 1 43-1/+ 3 4.8]+0.6344| 0.5306] 0. =! 
9 ni . . 81+ 1 52.2 18 9.9 4-3 
v Leonis 4-5 | 2.37] 14.21- 021.5] 2 o 19.5 7 
9 B. Virginis 6.2 | 2.36) 14.614 0 9.0 6 4-4- 7 1.7 52-72 
se B. Viteinis ae eT 49 $50 3 7 . + 4 29.2/+0.6753 $74 
; . . 31. 35-8- 816. 19-4 ‘ 
y Virginis 5.0] 2.18] 15.21 9 4.9 12 31.2- 135.1 12-8 
49 Virginis §-2| 2.14] 1§.2] 1017.4 18 39.4+ 420.6 
t Virginis 5-7 | 2.091 15.0] 12 16.27 4 3 4.1-11 32.2 
\ 
75 Virginis 5-6 |+2. O7/-14.4I-14 55. 8 5 45-9- 856.1 +08 rita 
83 Virginis 5-6 | 2. 04 14.3) 15 45.4 IO §1.2\- 4 1.4/+0.3829] 0.5541} 0.2427 a4 
85 Virginis 6.1] 2. 04 14.4) 15 20.7 II 20.0— 3 33.6|-0.1457! 0.5543} 0.2420F30 
43 H. Virginis 5.5 | 1.95' 13.8! 17 48.5] 5 0 6.0+ 8 44.7+-0.6310 0.5623] 0.2205% 3-27 
231 G. Virginis 6.4] 1.95, 13.6 18 11.7 © 47.7\+ 9 24.80.3965] 0.5627] 0.2192 8 
236 G. Virginis 5-7 +I. oat -13. 6-18 19.6 I 27.6 +10 3.2'\-0.4096| 0.5632,-0.2179F 14-4 
9 G. Libre 6.5| 1.90: 13. 10 20 4.2 8 12.7\- 7 26.7\-0.0851] 0.5675, 0.2045 20-4) 
17 G. Libre 6.4} 1.86! 12.8! 20 49.2 12 §2.8— 2 57.1/-0.2634) 0.5705] 0.1944) 19-39 
18 G. Libre 6.1 | 1. 86) 12.7, 20 58.3 13 18.2I— 2 32.60.1923] 0.5708) 0.1935 [22-5 
43 B. Libre 5.7 | I. 84 12. 8 21 2.2 17 26.0+ 1 25.8\-0.9076) 0.5734 0.1841 F 17 -© 
47 C Vibe 6.1 |+1.80/- —12.2-21 42.3 21 5.9'+ 457.2|-0.8944| 0.5757|-0.1753 FF; 
4 5 ee §.8| 1.77 12.0,°22 §.3 6 1: 4.6'+ 8 46.7\-1.1871) 0.5780, 0.16545 40 
153 B. Libre 6.3 | 1.72 II.I, 24 12.3 7 41.9)- 8 51.5|-0.0955) 0.5818) 0.148222 - 
43 x re 5.0| 1.69 11.2) 23 32.7 10 30.5\- 6 9. rims .1658, 0.5833, 0.1406 41-9 
orpil 4.7 | 1.66 10.3, 25 29.8 T4 39. 5 2 10.6'+0.2424] 0.5853! 0.1290F- 20-30 
A Scorpii 4.6 |+1.65|-10.4-25 4.6 I§ 41.3- It. 2/0. .3126] 0.§858|-0.1261f 943 
31 B. Scorpht 5-4 1.64) 10.7; 24 17.0 t5 48. 5 1 4.371. 1287] 0.5859) 0.1258 39-¢ 
3 rpil 5-9 | 1.65] ro. 4 24 59-7 16 5. 7" © 47.9'-0.446 0.5 O.1250F 2-73 
4 Scorpii 5-7 | 1.65} 10.0! 26 1.1 16 24. 6- © 29.7 +0. 5484 0.5862] 0.1240 5:-1: 
40 B. Scorpii 5-4) I. 63] ro. 5 24 35-4 17 37-2,+ 0 40.0-1.0432 0. 5867; 0.1206 33-4 
‘ B scorpii 3.0 +1.64 ~10.1 25 52.4 17 42.5 + 045.1, +0.2423] 0.5867 —0.1203 3-36 
4 B. Scorpit 4-9 | 1.62) 10.1! 25 37.9 IQ 27.1/+ 2 25.5;-0.2 0.5875: 0.1153 14-5 
53 . Scorpil 5: 5, it. 60 9.8 26 6.1 21 17.0+ 4 10.9!+0.0623 0. 5882 0. L099 fF 27 -# 
5 B. Scorpii 1.57' 10.0, 25 15.9 23 54.0+ 6 41.5|-1.0621] 0.5892) 0.1021 }-30-# 
6 Scorpi 52) 188 9.8 2523.6) 7 218.7/\+ 9. 0.4/-1-17 11] 0.5900, 0.0949 s6-€ 
Qa orpil 1.2 +1.52- 9.3-26 14.8 5 26.5-11 59.5/-0.5 0.5910-0.0853 9% 
116 B. Scorpii 6.2) 1.5% 9.3) 26 21.4 6 11. 6-11 16.3|-0.5418| 0.5912] 0.0830f 7! 
; r B Scorpii 2.9| I. 51 8.6 28 2.6 7 53-0 9 39-0,+1.0315] 0.5917] 0.0778 9h2-? 
134 3 pelt 6-4 1.47, 8. 6, 27 18.0 II 5.5— 634.440.0448) 0.5924] ©. 0678 au 
35 a rp .O| 1.47) 8. 4 28 21.3 It 20.8- 6 19.7|+1.0971] ©. 5924 0.0670 os 
95 . Oehiuchi 6.1 |+1.36— 7.9-27 39.6 21 44.7'+ 3 38.5|-0.1329 0.5936'-0.0341 -y 
e G Ophiuchi 34 1.31) 7.5, 28 3.8% 8 1 52.8:+ 7 36.4:+0.1642| 0.5935|-0.0209 fF 35 “# 
$3 i 3| 1.23} 7.1, 27 50.8 9 26.5- 9 8.6)-0.1234] 0.5927/+0.0034— §-! 
C Sagittarii (var.) 4.4] 1.21] 7.0) 27 48.1 II 3.9- 7 35-2|-0.1594| 0.5924] 0.0085f 7-53 
2 G. Sagittari |° -2/ 1.20) 7.3) 26 56.9 Il 25.3\- 7 14.7/-1.0275] 0.5923] 0.0097 2 ~* 
Sagittarii 5-7 1.17 6.728 3.2 14 32.3 415.31+0.14751 0.5916Ho.01g0 22-35 
ip, [nh 1 
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OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
MARCH. 


THE Star’s 


Name. 


Capricorni 
Capricorni 
Capricorni 
Capricorni 


. Capricorni 


Capricorni 
MERCURY 


Piscium 
Piscium 
Piscium 
Arietis 
Arietis 
Arietis 
Arietis 


20 Hi. Arietis 


15 


26 


64 


Arietis 
Arietis 
Arietis 
Arietis 
Arietis 
Arietis (mean) 
Arietis 








Red’ns from 


- |e tion 












1915.0. ‘Berlina Washington 







At CONJUNCTION IN R. A. 
| | 
Angle 
Mean Time. H «. Y x’ y 

















h m m | 

















5.8 +r. 17\- 6. 4-28 4s. I 8 15 16.5— 333. © +0.8762/ 0.5914/+0.0219 
4.7] 1.13 6. 28 28.1 18 53.1/- O 5§.2,+0.6871| 0.5903) 0.0332 
6.4| 1.11 28 55.3 20 22.1/+ I 20.1 +1.2039} 0.5898} 0.0379 
6.3 | 1.09 6. I! 28 19.1 22 27.7/+ 320.7 +0.6724| 0.5 0.0443 
6.0] 1.09] 5.9) 28 41.0 22 27.9 + 3 20.9,+1.0459] 0.5890} 0.0443 
4-7 |+1.07,- 6.5\-27 4.6 22 44.4+ 3 36.60.5877 0.5889)+0.0452 
6.1 5-9 28 28.3] 9 014.4 + 5 3-1,+0.9130] 0.5883) 0.0498 
6.2 6.41 26 41.3 2 29.1+ 7 12.3 -0.7954| 0.5874] 0.0567 
6.3 6.3} 26 48.6 2 37-7,+ 7 20. 5-0. 6613} 0.5873) 0.0571 
6.5 6.4, 26 38.3 2 57-5,+ 7 39-50. .8188) 0.5871] 0.0581 
3-3 |+o. 58-27 4.8 9 27. 8i- “10 5.8.4+0.0756] 0.5839/+0.0775 
2.1] 0. 5-7| 26 24.3 13 15.6)|- 627. 0-0. 3042] 0.§817| 0.0885 
5-9| 0.841 §.4/ 26 3.1 20 25.5/+ 0 26.1;+0.0380} 0.5772] 0.1085 
4-9 | 0.82] 5.5] 25 24.3 21 21.8/+ 1 20.2 -0.5254| 0.5766) 0.1110 
4.9| 0.78) 5.5/ 24 40.6]10 1 18.8+ 5 8. 1-0. 8198) 0.5738] 0.1216 
§.8 |+0.74/— 5-31-24 54.4 5 42.7|/+ 9 21.90.0218 0.5706)+0. 1328 
4:7] 0.74, 5-1] 25 4.4 5 59-2\+ 9 37.9 +0.1867 0.5704) 0.1335 
6.3] 0.71) 5.4} 23 37-4 7 17.8)+10 53.5 -1. -1366 0. .§694) 0.1368 
6.1] o. 5-4] 23 37.6 7 25.1+1I 0.5—-1.1175) 0.5693| 0.1371 
6.3 | 0.66, 4.9] 24 9.3 13 19.6/— 7 18. a+0. 2820, 0.5648] 0.1513 
6.1 5-0l-22 58.4 16 20.1/- 424. 4-0. 4781) 0.5624/+0.1583 
6.5 5-0} 22 50.2 17 20.0\— 3 26.7—-0.4616' 0.5616, 0.1605 
5-7 4.8) 22 4.5 23 28.3/+ 2 28.4-0.2273/ 0.5567) 0.1738 
6.2 4.3| 22 40.5911 4 28.9]+ 7 18.2+1.2956'0.5526 0.1839 
5-7 4-7, 18 14.8 15 50.9\- § 43-41. 1181| 0.5435! 0.2045 
6.2 4-3|-19 22.0 18 1.5/- 3 37-2,+0.5028 0. 5418/40. 2081 
6.5 4.6 17 51.8 18 37.4/- 3. 2.50. 9461/0. -5413! 0.2090 
4.2 4-5] 17 34-4 20 §7.8\- 0 46.90.7590) 0.5395, 0.2127 
6.0 ooo | 17 18.1 23 7.0\+ 118.0-0. 5828 oO. 3358 0.2154 
6.1 4-2] 17 41.9912 1 13.5|+ 3 20. 3/+0. 2929 0. 5302, 0.2190 
5-4 3-9-18 20.6 2 33.1/+ 437. 341. 2622: 0.§352,+0.2209 
6.3 4-9 17 49.2 2 42.0+ 445.9+0. 7463 oO. 5351 0.2211 
4-3 4-1] 17 11.9 4 35-1|+ 6 35.4 +0.5123' 0. 5336) 0.2237 
§.1 4-0 14 25.7 13 §1.5|- 8 26.1 -0.2736 0.§270, 0.2353 
6.0 3-9] 14 47.4 14 35-4I- 7 43- 6,t0. .2802' 0. 5265 0.2361 
5.8 3-8i-r5 8.4 15 2.7|- 717.2 +0. 75790. 5262 +0.2366 
6.1 3-9] 13 7.2 17 49.8/- 435. 4-0. 7112/0. 5244 0.2396 
5-2 3-7] 13 57-2 Ig 34.8/— 2 53. 7,+0. 5897 0.5232| 0.2414 
0.7 es [—12 53.8 20 35.9|- 1 54.4,-0.2820| 0.4962) 0.2427 
NEW | MOON. | 
3-7 4-7|+14 54.6] 17 15 6.0\-10 41.6! 1.0811! 0.5042/+0.2291 
6.2 4.8] 14 13.7 17 22.1|- 8 29.4|+0.1837| 0.5049 0.2266 
6.1 5-2] 15 58.6 19 24.2|— 6 30.9/-1.2798| 0.5055] 0.2243 
5.8 5-6] 16 32.1 23 50.9|- 2 12.00.9095] 0.5070! 0.2191 
5.1 6.1/+17 24.3]18 4 36.5]/+ 2 25.3|-0. 8409 0.5087/+0.2131 
6.4 6.41 17 50.8 7 53-5|+ 5 30.50.6365! 0.5099] 0.2088 
6.5 6.4] 17 37.6 9 58.8/+ 7 38. 0,+0.0394 0.5107 0.2059 
6.4 6.3) 16 49.7 10 48.7/+ 8 26. str. 0920' 0.5110! 0.2048 
5-9 6.8} 19 6.1 Il 25.7/+ 9 2.4-1.2919' 0.5112| 0.2039 
5.6 7-21+19 30.6 1§ 15.5|-11 14.7|-0.9733| 0.5128'+0.1985 
6.2 7.6) 19 28.8 21 35.5- § 6.2|/+0.2860) 0.5154] 0.1889 


5-4| 0.2 8.4 21 35.8] 19 





43\+10.11+24 25.6 


33281°—191 5——37 (Eph 15} 


I 40.5|- 1 8.6)-1.2965, 0.5172! 0.1825 
3 28.1/+ 0 35.7/+1.1798) 0.5180] 0.1795 
LI 47.3]/+ 8 39.4/+1. pei be -§217| 0.1653 


23 55-5I- 3 35-3/-0.8012! 0.5272,+0.1428 


O17 


Limit- 
ing Pare 
allels. 
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Tag Srar’s 


ce, | ee | ee ee ee | co 



















d h m _° 
7 Tauri 5.9 20 4 46.5 +0.1385] 0.5295|+0.1 3 334+ 52—29 
II Tauri 6.1 7 46.0 .4427| 0.5308) 0.1272 19-33 
16 Tauri 5-4 9 41.3 9429] 0.5316] 0.1232 890725 
17 Tauri 3-8 9 43-5 +1.1425] 0.5317] 0.1231 bgo+g0 
18 Tauri 5.6 9 50.9 .O/+0.3521] 0.5317] 0.1229 166 - a 
q Tauri 4:3 9 §2.5\+ 6 2.5|+0.7678] 0.5317/+0.1228 90-14 
20 Tauri 4.1 IO 10.2|+ 6 19.7/+0.9131| 0.5318] 0.1222 90723 
ar Tauri 5.8 IO 12.3|/+ 6 21.8/+0.7 100) 0.5319] 0.1221 -o0-10 
22 Tauri 6.5 0.1220f-g0+13 
” Tauri 3.0 0.1206 +70+% 
14 H. Tauri 5.3 H+O.1178 133-35 
Tauri 5-6 21 49. . 1996 068 0.097 1 f+32-34 
Q Tauri 5.0 21 . .6|-0.7801] 0.5385} 0.0873 1-03 
x Tauri 5-3 3 14-7 0-5389 0.0849 85 +39 
17 B. Aurige 6.0 0.0527 20-42 
38 B. Aurige 6.5 22 16.3 6 46. Bho. 0261] 0.5451|+0.0397 45-9 
47 B. Aurige 6.0 22 0 33.4 . . 0.0341 28-32 
354 B. Tauri 6.4 ; ; B} 0.0217 36-29 
Aurigee 6.4 . ©.01g0f-31 <I 
“2 Tauri 1.8 . o.01s8} 1-61 
107 B. Aurigee 6.5 12 13.7\+ 6 41.6/+0. 3063] 0.5480;+0.0050 63+ 
112 B. Aurige 5.7 12 46.9l+ 7 13.6/+1.1185/ 0. SaBtlro. 0036 90+49 
406 B. Tauri 5.6 18 53. 0859] 0.5490\-0.01 18 +39 -21 
136 Tauri 4.6 19 56.0 .2853| 0.5491] 0.0145#+62- 1 
154 B. Aurige 6.4 . . 0.0181 F- 40-41 
415 B. Tauri 6.1 23 19.8/— 6 35.6|+0.2478] 0.5494;-0.0231 5G- 4 
49 Aurigee 5.1 28 14 24.9/+ 7 57.8|-0.9566| 0.5496| 0.0613 F- 14-2 
37 Gemtinorum 5-7 23 21.4\- 7 24.5/+1.2338] 0.5489) 0.0835 B82 +53 
39 Geminorum 6.2 24 0 53.5/- § 55.6/+0.3301] 0.5487] 0.0873 64-5 
40 Geminorum 6.3 I I1.2\— .4814| 0.5487} 0.0880}76- 2 
47 Geminorum 5.6 6 27.8— 0 32.8!-1.0645| 0.5 480-0. 1009 F-22-4 
52 Geminorum 6.1 7 §8.11+ 0 §4.3|+0.9072/ 0.5478] 0.1045 90-275 
134 B. Geminorum 6.5 8 59.2/+ I 53.3 0.1069 f-31 43 
A Geminorum 5.1 0.1138 HOI -19 
176 B. Geminorum 6.3 0.1293 55-17 
181 B. Geminorum 6.0 D.1303 HOr-13 
K Geminorum 3-7 ©.1356)+ 31-30 
82 Geminorum 6.3 B} 0.1399 fr9a+15 
5 B. Cancri 6.4 0.1523 13-4 
9 Cancri 6.2 0.1575 953723 
Me Cancri 5.5 0. 1§89 +90 +39 
35 B. Cancri 6.4 0.16465 947 
49 B. Cancri 6.0 0.17 10f+g0- 5! 
” Cancri 5-5 0.6; 20 43.8 0.182468 
39 Cancri 6.5 1.3} 20 18.5 0. 1890 ft 56-22 
40 Cancri 6.5 |+2.32\- 1.3/+20 16.3 +-0. 1891 58-20 
102 B. Cancri 6.5 | 2.32) 1.4] 19 58.3 4 0.1893 70-5 
é Cancri 6.3 | 2.32] 1.4] 19 50.7 | 0.189 4H 90+ | 
139 B. Cancri 6.1 | 2.35] 2.3) 19 9.0 Bl 0.1983 74-20 
227 B. Cancri 6.4| 2.41] 5.3] 15 43.7 0.2228 Pgo*2! 
12 B. Leonis 6.3 |+2.45|— 5.2/+16 57.1 0.22609 8-75 
7 Leonis 6.2| 2.45] 6.5] 1445. 0.23347 475 
II Leonis 6.5| 2.45) 6.6] 14 8 | 0.2343 f6o 
14 Leonis §-6| 2.47) 7.1] 1424.5 0.2387 43-29 
y Leonis 5.0] 2.49] 8.4] 12 50.9 II 21.8/+ 1 46.2|-0.0763| 0.5317} 0.2478F40-4 
A Leonis 4.6 |+2.47\- 9.5/1+10 24.7 


15 59.4/+ 6 14.81+1.2783) 0.5312:-0.25 3489072" 
(Eph 15] | 
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MARCH. 
Tue Star's Art CONJUNCTION IN R. A. 
. Red'ns from 
Name. T9TS.0- ‘Decline 
Aa tion. 
. 8 ® U 
a Leonis 1.3 |+2.51 +12 22.8 
4 Leonis 5-9] 2.50} 10.8] 9 12.9 
15 Leonis §-8| 2.53] 10.7} 10 11.6 
p Leonis 3-8 | 2.53 9 44.5 
18 Leonis §-2| 2.50] 11.7| 7 23.3 
9 Leonis §.7 |+2.52|-31.4|+ 9 5.2 
$7 Sextantis 6.3 | 2.52] 12.4] 6409.1 
56 Leonis 6.1 | 2.54] 13.0} 6 38.1 
d Leonis §.0| 2.51) 13.6} 4 4.2 
75 Leonis §-4| 2.52] 14.6) 2 28.4 
76 Leonis 6.0 |+2.52/-14.7/+ 2 6.8 
79 Leonis 5-5 | 2-53] 15.0]+ I 52.2 
v Leonis 4.5 | 2.52] 15.7|- 021.5 
9 B. Virginis 6.2] 2.54] 16.114 © 9.0 
78 B. Virginis 6.5 | 2.53] 17-2I- 5 15.1 
x Virginis 4.8 |4+2.54|-17.91- 7 32.0 
. Virginis 5.0| 2.54] 18.1] 9 5.0 
49 Virginis 5.2 | 2.54] 18.2] 1017.5 
t Virginis 5.7 | 2.54] 18.2| 12 16.2 
75 Virginis 5-6] 2.54] 18.0] 14 55.9 
83 Virginis 5.6 |+2.54|-17.8]-15 45.4 
85 Virginis 6.1 |+2.54|-17.QI-1§ 20.7 
APRIL. 
43 H. Virginis 5-5 |+2.53|/-17-3|-17 48.61 1 825.6/- 5 7.9/-0.524¢ 0.5727'-0.2233 8-77 
31 G. Virginis 6.4| 2.53] 17.2] 18 11.7 Q 6.0-— 4 29.0\-0.2922| 0.5732] 0.2220f+20-61 
236 G. Virginis 5-7 | 2.53] 17.2] 18 19.6 9 44.6— 3 51.9/-0.3043| 0.5737) 0.2207 HF 19|-61 
9 G. Libre 6.5 | 2.53] 16.6] 20 4.3 16 16.4|+ 2 24.9|+0.0226] 0.5783) 0.2071 341-42 
17 G. Libre 6.4 | 2.53] 16.2] 20 49.2 20 47.2/+ 6 45.1|-0.1483| 0.5813] 0.1969 f+25|-52 
18 G. Libre 6.1 |+2.53|-16.21-20 58.4 21 I1.9|+ 7 8.9|-0.0779] 0.5816|-0. 19601 28/-48 
43 B. Libre 5.7| 2.54] 16.4, 21 2.39 8 1 11.5/+10 59.0\-0.7781| 0.5843] 0.1864. 10\-90 
47 G. Libre 6.1] 2.51] 15.5! 25 42.4 4 44.01- 9 37.0\-0.7617| 0.5866! 0.1776f-10/-90 
64 G. Libre §.8| 2.50] 15.2] 22 5.4 8 35.01— 5 55.31-1.0464] 0.5889] 0.1675 -29|-g0 
153 B. Libre 6.3 | 2.49] 14.2] 24 12.3 14 59-3|+ © 13.4|+0.0337] 0.5925] 0.1500f+29\-42 
42 Libre §.0 |+2.47\-14.1|-23 32.8 17 42.5|+ 2 49.9|-1.0181] 0.5939|-0.1422 |-29|-90 
b Scorpii 4.7 | 2.47| 13.2] 25 29.8 21 43.8)+ 6 41.3/+0.3718] 0.5957] 0.1305 45|/—23 
A Scorpii 4.6] 2.46] 13.2] 25 4.7 22 43.6|+ 7 38.60.1742] 0.5962] 0.1275 16l-54 
31 B. Scorpii §-4| 2.45] 13.4] 2417.1 22 50.6|+ 7 45.3|-0.9780| 0.5962] 0.1271 -28!-go 
3 Scorpii 5.9 | 2.46] 13.2] 24 59.8 23 7-3/+ 8 1.3/-0.3054| 0.5963) 0.1263 10-62 
4 Scorpii 5.7 |+2.47|-12.9|/-26 1.2 23 25.6/+ 8 18.8/4+0.6743] 0.5964|-0.12541+-62'— 6 
40 B. Scorpii 5.4 | 2.45] 13.1] 24 35.4] 3 0 36.0/+ 9 26.4\-0.8927/ 0.5970] 0.1218 3-90 
Ld Scorpii 3-0} 2.46] 12.8) 25 52.4 O 41.1/+ 9 31.3/+0.3738] 0.5970] 0.1216 45/-23 
48 B. Scorpii 4-9 | 2.45] 12.7] 25 38.0 2 22.5/+11 8.5|—0.0672| 0.5977] 0.116521 —47 
50 B. Scorpii 6.4 | 2.43] 13.0] 24 29.8 2 36.0\+11 21.4|-1.2248) 0.5977] 0.1158 50-84 
65 B. Scorpii 5-5 |+2.441-12.3/-26 6.2 4 9-I\-II 9.4/+0.1989/ 0.5982/-0. 1110 34-32 
85 B. Scorpii 6.0| 2.42] 12.3] 25 15.9 6 41.4|- 8 43.5|-0.9077/ 0.5991| 0.103125 —90 
6 Scorpii 3-1 | 2.40] 12.0) 25 23.6 9 2.0\— 6 28.8/-1.0138] 0.5997] 0.0957 §-33 —90 
a Scorpii 1.2] 2.39] 11.4] 26 14.8 12 4.4[- 3 34-0/-0.4381 0.6004 0.0860f- 1-72 
116 B. Scorpii 6.2 | 2.39] 11.3] 2621.4 12 48.3\— 2 52.0)-0.3913, 0.6006] 0.0837+ 1-69 
v Scorpii 2.9 |+2.40\-10.6/-28 2.6 14 26.8:— 1 17.6/+1.1613! 0.6009|-0.0784 62,+33 
134 B. Scorpii 6.4| 2.36] 10.5] 27 18.0 17 34.1|+ I 41.7|+0.1900| 0.6013] 0.0683 30-33 
135 B. Scorpii 6.0] 2.38] 10.1] 28 21.3 17 49.0.+ 1 56.0/+1.2284] 0.6013] 0.06744 62,+42 
18 B. Ophiuchi 6.2] 2.28] 9.7) 2624.1] 4 1 55.7/+ 9 42.0)-1.1681] 0.6016] 0.0408f- 50-90 
gs G. Ophiuchi 6.1] 2.28] 9.0 27 39.6 3 57-3/+11 38.5}+0.0196) 0.6014] 0.0341 1:18 -43 
36 Oph. (1s¢star) | 5.4 +2.24!- 9.6'-26 28.9 5 4.4!-11 17.3!—1.2009! 0.6013!-0.0304 s4l-85 





(Eph 15) 










































580 OCCULTATIONS, 1915. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
APRIL. 
Tax Star's Art Conyuncriow iv R. A. ing Por 
Red'ns from Apparent Hour | | 
Name. Mog|__7°" _|"Declina- |Yrean Time. | Auge | ¥ | x | ¥ INAS. 
4a Ad . | 
8 mre d h mj h m os 
43 Ophiuchi 5.4 +2.25|-8.4 -28 3.81 4 7 59.7— 8 29.3|+0.3149) 0.6009!-0.0207 f+ 33-26 
163 G. Ophiuchi 6.3 | 2.171 7.§| 27 50.8 15 23.9[- I 23.9|+0.0333] 0.5991 +0.0037f 16-42 
x Sagittarii (var.)| 4.4 | 2.15) 7.3] 27 48.1 16 59.3/+ © 7.6)-0.0019/ 0.5985, 0.0089 15-45 
4 G. Sagittarii 6.2 | 2.13] 7.6} 26 56.9 17 20.3|/+ 027.6|-0.8609] 0.5984 0.0100f-31-~<0 
10 G. Sagittarii 5.7| 2.12] 6.8| 28 3.2 20 23.9|+ 3 23.6;+0.3030) 0. 5973, 0.0200 32-26 
210 B. Scorpii 5.8 ,+2.12|-6.4 1-28 45.1 21 7.3\+ 4 5§.2|/+1.0249] 0. 597040. 0223 5+61 -20 
38 B. Sagittarii 4.7| 2.08] 6.0] 28 28.1] 5 0 40.3/+ 7. 29.4|+0.8390, 0.5954 0.0337162+ 6 | 
48 G. Sagittarii 6.3 | 2.04] 5.7] 28 19.1 4 I1.5,+10 §1.9/+0. 8256) 0.5936 0.044862 ; | 
62 B. Sagittarii 6.0| 2.04] 5.5] 28 41.0 4 I1.7/+10 §2.0}+1.1960| 0.5936 0.0448F61-35 | 
66 B. Sagittarii 4.7| 2.01] 6.0] 27 4.5 427.Q+1I 7-5)-0.4236/0.5935 0.04507 4-71 
58 G. Sagittarii 6.1 |+2.02] —5.4 |-28 28.3 § 56.7|\-11 27.3|+1.0648) 0. 5927 +0.0503 +62 +23 
68 G. Sagittarii 6.2 | 1.96] 5.7] 26 41.3 8 9.5\- 920 -6293>0.§914 0.057IF 14-@ | 
69 G. Sagittarii 6.3 | 1.96} 5.6] 26 48.6 8 18.0— 9 I1.7|-0.4962/ 0.5913 0.0575F- 6-77 
86 B. Sagittarii 6.5] 1.95} 5.6] 26 38.3 8 37.5:— 8 53-1'-0.652410.5910 0.0585 f-15-90 
Pp Sagittaril 3-3| 1.89, 4.6] 27 4.8 IS 3.1\— 243.1 +0.2359}0.5870 0.0778}33-30 
6 Sagittarii 2.1 |+1.83] -4.4 |-26 24.3 18 48.6,+ 053. gro. 1411| 0.5843 +0.0888 15 ~<2 
201 B. Sagittaril §-9| 1.74 3-6] 26 3.1] 6 1 55.1 + 7 43.0,+0.1991/0.5789 0.1086 34-32 
y Sagittarii 4.9 | 1.72] 3.8] 25 24.3 2 51.1, \ 8 36. BLo. 3614/0.5781 O.TIIL Hh 6-0 
4 Sagittarii 4.9 | 1.66] 3.6] 24 40. 6 46.8 -11 36.6'-0.6550/0.5748 0.1215F 9-00 
49 Sagittarii 5-5 | 1.64] 3-7| 24 7. 6 52.8-11 30.9/-1.2032/0.5747 0.1217F-46 -88 
SI Sagittarit §.8 |+1.61|-3.0|-24 54.4 II 9.6— 7 23.9|/+0.1391/ 0.5711 +0.13261 34-25 | 
h Sagittarii 4.7 | 1.61} 2.9] 25 4.4 11 26.0- 7 8. -1,40. -3469) 0.5708 0.1333 4514 
§3 Sagittarii 6.3] 1.57] 3-2] 23 37-4 12 44.5i— § 52.5-0.9722/ 0.5697 0.1365f-26-90 
274 B. Sagittarii 6.1 | 1.57; 3.2] 23 37.5 12 51.71 5 45.6-0.9§31/0.5696 0.1368 5-90 
308 B. Sagittarii 6.3 | 1.50! 2.5] 24 9.2 18 45.7,7- © 4. 8 +0. .4410, 0.5644 0.1508 52-19 
329 B. Sagittarii 6.1 |+1.45|—2.4 |-22 58.3 21 46. 2+ 249.0-0. 3183] 0.5617 +0.1575F 13-07 | 
336 B. Sagittarii 6.5 | 1.44] 2.4] 22 50.1 22 46.2'+ 3 46.8—0.3022] 0. 5608: 0.1597) 14-€2 
4 Capricorni 5.7| 1.36] 2.0] 22 4.4] 7 455.1\+ 942. ~0.0706| 0. -5552' 0.172727-45 
19 Capricorni 5.7 | 1.13) 1.6] 18 14.8 21 22.8,+ I 35.9'-0.9711| 0.5407, 0.2026F-17-9 
20 Capricorni 6.2| 1.12) 1.0] 19 21.9 23 34.5,+ 3 43-2/+0.6506] 0.5388, 0.2061 69-5 
aI Capricorni 6.5 |+1.09/-1.4|-17 51.8] 8 010.6'+ 4 18.0-0.8010) 0.5383,+0.2070F 7 
6 Capricorni 4.2 | 1.07] 1.3] 17 34.3 2 32.1\+ 6 34.80.6154] 0.5363) 0.2105F 4-85 
114 B. Capricorni 6.1 | 1.02] 0.9] 17 41.8 6 50.2/+10 44.4'+0.4355] 0.5328] 0.2167 f+60-20 
URANUS 6.0 ...| 16 58.8 6 §1.7\+10 45.9|-0. 3138) 0.5314) 0.2164 )+20-6: 
31 Capricorni 6.3 | 1.01] 0.7] 17 49.2 8 19.6|-11 49.0;+0.8888} 0.5316) 0.2187 73° 
t Capricorni 4.3 |+0.98) —0.7 [-17 11.8 10 13.8i— 9 58.5|+0.6527] 0.5302/+0.2212h72 - 9 
42 Capricorni 5.1 | 0.86] 0.8] 14 25.6 19 36.2|- © §4.0\-0.1440] 0.5232) 0.2324/31-5! 
44 Capricorni 6.0| 0.86] 0.6] 14 47.3 20 20.6 OL1.1/+0.4110] 0.5226) 0.2332 p+61-22 
45 Capricorni 5.8| 0.86) 0.4) 15 8.4 20 48.3|+ 015.8/+0.8901| 0.5223} 0.2337975* § 
rst B. Capricorni 6.1 | 0.82] 0.8] 13 7.2 23 37.3\+ 2 59.6|-0.5875| 0.5204! 0.2366 9-8: 
7 Capricorni 5.2 [+0.82!-0.4|-13 57.2) 9 1 23.6'+ 4.42.5]+0.7166/0.51921+0.23831+70- * 
e Aquarii §.4| 0.72| 0.2] If §9.0 IO 9.0;-10 48.0|+0.7474| 0.5138] 0.2458F78~ 4 
150 B. Aquarii 6.0 | 0.66] 0.7) 9 27.8 13 22.0\— 7 40.8/-1.1422/0.5119| 0.2483 f-23-& 
167 G. Aquarii 6.3] 0.57} 0.4 | 820.4910 0 30.7/+ 3 8.3'+0.4613/0.5064| 0.2550)+68 -2< 
67 Aquarii 6.4] 0.55! O.1] 7 24.5 3 4.8.+ § 37.9 +0.120510.5053] 0.2563 949-3; 
252 B. Aquarii 5.8 |+0.49|—-0.1 |- § 26.4 9 24.7|+11 46.80.3605] 0. 5028)}+0. 2587 24-%: 
197 G. Aquarii 6.3 | 0.48] 0.0] 5§ 15.9 10 32.2/-11 7.6|-0.2590]0.5024| 0.2591 30-3" 
263 B. Aquarii 6.1} 0.46|/+0.2| 5 10.1 12 48.0— 8 55.6'+0.2249]0.5017| 0.2598F55-3 
293 B. Aquarti 5-5 | 0.41} 0.4] 3 57-6 20 20. o 1 35. 6+0. 8916] 0.4995] 0.2614 86+ 5 
13 Pisctum 6.4| 0.34] 0.7| 133-3911 5§ 14.0+ 7 2.6/+0.6211) 0.4976] 0.2619)83-! 
14 Piscium 5.9 |+0.34| +0.8 |— I 43.0 6 25.a1+ 8 11.8'+1.1073| 0.4974.+0.2619 83-1; 
A Piscium 4.6} 0.29] 0.6]+ 1 18.7 10 44.4|-11 36. 2-1 .0436] 0.4968} 0.2616 13-6 
21 Piscium 5-6] 0.28] 1.0] 0 36.3 14 46.7\— 7 40.7\+0.7802] 0.4965} 0.2611 Bge- 5 
22 Piscium 5.8 | 0.26] 0.8] 2 27.5 16 8.9 6 20.70.8752] 0.4963 0.2609 2-83 
25 Piscium 54-33 
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OCCULTATIONS, 1915. o81 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
APRIL. 
Limit- 
Tue Star's Ar CONJUNCTION IN R. A. in Ear. 
Red’ns from A t Hour 
Name. Mag.|__ 2915-0: Declins- Washington! Angle, | Y x y INIS 
Aa Aé . 
s " . d h m| h m 
Arietis (mean) | 4.6 }+0.16|/+7.2 [+21 0.29165 18 43.0— 6 37.2]+0.9826 0.5236/+0.1644 
Arietis §.8 | 0.22] 8.3} 24.25.6916 650.7\+ 5 7.5}-0.9587 0.5292] 0.1419 
Tauri 5-9 | 0.26) 8.4] 24 10.9 II 41.6/+ 9 49.1}-0.0233/ 0.5313] 0.1323 
Tauri 6.1 | 0.28] 8.7| 25 3.5 14 41.0F-11 17.31-0.6095 0.5326] 0.1262 
Tauri 5-4 | 0.30} 8.6] 24 1.5 16 36.3/— 9 25.81+0.7769 0.5334] 0.1223 
Tauri 3-8 |+0.31/+8.5 [+23 51.0 16 38.5\— 9 23.6/+0.9770| 0.5334|+0.1222 
Tauri 5.6 | 0.30} 8.7| 24 34.6 16 45.9|- 9 16.4|+0.1846/0.5335| 0.1219 
Tauri 4-3 | 0.31| 8.6) 24 12.2 16 47.6|— 9 14.7/+0.6012 0.5335] 0.1219 
Tauri 4-1] 0.31] 8.6} 24 6.3 17 §.2\— 857.8|/+0.7465| 0.5336] 0.1213 
Tauri §.8| 0.31] 8.6) 2417.5 17 7.3\- 8 §5§.7|+0.5430| 0.5336] 0.1212 
Tauri 6.5 |+0.31| +8.6 +24 16.0 17 11.3'— 8 §1.9|+0.5804! 0.5337|+0.1210 
Tauri 4.3 | 0.31 8.5! 23 41.2 17 19.7\- 8 43.8/+1.2411, 0.5337] 0.1208 
Tauri 3-0| 0.32] 8.6] 23 50.7 17 §2.3|\— 8 12.2/+1.1299: 0.5340] 0.1196 
Tauri 3-7 | 0.32] 8.6} 23 47.8 18 39. 8 7 26.2|+1.2781! 0.5343] 0.1180}+76)+56 
Tauri 5.2 | 0.32} 8.6) 23 52.8 18 40.4- 7 25.6|+1.1865, 0.5343] 0.11801+90\+44 
. Tauri §.3 |+0.32] +8.8 +25 19.6 19 10.8 — 6 56.2/-0.3610] 0.5345/+0.1169 9 23\-45 
Tauri 5-6| 0.411 9.3! 26.15.8917 4 .44.6)+ 218.710.3820] 0.5382| 0.0962 22/44 
Tauri 5.0] 0.46} 9.6| 27 9.1 9 7.6\+ 6 33.00.9689! 0.5397| 0.0863 F-15|-63 
Tauri 5-3 | 0.47) 9-2| 25 25.9 10 10.8|+ 7 34.1/+1.0303/0.5401| 0.0839 Ft90|/+35 
. Aurige 6.0 | 0.63] 9.9] 27 45.5 23 55-3\- 3 9-3/-0.6198/ 0.5440] 0.0517 38/-56 
. Aurigse 6.5 |+0.70/+9.8 Fer 34-9118 5 16.8|+ 2 1.3}-0.1794/ 0.5452 /+0.0388 #33/-27 
. Aurigse 6.0} 0.72 9. 4 27 55.6 7 34-7|\+ 414.4|-0.480310.5456| 0.0332 161-45 
. Tauri 6.4 | 0.79 oF | 27 52.5 12 38.2\+ 9 7.5|-0.2856) 0.5464] 0.0208 + 27/-32 
Tauri 1.8 | 0.83 28 32.4 I§ O.1|+11 24.6 —0.9793| 0.5467) 0.01 50f-16)-61 
. Aurige 6.5 | 0.88 o4 27 36.6 19 20.2/- 8 24.3,+0.0913) 0.5471 0.0042 49|— 9 
. Aurige 5-7 |+0.89) +9.2 +26 52.5 19 §3-7|- 7 52.0\40.9073|0.5471 40.0028 90/+34 
. Tauri 5-6} 0.98] 9.4! 27 56.8119 2 3.3 155.1|-0. 3077| 0.5475,-0.0125|+26|-32 
Tauri 4-6]! 0.99] 9.2! 27 35.7 3. 7-0- 053.6+0.0649| 0.5475] 0.0151 47|-12 
. Tauri 6.1 | 1.04) 9.0] 27 34.3 6 33-0+ 2 25.3|+0.0252| 0.5475! 0.02371 45|-15 
Aurige 5.1 | 1.26] 8.3] 28 5.5 21 §0.2,\~ 6 49.2}-1.1963/ 0.5464| 0.0614}-38/-62 
Geminorum 5.7 1+1.36) +6.8 [+25 29.1120 655.6/+ 1 57.4/+1.0077| 0.5449 
Geminorum 6.2 | 1.39] 6.9! 2611.7 8 29.4|+ 3 28.0\+0.0959/ 0.5446 - 
Geminorum 6.3 | 1.39] 6.8| 26 1.9 8 47.4|+ 3 45.4|+0.2484/0.5445 
Geminorum 6.1 | 1.48] 5.8] 25 2.1 15 41.9|+10 25.8/+0.6762] 0.5430 
Geminorum §.1 | 1.53| 5-6] 25 13.0 19 41.4|- 9 42.9'+0.0456/ 0.5420 
. Geminorum 6.3 |+1.62/+4.6 '+24 33.221 2 26.7/- 3 11 310.0453 0.5403 
. Geminorum 6.0 | 1.62] 4.6] 24 25.0 2 53.2|- 2 45.7/+0.0453/0.5402 
. Geminorum 6.3 | 1.61] 4.1] 23 13.0 343-3 157.3\+1.2402|0.5399 
Geminorum 3-7 | 1.65] 4.4| 24 36.2 § 17.7,/- 026. ‘ol-o. 4742] 0.5395 
Geminorum 6.3 | 1.66] 3.8| 23 21.2 7 12.4/+ 124. 8 /t0.0225 0.5389 
. Cancri 6.4 1+1.74] +3.3 |+23 49.1 12 57.3/+ 6 58.1/-0.7107 0.5373 
Cancri 6.2 | 1.76] 2.7] 22 52.8 1§ 25.5|+ 9 21.40.0732] 0.5366 
Cancri §.5| 1.75] 2.2| 23 49.8 16 7.1|/+10 1.6)+0.9523] 0.5363 
. Cancri 6.4] 1.81 2.5] 23 23.7 18 51.6}-11 19.3/-1.1740) 0.5355 
. Cancri 6.0] 1.82, 1.3] 21 1.0 22 0.11 817.0:+0.8687/ 0.5346 
Cancri §.5 |+1.88] +0.5 |+20 43.8922 3 48.9\- 2 39.6|/+0.1623] 0.5329 
Cancri 6.5 | 1.92] 0.0| 20 18.5 7 18.8|+ 0 43.4/-0.0247] 0.5319 
Cancri 6.5] 1.92, 0.0] 20 16.3 7 21.3/+ 0 45.9!+0.0066| 0.5319 
. Cancri 6.5 | 1.91|/-0.2| 19 58.3 4 26.5|+ 0 50.9\+0.3128| 0.5319 
Cancri 6.3 | 1.91! 0.2/ 19 50.8 7 29.0)+ 0 53.3/+0.4390| 0.5319 
Cancri 6.1 +1.96 -1.1|+19 9.0 12 22.6|+ 5 37.4|+0.2490] 0.5305/-0.1950 
Cancri 6.4 | 2.06] 4.0] 15 43.9] 28 3 1.6)— 411.9/+0. Bars 0.5§270| 0.2188 
Leonis 6.3 | 2-10] 3.8] 16 57.1 5 §.0\— 2 12.5|-0.9018]0. 5266] 0.2219 
Leonis 6.2 | 2.12] 5.2] 1445. 10 6.3/+ 2 39.3|/+0.2808]0. 5258] 0.2290 
Leonis 6.5 | 2. 13) §-3| 14 43. 11 8.6/+ 3 39.6/+0.0710]0.5256| 0.2305 
Leonis 13 §4.9I+ 6 20.7|-0.2350] 0. §252 -0.2342 






















































572 OCCULTATIONS, 1915. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
JANUARY. 
Tue Star's At CONJUNCTION IN R. A. 
' Red'ns from | 
Apparent Hour 
Name. Mag. rors: | Declina- Wash Tune,| Angle. Y x yy 
| aa | a8 | tion. ‘| 
_ 8 ” ‘leet ane d h m| h m 

47 B. Arietis 6.5 ;+0.74|+10.2.417 37.71 823 17 41.6/+11 45.3/+0.0039| 0.5058 +0. 2047 
20 H!. Arietis 6.4 | 0.76] 10.0} 16 49.7 18 32.1/-II 25.7|+1.1192] 0.5062] 0.2036 
6 Arietis §-9 | 0.75] 10.8] 19 6.2 IQ 9.4|-10 49.5|-1.2686] 0.5065) 0.2027 
Arietis 5.6| 0.80 11.0) 19 30.7 23 1.8- 7 3.9]-0.9464| 0.5083] 0.1975 
26 Arietis 6.2 | 0.88) 11.2/ 19 28.9] 28 5§ 25.2\- 0 52.0/+0.31 0.5116) 0.1882 
v Arietis 5.4 |+0.94,+12.0+21 35.9 9 32.1/+ 3 7-5|-1.2611/ 0. 5138H0. 1820 
yi Arietis 5-7 | 0.96] 11.3] 19 39.2 IX 20.4/+ 4 §2.5|+1.2176) 0.5148] 0.1792 
é Arietis (mean) | 4.6| 1.08] 11.9] 21 0.3 19 41.Q\-II 1.5|+1.1626) 0.5196} 0.1654 
64 Arietis 5.8| 1.25] 12.9] 24 25.6124 7 50.8)\+ 044.5\-0.7480| 0.5268} 0.1434 
7 Tauri 5.9 | 1.32] 12.7] 24 11.0 12 41.0\+ 5 25.4|+0.1928] 0.5298} 0.1340 
rr Tauri 6.4 $1.37 +13-0+25 3.5] 15 39.7;+ 8 18.3|-0.3847, 0.5315 +0.1280 
16 Tauri 5.4| 1.39) 12.5] 24 1.6 17 34. 4;+10 9.2|+0.997 5] 0.5327| 0.1241 
17 Tauri 3-8] 1.39] 12.5] 23 §1.0 17 36.6410 11.4|+1. -1965/ 0.5327 0.1240 
18 Tauri 5.6] 31.40) 12.7] 24 34.6 17 44.0\+10 18.5|+0. 4088] 0.5328] 0.1238 
q Tauri 4-3 | 1.40) 12.6] 24 12.3 17 45.6|+10 20.0/+0.8231/ 0.5328) 0.1237 
20 Tauri 4.1 |+1.40.4+12.6)4+24 6.4 18 3.2)+10 37.1|+0.9681] 0.533 (+O.1231 
a1 Tauri 5.8| 1.40! 12.6] 24 17.6 18 5.3/+10 39.1/+0.7658| 0.5330] 0.1231 
22 Tauri 6.5 | 1.40; 12.6] 24 16.0 18 9.2/+10 42.9/+0.8031] 0.5330] 0.3229 
14 H. Tauri 5.3 | 1-44) 12.9] 25 19.6 20 8.0-11 22.2|-0.1294| 0.5342] 0.1188 
p Tauri 5.0] 1.58] 12.8] 2615.8]}25 5 36.2; 2 12.91-0.1336) 0.5397) 0.0983 
P Tauri §.0 |+1.65+12.8 +27 9.1 9 5§-7/* I 57.8)-0.7084| 0.5421/+0.0885 
> 4 Tauri 5.3 | 1-66] 12.2] 25 26.0 10 58.0+ 2 58.1/+1.2757/ 0.5426; 0.0861 
17 B. Aurige 6.0| 1.87) 11.9] 27 45.6] 26 0 26.9\- 8 0.9/-0.3395] 0.5493) 90-0537 
38 B. Aurige 6.5| 1.94 11.4] 27 34.9 5 40.8}— 2 58.0)+0.1033] 0.5515; 0.0406 
47 B. Auriga 6.0] I. 98 11.3) 27 55.6 7 55-1\- 0 48.4|-0.1911 0.5524, 0.0350 
354 B. Tauri 6.4 |+2.04,+10.8,+27 52.5 I2 50.0/+ 3 56.0/+0.0074| 0.5542}+0.0224 
22 Aurige 6.4 | 2.08, 10.9) 28 51.6 13 SI.4\+ 4 §5.3|-1-0476] 0.5545] 0.0197 
B Tauri 1.8} 2.09! 10.7) 28 32.4 15 7.7\+ 6 8.8!-0.6744] 0.5 0.0164 
107 B. Aurige 6.5 | 2.13] 10.0) 27 36.6 19 19.7|+10 I11.9/+0.3865| 0.5562) 0.0055 
112 B. Aurige 5-7 | 2-12 9.8) 26 §2.5 19 §2.1/+10 43.1/+1.1917| 0.5563/+0.0040 
406 B. Tauri 5.6 |+2.21+ 9.3+27 56.8])27 1 49.1}- 7 32.6|/+0.0001| 0.5577/-0.0117 
136 Tauri 4.6 2.22 9-1) 27 35-7 2 50.5|— 6 33.4|+0.3681| 0.5579) 0.0144 
154 B. Aurige 6.4} 2.26] 9.2] 28 55.9 412.7/- § 14.21+-1.1082| 0.5581] 0.0181 
415 B. Tauri 6.1 | 2.26) 8.7) 27 34.3 9.O\- 3 22.1|+0.3320] 0.5 0.0232 
49 Aurige 5.1 | 2.42) 6.8] 28 5.5 20 49.5\+10 46.6|-0.8576| 0.5594) 0.0622 
54 Aurige 5.8 |+2.44+ 6.51428 20.5 22 41.4|-1I 25.5|-1.2469] 0.55 0671 
39 Geminorum 6.2} 2.46, 4.9] 2611.7]28 7 0.7/- 3 24.3/+0.4182] 0.5587} 0.0889 
40 Geminorum 6.3 | 2.46] 4.8) 26 1.9 7.17.8 3 7.8}+0.5682) 0.5586) 0.0896 
47 Geminorum 5.6] 2.52] 4.2] 26 59.9 12 25.7|+ I 49.07-0.9634] 0.5579] 0.1027 
52. Geminorum = | 6.1} 2.49] 3.7) 25 2.1 13 §3-6|+ 3 13.9|+0. 0.5576 0.1064 
134 B. Geminorum 6.5 |+2.54/+ 3.7/+26 50.7 14 53.0\¢ 4 I1.I}-1.0573| 0.55741-0. 1089 
A Geminorum 5.0] 2.52] 3.1] 25 12.9 17 42.0|+ 6 54.1/+0.3721| 0.5568) 0.1159 
176 B. Geminorum | 6.3] 2.54! 2.0, 24 33-1] 28 0 8.5|-1053.1/+0.2835] 0.5552] 0.1316 
181 B. Geminorum __ 6.0} 2.54 1.9 24 25.0 © 33-9|-10 28.6/+0. 3725] 0.5551] 0.1326 
K Geimnorum | 3.7| 2.55] 1.6] 24 36.2 2 §1.7\- 8 15.7|-0.1378] 0.5544] 0.1381 
82 Geminorum | 6.3 |+2.53/+ 1.1423 21.2 4 41.1— 6 30.1|+0.9396] 0.5538-0.1423 
5 B. Cancri 6.4 2.56) 0.3! 23 49.1 10 10.2/— 1 12.6|-0.3716] 0.5520) 0.1549 
9 Cancri 6.2 | 2.§5— 0.2) 22 52.7 12 31.7/+ I 4.0+0.2543] 0.5512) 0.1602 
rT Cancri 5.5 | 2.52) 0.4 21 49.7 13 I1.4|[+ 1 42.3 +1.2624] 0.5510) 0.1616 
35 B. Caneri 6.4| 2-57] 0.7; 23 23.6 15 48.6|+ 4 14.0-0.8295] 0.5500] 0.1674 
49 B. Cancri 6.0 |+2.52/— 1.3/+21 1.0 18 48. 7) 7 7.9/+1.1785] 0.5 .1738 
| Cancri 5-5 | 2.52| 2.2] 2043.8]30 0 22. Oi-11 29.7|+0.4803] 0.5467] 0.1851 
39 Cancri 6.5 | 2.52] 2.7! 20 18.5 3 43-8,- 8 15.5;+0.2935| 0.5453] 0-1917 
40 Cancri 6.5 | 2.52] 2.7] 20 16.3 3 46.1- 8 13.2,+0.3243| 0.5453 0.1918 
to2 B. Cancri 6.5 | 2.51) 2.7; 19 58.2 3 gi.1/- 8 8.4'+0.6260 0.5452] 0.1920 
Cancri 6.3 !+2.51/- 2.7'+19 50.7 3 53-5— 8 6.1 +0.7502! 0.54521-0.1920 
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. Scorpii 
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Scorpii 


JANUARY. 
Tar Star's At CONJUNCTION IN R. A. 
Red'ns from 
Apparent 
Mag.|___7925-9- Dec ecline- Wwashioton| Anale Y nd y’ 








6.1 |+2.49°- 3-5\+19 9.0 80 8 35. | 3 33-7\+0-5591| 0.5433/-0.2009 


6.4] 2.41] §.5] 15 43.9 22 43.5/+10 6.0/+1.1288] 0.5375 0.2249 
6.3 | 2.43] 5.8] 1657.1] 81 0 43.1}-11 §8.4/-0.5996) 0.5367| 0.2279 
6.2 | 2.38] 6.4) 14 45.5 § 35-8\— 7 15.3/+0.5633/ 0.5348] 0.2349 
6.5 | 2.38] 6.6] 14 43.8 6 36.41 6 16.6/+0.3537] 0.5344] 0.2363 
§-6 |+2.37/- 6.9/+14 24.5 9 18.5— 3 39.8|\+0.0450] 0.53341-0.2400 
§.0| 2.32] 7.7] 12 50.9 16 13.2]+ 3. 1.51-6.0194] 0.5310) 0.2485 
4.6] 2.26) 8.1) 10 24.7 20 53.0|+ 7 32.3/+1.3389] 0.5295] 0.2537 
1.3 |+2.29}- 8.3/+12 22.8 21 6.11+ 7 45.0/-0.7593] 0.5294|-0.2540 





FEBRUARY. , 





§-9 |+2.20\—- 8.9 + 912.97 1 5 15.6/- 8 21.0;+0.4174 0.5272-0.2618 681-20 
§.8| 2.211 9.2; 10 11.6 6 24.9/-— 7 13.9|-0.8983] 0.5269! 0.2628F- 4\-80 
3-8 | 2.20) 9.4] 9 44.5 8 55.5|- 4.48.1|-1.0922] 0.5264' 0.2648f-16|-80 
5.2 _ 9.2)+ 7 23.3 9 54. 6- 3 50. oft. 0782] 0.5261'-0.2656+00;+16 


2.18) 9.4 9 5.2 10 0.8'— 3 44.90.7040) 0. 5261! 0.2656 7 
9-8, 6 49.1 1§ 24.6)}+ 1 28.7/+0.1942/ 0.5251] 0.26941+-54 
6 38.2 20 15.8\+ 6 10.8\-0.9321| 0.5244! 0.2723—- 6-83 
2.04, 9-9, 4 4.3 22 29.5;+ 8 20.3/+1.1012| 0.5241) 0.2734 Q0|+17 
10.4'+ 228.5] 2 6 41.3'- 7 43- 3|+0.4855] 0.5235 —0.27661+73/-19 
10.4 2 6.8 7 20. 4c 6 56. 8i+0. 6347| 0.5235] 0.2768H 84/-11 
10.5 + I §2.3 9 59-91 4 31-0|+0.1876] 0.5235] 0.2774]+54/-34 
10.6- 0 21.4 16 19.3|+ 1 36. 6/40. 7147|0.5237| 0.2784 Q0|- 7 
10.6 515.0] 8 10 28.2- 448. Bo. -6737| 0.5267! 0.2759 3 9 





10.7— 7 31.9 22 26.0|+ 6 46.0'-0.2694| 0.5305-0.2700}+29 
10.6 9 4.8] 4 5 33-6/-1020.4'-0.5980) 0.5335) 0.2648 11/-82 
10.5, 10 17.3 II §2.4|/— 414.1-1.0230]/ 0.5365] 0.2592§-14/-90 
10.3| 12 16.1 20 31.3:'+ 4 7.6-1.2134| 0.5413] 0.2499f-30'-90 
9-5] 14 55.7 2317, ait 6 48.0+0.8005 0.5428 0.2465175|- I 
9-4-15 45.3] 5 4 30.8411 50.7.+0.3692| 0.5462-0.2395[+58'-25 
9.5| 15 20.6 5 0.3-11 40. 8—0.1655|0.5465| 0.2388 }+29'-53 
9.1 17 48.4 18 4.8:+ 0 56.7 0.6579) 0.5554| 0.2180 1|-go 
2. o| 18 11.6 18 47. Si+ I 37-3-0.4212/ 0.5559! 0. 2168 
18 19.5 19 28. 3" 2 16.6.-0.43451 0.5564! 0.2155 
2038 4.2] 6 221. 9+ 8 55.2 -0.1079| 0.5614 —-0.2025 
3 20 49.1 7 7. a! —10 30.0-0.2885]| 0.5649| 0.1927 








——_————— 








8.3) 20 58.3 7 33-I/-1O §.1-0.2160/ 0.5652! 0.1918 
8.6) 21 2.1 II 45.2'- 6 2.4-0.9381! 0. 5683 0.1826 
8.2: 21 42.2 15 28.5— 227.6-0.924910.5710' 0.1741 
8.2'-22 5-3 19 30.714 I 25.4/-1.2195) 0.5738, 0.1644 
7-5, 2412.29 7 2 12.7/+ 7 51.90.1219) 0.5784] 0.1475 
7.8) 23 32.7 5 3.0}'1035.41-1.1976 0.5803] 0.1401 

— 9 23.3/+0.2165! 0.5830] 0.1287 


8 23.5|-0.3408) 0.5836) 0.1258 
8 16.4—1.1599| 0.5836 -0.1254 





7.1) 25 29.7 9 14.2 

7.3) 25 4.6 10 16.4/- 

7.6-24 17.0 IO 23. 8 - 

7-3: 24 59-7 10 41.0- 7 59.9'-0.4748] 0.5838) 0.1247 
7-0| 26 1.1 II 0. r{- 7 41.6'+0.5231| 0.5840] 0.1237 
7-5 24 35.3 12 13.2/- 631. 4-1.0740) 0. 5848] 0.1203 
*.0| 26 52.3 12 18.5— 626. 3/+0. 2159) 0.5848] 0.1201 
7.1125 37.9 14 3.7I- 445.3/-0.23471\0.5858-o0.1I51 
7.0| 26 6.1 15 54.2\- 2 59.3|+0.0348] 0.5868] 0.1098 
7-31 25 15.8 18 31.9/- 027.911.0925] 0.5882] 0.1021 
7-3) 25 23. 20 57.2'+ 1 51.5|-1.2015| 0.5894 sabe 
7.0 2614.8] 8 oO 5.3/+ 452.0\-0.6181) 0. 5908; © 

7.0 


0-26 21.3 © 50.5/+ 





ARO ANL ONAN BAUMAN DADAM AN AN NANA APU AN MAAN 
DH VM OMDOD Ch VWO AR WA OW OO MI HAM VAM HA A~ATLH O Bum ot CO HWs*) 








5 35-3 571 embers 















































574 OCCULTATIONS, 1915. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
FEBRUARY. 

Lm 
THE Star's At Conyuncrion In R. A. img Pay 

afiel. 

Red'ns from | 
Apparent Hour 

Name. Mag TS Declina- Washington Angle, Y x’ ¥  {NIS. 
— |e vl? lan mam | | [re 
r Scorpii 2.9 |+0.54— 6.4-28 2.5] 8 2 31.9/+ 7 12.6,+1.0037| 0.5918-0.0779 hO2 +17 
134 B. Scorpii 6.4} 0.50, 6.8) 27 18.0 5 44.5|+10 17.3,+0.01 59] 0.5930) 0. 21-43 
135 B. Scorpii 6.0| 0.50] 6.4) 28 21.2 5 59-7|+10 31.9,+1.0685) 0.5931| 0.0672 F+62 +23 
95 G. Ophiuchi 6.1 | 0.401 6.6] 27 39.6 16 21.7\— 331 8-0. 1623] 0.5957] 0.0343 9-34 
43 Ophiuchi 5-4| 0.36] 6.5] 28 3.8 20 28.3/+ 024. 6'+0.1341| 0.§962|-0.02 10 +23 -36 
163 G. Ophiuchi 6.3 |+0.29|- 6.6-27 50.8] 9 3 58.2/+ 7 35- Sh. 1530] 0.5963'+0.0034F 7-53 
Sagittarit (var.)| 4.4| 0.28] 6.6: 27 48.1 5 34.6 6\+ 9 8 1889) 0.5962] 0.0086 5-55 
4 G. Sagittarii 6.2| 0.27] 6.8) 26 56.9 5 55-8|+ 9 28. 4c. 0538) 0.5962} 0.0097 (43-90 
1o G. Sagittarii 5-7 | 0.25] 6.5! 28 3.2 9 0.811 34.2 +0.1169: 0.5958 0.0197 [22-37 
210 B. Scorpii 5.8/ 0.24 6.4) 28 45.1 9 44.5;-I0 52 .4'+0.8426; 0.5957| 0.0220}+61+ 6 
38 B. ittarii 4.7 |+0.21|- 6.4-28 28.1 13 18.5}- 727. alto. 6540 0.5950+0.0335 s6- 6 
C. D.-28° 14268] 6.4| 0.20, 6.3) 28 55.3 14 46.3;/- 6 3. 1/+1.1682) 0. 5946, 0.0382 F41+34 
48 G. Sagittarii 6.3 | 0.18 6.5) 28 19.1 16 50.21- 4 4.2/+0.63901 0. 5941| 0.0447 9- 7 
62 B. Sagittarii 6.0| 0.18] 6.3) 28 41.0 16 50.3/- 4 4. I+1.0107| 0.5941) 0.0447 61 +18 
66 B. Sagittarii 4-7 0-18, 0.8 27 4.6 17 6.6/- 3 48. 5/2 .6145|0.5 0.04565 14-90 
58 G. Sagittarii 6.1 |+0.17,- 6.4-28 28. 18 35.4|- 2 23.3 +0.8783) 0. +0.0503 162+ § 
68 G. Sagittarii 6.2 0.15 6.81 26 413 20 33 ol- 0 76. 2. e78s. oO. ner oO. O87 24-0 
69 G. Sagittarti 6.3 0.15) 6.8) 26 48.6 20 56.5;- o 8. 1-0. 6873) 0.5927] 0.05771; -? 
86 B. Sagittarii 6.5| 0.15. 6.8 26 38.3 21 16.1/+ O10. “geo. 8439 0.5926; 0.0587 25-7 
P Sagittarii 3.3, 0.10 6.6] 27 4.9710 3 40.1/+ 619 a|t0.0458 0.5 0.078423 -4 
6 Sagittarii 2.1 |+0.08— 6.8-26 24.3 7 23.9|+ ("0.3311 0.5879 40.0895 505 
2o1 B. Sagittarii 5-9| 0.04 6.8 26 3.1 14 oF oF 933 git e504 oO. 338 0.1099 24-43, 
%  Sagittarii 4.9 | 0.03, 6.9 25 24.4 1§ 21.2\- 6 27.8-0.5496, 0.5833] 0.1125F 4-8 
> 4 Sagittarii 4.9 |+0.01 7. © 24 40.6 19 13.6\- 2 44. -5\-0- 8410 0.5807] 0.1232 19-9 
51 Sagittarii 5.8, 0.00 6. 8 24 54.5 23 32.1|+ 1 23.9-0.0486, 0.5776) 0.1347 24-4 
h Sagittarii 4.7 0.01 — 6.8-25 4.4 23 “ 2+ I 39.4 +0.1582 0.5774,+0.1354 34-35 
53 Sagittarii 6.3| 0.02 7.0 2337.4,11 1 ‘alt 2 5§3.4-I. 1536, 0.5765] 0.1387 40-9 
274 B. Sagittarii 6.1| 0.02, 7.0 23 37.6 I a 4+ 3 0.31- ~1.1348, 0.5764! 0.1390/-38-9 
308 B. Sagittarii 6.31 0.04 6.8 24 9.3 6 59.4/+ 8 34. oto. 2539, 0- S7IQ| 0.1535 p41 -3° 
329 B. Sagittarii 6.1 | 0.05 6.9, 22 58.4 9 56.1 +12 24. 1-0. 4989; 0.5 0.1605 3-76 
336 B. Sagittarii 6.5 "0.06 - 6.9 -22 50.2 10 §4.7|-11 39-50-4822 0.5688 +0.1638) 5~i5 

NEW | MOON. 

13 Piscium 6.4 ~0.09'— 1.5,- I 33-315 14 42.1/-11 4.6+0. 5914 0.5014 +0.2665 FSC a“ 
14 Piscium 5-9 | 0.09 1.5— I 43.0 1§ §2.1— 9 56.6+1. 0761) oO. 501 0.2663 r55+14 
A Piscium ‘- 6 3 10o- 0.8+ 1 18.7 20 7.2- 5 48. 3\-t. 0449 0.5000+0. 2658-13-89 
21 Piscium 0.07, 0.5 036.2116 o 6.1/— 1 56. S+0. 7734| 09-4991) 0.2650f+g0- 4. 
22 ~—- Piscium 0.08| 0.1/2 27.5 I 27.21 037. 8/-0. 8649: 0.4988) 0.2637 1-8 

25 Piscium s/o o7 0.2/ 1 37.1 2 3.2)- © 2. gi+0. 1988' 0.4987] 0.2646855-: 

51 Piscium 5. 6 +0.02,+ 2.3| 6 29.2 23 21.2/- 3 20. 6i+0. 4821, oO. 0.2553 7737) 
136 B. Piscium 6.5 |+0.03/+ 3.2+ 853.5117 4 7.5/+ 117. Bho. 9237, ©.4970+0.2522F- 53 
| Piscium 3-7| 0.20] 6.5) 14.54.6118 7 5.3/+ 3 29.9\-1.0079\ 0.5015] 0.2286 2-78 
101 Piscium 6.2 | 0.23] 6.5) 14 13.7 Q 22.0/+ § 42.6+0.2579| 0.5022] 0.2261 ro) 
105 Piscium 6.1 | 0.24) 7.1| 15 58.6 II 24.7/+ 7408 1.2040 0.502 0.22386-37-74 
4 Arietis 5.8 | 0.28 7-6 16 32.1 0.2185] O73 
2 Arietis §.1 +0.32/+ 8.1417 24.3 2126 3773 
35 B. Arietis 6.4| 0.35] 8.4] 17 50.9 0.208314 | 
47 B. Arietis 6.5 | 0.38] 8.4) 17 37.6419 0.2055 #51 -3° 
20 H’. Arietis 6.4] 0.39} 8.2] 16 49.7 0.2043 ft9o*3! 

15 Arietis 5-9 | 0.38] 9.0] 19 6.1 0.2035[-2977! 
6 Arietis 5.6 |+0.43/+ 9.2/+19 30. IF 5° 
26 Arietis 6.2 | 0.50 Os 19 28.6 0.1886 66-15 | 

v Arietis 5-4| 0.54] 10.4] 21 35.8 0.182231 
#  Arietis 5-7 | 9-58] 9.8} 19 39.2 0.1793 185° 

é Arietis (mean) | 4.6| 0.68} 10.5] 21 0.2 20 0.1653 )190°47 
64 Arietis §.8 |+0.84/+11.8.4+24 25.6 6974! 0.5260+0.1430 545, 

a [Eph 15] 
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OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
FEBRUARY. 
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At CONJUNCTION IN R.A. 

















Red'ns from aren ; Hour 
Name. Mag.|__*925-0- ‘Declina- Washington Angle, Y x’ y 
da | 33 ‘| 
8 oe e ‘ m 
Tauri 5-9 |+0.92/+11.8/+24 11.0 20 20 57. $C 8 30.3 +0.2426| 0.5286|+0. 1335 
Tauri 6.1 | 0.96] 32.1] 25 3.5 23 56.8\— 5 36.80.3364] 0.5301] 0.1274 
Tauri 5-4| 9.99] 11.7] 24 1.6921 1 §1.9\— 3 45.5|+1.0468) 0.5311] 0.1235 
Tauri 3.8 | 0.99] 11.6) 23 51.0 I §4.1+- 3 43.3/+1.2460) 0.5311] 0.1234 
Tauri 5-6 | 0.99] I1.9) 24 34.6 2 1.5\— 3 36.2\+0.4573) 0.5312| 0.1231 
Tauri 4.3 |+0.99|+11.8/+24 12.3 2 3.1 3 34.7|/+0.8721| 0.5312/+0.1231 
Tauri 4-1 | 0.99] 11.7] 24 6.4 2 20.7 3 17.6)+1.0173) 0.5314] 0.1225 
Tauri 5.8] 1.00) 11.8) 24 17.6 2 22.8\— 3 15.6|+0.8146) 0.5314) 0.1224 
Tauri 6.5 | 1.00, rx.8) 24 16.0 2 26.8— 3 11.7|+0.8520, 0.5314) 0.1223 
. Tauri 5-3 | 1.03] 12.2] 25 19.6 4 26.0— 1 16.4|-0.0822] 0.5325] 0.1182 
Tauri 5-6 '+1.18/+12.3/+26 15.8 13 §7-2\+ 7 55.9|-0.0895! 0.§372,+0.0975 
Tauri 5-0| 1.25] 12.5) 27 9.1 18 18.5/-11 §1.5|-0.667 1) 0.5393] 0.0877 
Aurigse 6.0] 1.50} 12.1) 27 45.6122 8 56.8\+ 2 16.9)-0.3022, 0.5456) 0.0531 
Aurige 6.5 | 1.58) 11.7] 27 34.9 14 13.6|/+ 7 22.7|\+0.1401| 0.5476] 0.0401 
Aurigz 6. 0 1.62] 11.6) 27 55.6 16 29.2/+ 9 33.6 1559) 0.5484] 0.0345 
Tauri 6.4 +1.70}4+11.2/+27 52.5 21 27.1)— 9 39.0|+0.0415 0.§500,+0.0219 
Aurigze 6.4 | 1.73] 11.5; 28 51.6 22 29.2\- 8 39.0|-1.0170, 0.5503| 0.0193 
Tauri 1.8 | 1.75] 11.2! 28 32.4 23 46.3-— 7 24.6|-0.6430 0.5507/ 0.0160 
Aurige 6.5 | 1.80) 10.6] 27 36.6128 4 0.9) 3 19.0/+0.4198) 0.5518) 0.0051 
Aurige 5.7, 1.80] 10.3] 26 52.5 4 33-71 2 47.4|+1.2273, 0. 5519 +0. 0037 
Tauri 5.6 |+1.91/+10.0/+27 56.8 10 34.6/+ 3 0.7 +0.03011 0. §$532'-0.0179 
Tauri 4.6] 1.92] 9.9] 27 35.8 II 36.7/+ 4 0.6)+0. 3989 oO. 5534) 0.0146 
Aurige 6.4, 1.96) 10.1) 28 56.0 12 59.7\+ 5 20.6|-1.0824! 0.5537, 0.0182 
Tauri 6.1 | 1.97] 9.5] 27 34-3 14 §7.3|\+ 7 14.1/+0. -3616 0. -5540, 0.0233 
Aurige §.1 | 2.20, 7.9] 28 5.5924 5§ 47.2\— 2 27.7|-0.8356' 0. SSSI. 0.0620 
Aurige 5.8 |+2.23|+ 7.7/+28 20.5 7 40.2— 0 38.7|-1.2263) 0. 5551\-0. eee 
Geminorum 6.2: 2.29] §.9| 2611.7 16 4.3|+ 7 27.3|+0.4403, 0. 5547) © 
Geminorum 6.3} 2.301 5§.8 26 1.9 16 21.7|+ 744.1 +0.5905 0.5547! 0. “0892 
Geminorum 5.6 | 2.38) 5.4] 26 59.9 21 32.2|-11 16.5|-0.9452 0.5541) 0.1023 
Geminorum 6.1 | 2.36] 4.6) 25 2.1 23 0.8 9 50.9|+1.0116/ 0.5539, 0.1060 
Geminorum 6.5 +2 -41\+ 4.9/+26 50.7125 © 0.7} 8 53.21-1.0397/0 5538-0 1084 
Geminorum 5.1} 2.40} 4.0] 25 13.0 2 51.0) 6 8.9/+0.3910, 0.5534 0.1155 
Geminorum 6.3 | 2.45] 2.9] 24 33.2 9 20.1/+ 0 6.4|+0.3006) 0.5522, 0.1312 
Geminorum 6.0| 2.46, 2.8) 24 25.0 9 45-5|+ © 30.9|+0.3894) 0.5521, 0.1322 
Geminorum 3-7 2.48] 2.5) 24 36.2 12 4.1|+ 2 44.6|-0.1218) 0. +5516, 0.1376 
Geminorum 6.3 |+2.47/+ 1.9/+23 21.2 13 54.1|+ 4 30.8/+0.9555/ 0. +5512 -0.1419 
Geminorum 6.4 | 2.53] 1.1] 23 49.1 19 24.6|+ 9 49.7|-0.3571/ 0.5498, 0.1545 
Cancri 6.2 | 2.53| 0.6} 22 52.7 21 46.6)-11 53.2/+0.2681/ 0.5492) 0.1598 
Cancri §-5| 2.51| 0.2} 21 49.8 22 26.4/-11 14.8/+1.2755| 0.5491; 0.1613 
Cancri 6.4| 2.57}+ 0.1) 23 23.7]26 1 4.0 8 42.6)-0. 8155) oO. 5483 0.1670 
Cancri 6.0 |+2.54|/- 0.8421 1.0 44 5 48.4|+1.1895, 0. 5474\-0. 1735 
Cancri 5-5| 2-57] 1.8] 20 43.8 ~ 025.8|+0.4909| 0.5458: 0.1850 
Cancri 6.5 | 2.58} 2.4] 20 18.5 12 50. §|+ 2 48.2/+0.3037/ 0.5447| 0.1917 
Cancri 6.5 | 2.58] 2.4) 20 16.3 2 §0.5/+0.3345| 0.5447, 0.1918 
Cancri 6.5 | 2.58] 2.5) 19 58.2 13 6.81+ 2 55.3/+0.6354| 0.5447] 0.1920 
Cancri 6.3 |[+2.58/— 2.5/+19 50.7 13 9.2/+ 2 57.7|+0.7594| 0.5447|-0.1921 
Cancri 6.1 | 2.59] 3-4| 19 9.0 17 §0.5|+ 7 29.3|+0.5676| 0.5432) 0.2011 
Cancri 6.4| 2.58] 6.01 15 43.9] 87 . 0.2256 
Leonis 6.3] 2.61] 6.2; 16 57.1 .§887| 0.5384| 0.2287 
Leonis 6.2 | 2.58) 7.1] 14 45.5 14 42.7|+ 3 39.6|+0. 5675] 0.5370} 0.2360 
Leonis 6.5 |+2.58 7-3;+14 43-8 42.8i+ 4 37.8)+0.3589| 0.5368/-0.2375 
Leonis 5.6] 2.58] 7.7) 14 24.5 8 0.2413 
Leonis 5.0] 2.57] 8 8) 12 50.9 | 28 0.2502 
Leonis 4.6] 2.531 9.6) 10 24.7 ; 0.2556 
Leonis 1.3] 2.56] 9.5; 12 22.8 I.3- 5 31.9|-0.7470| 0.53341 0.2559 
Leonis 5-9 }+2.52+-10.7\+ 9 12.9 14 2.9]+ 2 14.1|+0.4198| 0.5320\-0.2642 
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TRE STAR’s At CONJUNCTION IN R. A. 














| Red'ns from Apparent Hou | 
1915.0. Washin 
Name. ‘Mag. —S Decline- Mean Time. | Angle Y ri JS 
t , 

— | ——— | | —_____ § | LL a — 
. 8 " . d h m; bh m 
45 Leonis §.8 |+2.54,-10.8+10 11.6] 88 15 10.9+ 3 19.9\-0.8842| 0.5318) -0.2652F 3-% 
p Leonis 3-8 | 2.53] 11-1] 9 44.5 17 38.71+ 5 42.9|-1.0761/ 0.5314] 0.267415 -& 
48 Leonis §.2| 2.49] 11.3) 7 23.3 18 36.7|+ 6 39.1/+1.0742] 0.5314 0.2682 Fgo-1' 
49 Leonis 5.7 |+2-52/-11.3+ 9 5.2 18 42.8/+ 6 45.0.-0.6913] 0.5313|-0.2683 8-3: 





MARCH. 





















37 Sextantis 6.3 l+2.49\-11.9|+ 6 49.1 $-2 
56 Leonis 6.1 | 2.48] 12.5] 6 38.2 445.1- 7 32.1 . s- 
d Leonis 5.0| 2.441 32.7] 4 4.2 6 55-9 § 25.5|+1. . . ze 
75 Leonis 5.4 |+2.41|-13.5/+ 2 28.5 14 56.1 . . ~ 
76 Leonis 6.0| 2.41 13-6 2 6.8 I 43-1|¢ 3 4.8/+0.63 . . are 
79 onis 5-5 | 2.40) 13.8/+ 1 52.2 I . Mou 
v Leonis 4-§| 2-37| 14.2+ o21.5— 2 ong. stat 24. ‘6|+0. 7139 0. 531 - 
9 B. Virginis 6.2 | 2.36] 14.614 © 9.0 6 4. 4- 7 1.7 a 
78 B. Virginis 6.5 |+2.27/-14.9- 5 15.0 17 §8.5+ 4 29.2|+0.6753] 0.5351|-0.2801 
x Virginis 4.8 | 2.21] 15.2) 731.9] 8 5§ 35.8-— 8 16.6|-0.2537/ 0.5392| 0.2742 3 
Y Virginis 5.0] 2.18] 15.2) 9 4.9 12 31.2~— I 35.1|-0.§770 0.5421 0.2689 12 
49 Virginis §.2| 2.14] 1§.2] 10 17.4 18 39.4 + 4 20.6/-0.9957; 0.5451) ©. 2631 F12-4 
1 Virginis 5.7 | 2.09] 15.0] 12 16.29 4 3 4.1'-11 32.2/-1.1828| 0.5495] 0.2535[-25-0 
75 Virginis 5.6 |+2.07 H14.4I-14 55. 8 5 45-9 - 8 56.1/+0.8 773 
83 Virginis 5.6| 2.04! 14. 3\ 15 45-4 IO 51. 2 4 1.4|/+0.3829] 0.5541! 0.2427 50-2: 
85 Virginis 6.1 | 2.04] 14. 4 1§ 20.7 II 20.0- 3 33.6|-0.1457| 0.5543] 0.2420}+30-« 
43 H. Virginis 5.5 | 1.95! 13.8 17 48.5] 5 0 6.0+ 844.7 633 oO. 5623 oO. “2205 3 
231 G. Virginis 6.4 1.95] 13.6, 18 11.7 © 47.7'+ 9 24.8 15-5 
236 G. Virginis 5.7 |+1.94:-13.6—-18 19.6 14% 
9 G. Libre 6.5| 1.90| 13.0! 20 4.2 8 12. vl 29-4 
17 G. Libre 6.4] 1.86] 12.8 20 49.2 12 52.8)- 257. I 2634 °. 5705 0.1944 1973; 
| - 
18 G. Libre 6.1 | 1.86) 12.7, 20 58.3 13 18. 2i~ 2 32. 6 -0.1923! 0.5708) 0.1935 22-<j 
43 B. Libre 5.7| 1.84 12.8 21 2.2 17 26. o I 25.8|-0.9076, 0.5734! 0.1841 P17 
47 G. Libre 6.1 |+1.80|-12.2—-21 42.3 21 5.9+ 457.2'-0.8944! 0.5757|-0.1753F 1; “4 
64 G. Libre 5.8] 1.77| 12. 0,22 5.3 6 1 4.64 8 46.7\-1.1871) 0.57 40-K 
153 B. Libre 6.3 | 1.72] 11. I, 24 12.3 7 41.9'— 8 §1.5|/-0.0955] 0.5818 0. 22-¥ 
42 Libre §-0| 1.69] Ir. a 23 32.7 10 30.5|- 6 9.7/-1.1658) 0.5833) 0.1406F41-% 
b Scorpii 4.7 | 1.66] ro. 3 25 29.8 14 39.5'— 2 10.6|+0.2424| 0.5853) 0.1290f30-3! 
A Scorpit 4.6 +1.65'-10.4-25 4.6 1§ 41 3b 1X1. 2/0 .3126] 0.5858)-0.1261 9-t: 
31 B. Scorpii 5.4] 1.64) 10.7, 24 17.0 15 48. 5- 1 4.3,-1. .1287] 0.5859) 0.1258F-30-* 
3 Scorpit 5.9! 1.65} 10.4 24 59.7 16 5.7'— © 47.9 0.4460} 0.5 0.1250F 277) 
4 Scorpii S y 1.65! 10.0! 26 1.1 16 24. 6- © 29. 7,t0. §482| 0.5862, 0.1240F5573! 
40 B. Scorpii . I. 763 10. 5 24 35.4 17 37.2'+ 0 40.0-1.0432) 0.5867! 0.120633 
rd Scorpii . ° ley, 64)-T0. ras 52.4 17 42.5,+ 045.1+0.2423) 0.5867/-0.1203 38-3 
48 B. Scorpii I. 63 10.1! 25 37.9 19 27.1+ 2 25.5/-0.2066) 0.5875: 0.1153 FU-S 
65 B. Scorpii 5 8 1.60 9. 8 26 6.1 21 17.0+ 4 10.9 +0. 0623] Oo. 5882 ©. 109927 ~# 
85 B. Scorpii ol x. 57 10.0, 25 15.9 23 $4.0+ 6 41.5|-1.0621| 0.5892! 0.1021 -30- 
6 Scorpii ot 1.55) 98 25 23.6] 7 2 18.7+ 9.0.4)-1.1711/ 0.5 0.0949 [-46-* 
a Scorpii r- 2 +1.52—- 9.3 26 14.8 5 26.5—I11 §9.5'-0. 5889! 0.5910,-0.0853F 9°” 
116 B. Scorpii 2 | I. 51, 9-3, 26 21.4 6 11.6—11 16.3/—0. 5418) 0.5912] 0.0830F 7-*! 
T Scorpti 2. 9 I. 50 8.6 28 2.6 7 53-0- 9 39. O+1. -0315) 0.5917! 0.0778 fr62 *20 
134 B. Scorpii 6.4] 1. 47, 8. 6 27 18.0 II 5.5- 6 34.4 +0.0448) 0. 5924) 0.0678 22-4! 
135 B. Scorpii 6.0 1.47 8.2 28 21.3 Ir 20.8— 619. 741 .097 1] 0.5924) 0. 0650 2000 
95 G. Ophiuchi 6.1 +136! 7.927 39-6 2I 44. ols 3 38.5:-0.1329] 0.5936-0.0341 FI“? 
43 CG. phiuchi ' 5.4 1.31 7-5. 28 3.8] 8 1 52.8+ 7 36. 4 +0. 1643] 0.5935|-0.0209 25-4 
1 Ophiuchi ) 6.3 | 1.23, 7-1 27 50.8 9 26.5- 9 8.6'-0.1234] 0.5927/+0.0034F 5-5! 


Sagittarii (var.): 4.4 | 1.21 7.0 27 48.1 II 3.9- 7 3§-2'-0.1 0.5924) 0.0085 7-53 
4 . Sagittarii 6.2 E al 7. 3 28 56.9 II 25.35 7 14.7\-1.027 5] 0.5923] 0.0097 
10 Sagittarii 5. 6.728 3.2 14 32. 1§.31+0.1 . +0. 
7 TaB 3.20 14 32.3~ 415.340-147510.591 0196 
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OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
MARCH. 


THe STAR’s 





Red’ns from 
1915.0. 








At CONJUNCTION IN R.A. 


| 





































Apparen Hou 
Name. Mag. Dec eclina- Washington Ange, Y x! y 
as Oni. 
8 " - d h m! 4h 
3. Scorpii 5-8 |+1.17/\— 6.4128 45.1] 8 15 16.5'- 3 33: 040.8762 0.5914/+0.0219 
. ittarii 4.7 | 1.13} 6.2) 28 28.1 18 §3.1;- 0 5§.2|+0.6871| 0.5903} 0.0332 
C. D.-28° 14268] 6.4] 1.11] 6.0) 28 55.3 20 22.1,+ 1 20.1,+1.2039| 0.5898] 0.0379 
x. Sagittarii 6.3] 1-09] 6.1) 28 19.1 22 27. vale 3 20. 7 +0. .6724] 0.5890) 0.0443 
3. Sagittarii 6.0| 1.09] 5§.9| 28 41.0 22 27.9 + 320.941. 0459] 0.5 0.0443 
3. Sagittarii 4-7 |+1.07/— 6.5|-27 4.6 22 44.4+ 3 36. sl-o. 5877] 0.5889|+0.0452 
>. Sagittarii 6.1] 1.07) §-9] 28 28.3] 9 014.4+ § 3.1,+0.9130) 0.5883) 0.0498 
x. Sagittarii 6.2] 1.03] 6.4) 26 41.3 220.1+ 712. 3,-0.7954| 0.5874) 0.0567 
>. Sagittarii 6.3] 1.03] 6.3] 26 48.6 2 37-7,+ 7 20.50.6613) 0.5873) 0.0571 
3. Sagittarii 6.5] 1. 6.4} 26 38.3 2 57. 5+ 7 39. ‘5-0. .8188] 0.5871! 0.0581 
Sagittarii 3-3 |+0.96/— 5.8\-27 4.8 9 27.8|-10 5.8,+0.0756] 0.5839/+0.0775 
Sagittarii 2.1] 0. 5-7| 26 24.3 13 15.6|- 6 27.0,-0.3042| 0.5817) 0.0885 
3. Sagittarit §-9| 0.841 5.4 26 3.1 20 25.5|+ 0 26.1 +0.0380) 0.5772| 0.1085 
Sagittarii 4-9} 0.82] 5.5] 25 24.3 21 21.8/+ 1 20.2,-0.5254| 0.5766) 0.1110 
Sagittarii 4-9 | 0.78] 5.5) 24 40.6710 1 18.8/+ 5 8. 1-0. 8198) 0.5738) 0.1216 
Sagittarii §.8 |+0.74/— 5.31/24 54.4 5 42.7|+ 9 21.9 -0.0218) 0.5706|+0.1328 
Sagittarii 4-7| 0.74) 5-11 25 4.4 5 §9-2|+ 9 37-9 40.1867] 0.5704] 0.1335 
Sagittaril 6.3] 0.711 5.4] 23 37-4 7 17.8}+10 53.5—-1. 1366] 0. 5694] 0.1368 
B. Sagittarii 6.1 | o. 5.4] 23 37-6 7 25.1/+II oO. 5-1. 1175) 0.5693) 0.1371 
B. Sagittarii 6.3 | 0.66, 4.91 24 9.3 13 19.6|- 7 18.2 +0.2820| 0.5648) 0. 1513 
B. Sagittarii 6.1 1+0.62)- 5.0\-22 58.4 16 20.1|- 424. 4l-0. 4781| 0.5624/+0.1583 
B. Sagittarii 6.5 | 0.611 5.0) 22 50.2 17 20.0\— 3 26. 7 0.4616) 0.5616, o 1605 
Capricorni 5-7] 0.56] 4.8) 22 4.5 23 28.3|+ 228.4-0. 22731 0.§§67| 0.1738 
B. Capricorni 6.2 | 0. 4-31 22 40.5711 4 28.9+ 7 18.2'+1.2956' 0.5526 0.1839 
Capricorni 5:7| 0-40 4.7| 18 14.8 15 50.9|- 5 43-4-1. .1181| 0.5435! 0.2045 
Capricorni 6.2 |+0.40\- 4.3|-19 22.0 18 1.5|- 3 37-2 +0.5028) 0.5418)+0.2081 
Capricorni 6.5 | 0.38] 4.6) 17 51.8 18 37.4|- 3 2.5-0.9461) 0.5413| 0.2090 
Capricorni 4.2 | 0. 37 4-5) 17 34.4 20 57.8|- 0 46. 9-0. 7 90 0.5395| 0.2127 
URANUS 6.0 17 18.1 23 7.01+ 1 18.0-0.5828 0.5358) 0.2154 
B. Capricorni 6.1 °. 34 4.2] 17 41.9712 1 13.5/+ 3 20.3:+0. 2929, ©. 5362, 0.2190 
Capricorni 5-4 |+0.34|- 3.9/-18 20.6 2 33-11+ 437.3)+1. 2622/0. 5352\+0.2209 
Capricorni 6.3 | 0. 17 49.2 2 42.0)+ 4 45.9 +0. 7463; 0.5351; 0.2211 
Capricorni 4-3 17 11.9 4 35-1|+ 635. Ato. 5123 0.5336| 0.2237 
Capricorni 5.1 14 25.7 13 51.5|- 8 26.1-0.2736 0.5270, 0.2353 
Capricorni 6.0 14 47-4 14 35-4|- 7 43.6,+0.2802 0.5265, 0.2361 
Capricorni 5.8 r5 8.4 15 2.7|- 7 17.2,+0.7579 0. 5262 +0.2 366 
B. Capricorni 6.1 13 7.2 17 49.8/- 435. 4-0. 7112! oO. 5244 0.2396 
Capricorni 5.2 13 57.2 19 34.8\— 2 53.7'+0.§897| 0.5232| 0.2414 
MERCURY 0.7 eos 12 53.8 20 35.9I- I 54.40.2820) 0.4962) 0.2427 
NEW | MOON. 
Piscium 3-7 + 4.7/+14 §4.6]17 15 6.0\-10 41.6|/-1.0811] 0.5042|+0.2291 
Piscium 6.2 |+o. 4.8] 14 13.7 17 22.1|— 8 29.4}+0.1837) 0.5049] 0.2266 
Piscium 6.1] o. 5.2| 15 58.6 IQ 24.2|\— 6 30.9|-1.2798] 0.5055] 0.2243 
Arietis 5-8 | 0.04] 5.6] 16 32.1 23 50.9|- 2 12.0|-0.9095] 0.5070] 0.2191 
Arietis 5-1 |[+0.06/+ 6.1/+17 24.3118 4 36.5/+ 2 25.3|-0.8409| 0.5087|+0.2131 
B. Arietis 6.4| 0.08] 6.4) 17 50.8 7 53-S5i+ 5 36.50.6365, 0.5099] 0.2088 
B. Arietis 6.5] 0.10] 6.4] 17 37.6 9 58.8/+ 7 38.0,+0.0394' 0.5107! 0.2059 
Hi. Arietis 6.4] 0.11; 6.3) 16 49.7 10 48.7|+ 8 26.5|+1.0920| 0.5110) 0.2048 
Arietis 5.9] 0.10 6.8] 19 6.1 II 25.7|/+ 9 2.4/-1.2919, 0.5112] 0.2039 
| Arietis §-6 |+0.13)+ 7.2/+19 30.6 1§ 15.5|-II 14.7|-0.9733| 0.5128/+0.1985 
| Arietis 6.2 7.6) 19 28.8 21 35.5|- 5 6.2!+0.2860, 0.5154) 0.1889 
'  Arietis 5-4 8.4) 21 35.8]19 1 40.5\- 18.61.2965] 0.5172) 0.1825 
Arietis 5-7 19 39-1 3 28.1/+ 0 35.7|+1.1798| 0.5180) 0.1795 
Arietis (mean) | 4.6 8.7) 21 0.2 II 47.3/+ 8 39.4/+1.1200) 0.5217] 0.1653 
|  Arietis §.8 |+0.43/+10.11+24 25.6 23 55-5I— 3 35-3/-0.8012] 0.5272,+0.1428 
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Name. 

7 Tauri 

II Tauri 

16 Tauri 

I Tauri 

I Tauri 

q Tauri 

20 Tauri 

21 Tauri 

22 Tauri 

” Tauri 

14 H. Tauri 

p Tauri 

7 Tauri 

x Tauri 

17 B. Aurige 

38 B. Aurige 

47 B. Aurige 
354 B. Tauri 

22 Aurigze 

fe Tauri 
107 B. Aurige 
112 B. Aurige 
406 B. Tauri 
136 Tauri 
154 B. Aurige 
415 B. Tauri 

49 Aurige 

37 Gemtnorum 
39 Geminorum 
40 Geminorum 
47 Geminorum 
§2 Geminorum 
134 B. Geminorum 
A Gemtnorum 
176 B. Geminorum 
181 B. Geminorum 
K Geminorum 
82 Geminorum 

5s B. Cancri 

9 Cancri 

Ie Cancri 

35 B. Canecri 

49 B. Cancri 

” Cancri 

39 Cancri 

40 Cancri 
1o2 B. Cancri 

e Cancri 
139 B. Cancri 
227 B. Cancri 

12 B. Leonis 

7 Leonis 

II Leonis 

Y Leonis 

v Leonis 

A Leonis 





OCCULTATIONS, 1915. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 



































MARCH. 

Lmi- 

At ConyJUNCTION IN R. A. my Pa 

aick. 

Apparent : - s 

Washington! Ande, | y | x | yw. s 
4 d h m| h m ‘9% 
24 11.0120 4 46.5\+ I 6.5|+0.1385! 0.5295|+0.1 3338+ 52-2 
25 3-5 7 46.0+ 4 0. .4427| 0.5308) 0.1272 19-3 
24 1.5 Q 41.3/+ 5 §1.7|+0.9429] 0.5316] 0.1232 90~24 
-T] 23 51.0 9 43-5|+ § §3-9/+1-1425/ 0.5317| 0.1231 Foor # 
.4| 24 34.6 9 50.9/+ 6 1.0+0.3521] 0.5317] 0.1229 H66- ! 
+0.56/+10.21+24 12.3 9 §2.5i+ 6 2.5)+0.7678] 0.5317)/+0. 1228 tgo+ 1 
0.56] 10.2] 24 6.3 10 10.2/+ 6 19.7/+0.9131| 0.5318) 9.1222 f-90+2) 
§.8| 0.56) 10.3] 24 17.6 10 12.3/+ 6 21.8/+0.7100) 0.531g) 0.1221 g0-% 
6.5 | 0.56) 10.3] 24 16.0 10 16.3,+ 6 25.6/+0.7475, 0.5319] O.1220f+90-1; 
3-0| 0.57] T0.a] 23 50.8 IO 57.3\+ 7 5.3|+1.2966| 0.5322] 0.1206 70-5; 
5.3 \+0. §8i+10.6/+25 19.6 12 15.8+ 8 21.2/-0. 1895 0.5328|+0. 1178 33-3: 
.o 2615.8 21 49.0\— 6 24.5;-0.1 0.5368 0.0971 32-3 
5.0| 0.78] 11.3] 27. 9.1921 2 11.6/— 2 10.6|-0.7801| 0.5385] 0.08731 1-6: 
5-3 | 0.80] 10.8] 25 26.0 3.14.7/- I 9.71+1.2144] 0.5389] 0.0849 B85 -< 
1.01] 11.3] 27 45.6 16 56.4\-11 §5.8|-0.4174] 0.5436, 0.0527 |+20-3 
+27 34.9 22 16.3|- 6 46.8|+0.0261} 0.5451|/+0.0397 45-14 
1.13] 12.1] 27 §5.6) 228 0 33.41- 4 34.4|-0.2716] 0.5457} 0.0341 + 28-3: 
10.9] 27 52.5 5 34.8/+ 0 16.5|-0.0737] 0.5468) 0.0217 F 39-2: 
1.23] rx.2] 28 51.6 6 37.6)+ 1 17.21-1.1380)] 0.5470) O.01gOF- 31-41 
.o] 28 32.4 7 55-7|+ 2 32.6|-0.7622] 0.5473] 0.0158 1-1 
6.5 |+1.31/+10.4/+27 36.6 12 13.7|\+ 6 41.6/+0. 3063] 0.54801+0.0050F+63~ | 
1.31| 10.1| 26 52.5 12 46.9|+ 7 13.6|+1.1185] 0.5481|+0.0036/+90+4 
1.42] 10.1] 27 56.8 18 53.0\-10 53. 0859] 0.5.490\-0.01 18 39-21 
1.43] 9.9] 27 35.8 TQ 56.0\— 9 §2.2|+0.2853] 0.5491] 0.014562 - ! 
1.47| 10.3] 28 56.0 21 20.3— 8 30.9/-1.2054| 0.5492) 0.0181 F- 40-4: 
6.1 |+1.49|+ 9.71+27 34.3 23 19.8— 6 35.6/+0.2478] 0.5494|-0.0231 59 - 4 
1.73, 8.5] 28 5.5] 28 14 24.9|+ 7 57.8|-0.9566| 0.5496) 0.0613 fF 14-0: 
1.83) 6.6] 25 209.1 23 21.4I— 7 24.5|/+1.2338] 0.5480] 0.0835 82-5: 
1.86) 6.7] 2611.7] 24 053.51 5 55.61+0.3301| 0.5487] 0.0873 F64 - : 
1.86) 6.6] 26 1.9 I II.2— § 38.4}+0.4814| 0.5487] 0.0880 76+ 3 
5.6 |+1.96'+ 6.3]+26 59.9 6 27.8'— 0 32.8|-1.0645| 0.54801-0. 1009 F-22 -6: 
1.95} 5-5] 25 2.1 7 58.1\+ 0 §4.3|+0.9072! 0.5478] 0.1045 96-2: 
6.0) 26 50.7 8 59.2/+ I 53.3|-1.1591] 0.5477] 0.1069f-31 6) 
2.00) §.1| 25 13.0 II §2.9'+ 4 41.0/+0.2830] 0.5471) 0.11 3861-1 
.O} 24 33-1 18 29.7|+1I 4.0/+0.1939) 0.5458) 0.1293 55-1 
6.0 |+2.08/+ 3.91+24 25.0 18 §5.7|+11 29.1|+0.2836} 0.5457|-0. 1303 P61 -22 
3-7| 24 36.2 21 17.0|-10 14.5}-0.2304| 0.5453] 0.13 5631-3 
.0] 23 21.2 23 9.2 8 26.11+0.85 54] 0.5448] 0.1399 F00*!! 
.4) 23.49.1925 4 46.21 3 0.7|-0.4644/ 0.5435] 0.1523 18-4 
1.8] 22 52.8 7 10.8\— 0 41.0/+0. 1663] 0.5430) 0.157553 —2! 
5.5 |+2.1Q|+ 1.3 +21 49.8 7 51 oO 1.8[+1.1810} 0.54281-0.1 589 90 +24 
1.5| 23 23.7 10 32.0} 2 33.2|-0.9232| 0.5421) 0.1646— 9-07 
6.0} 2.24/14 0.2/ 21 1.0 13 35.9,+ § 31.0|+1.0970) 0.5413] 0.17 10f90+31 
>: 5 | 2.30- 0.6] 20 43.8 1g 16.0+10 §9.7|+0.3968] 0.5399] 0.1824} 68-12 
6.5 | 2. 32 1.3) 20 18.5 22 40.5|— 9 42.8/+0.2105] 0.5390} 0.1890 56-22 
6.5 |+2.32.— 1.3/+20 16.3 22 42.9\— 9 40.4/+0.2415] 0.5390\-0. 1891 F 8-20 
. .4| 19 58.3 22 48.0— 9 35-5|+0.5443] 0.5390) 0.1893 707 § 
. 19 50.7 22 50.4I- 9 33.1)+0.6690) 0.5390] 0.1894 fr90* | 
6.1 2.3) 19 9.0126 3 36.5\— 4 56.7/+0.4790) 0.5378) 0.1983 74-10 
. 5-3| 15 43-7 17 52.4/+ 8 50.9/+1.0557| 0.5346) 0.2228 fg0*2! 
6.3 |+2.45|— 5.2|+16 57.1 19 §2.6|+10 47.2|-0.6698] 0.5342|-0.2260f+ 8-73 
6.2] 2.45, 6.5) 1445.5— 27 0 46.0— 8 29.0\+0.4952) 0.5322} 0.2334 8t74713 
6.5 | 2.45] 6.6] 14 43.8 I 46.7|- 7 30.2|+0.2868)] 0.5330) 0.2348I+60~724 
5-6 | 2.47] 7.3] 14 24.5 4 28.7/— 4.53.5,-0.0187] 0.5326] 0.2387 F-43 -39 
5.0] 2.49] 8.4) 12 50.9 II 21.8/+ 1 46.2|-0.0762] 0.5317] 0.247840 -44 
4.6 }+2.47/— 9.5'+10 24.7 15 59.4/+ 6 14.8/+1.2783! 0.53121-0.2534Hg0* 30 
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MARCH. 
Limit- 
Tar Star's At CONJUNCTION IN R. A. ing Par- 
, allels. 
Red'ns from 
Apparent : 
Name. Mag.|___*975-9- Decline Washington ne x yy INIJS. 
Aa Ad ° 
8 ae e 7) d Ps ° 
Leonis 1.3 |+2.5I[— 9.1/+12 22.8]27 16 12.3/+ 627.3 0.53121-0.2536 
Leonis §-9| 2.50] 10.8, 9 12.9728 015.8 0.5307| 0.2623 
Leonis §.8| 2.53] 10.7] 10 11.6 0.5306] 0.2634 
Leonis 3.8 | 2.53] 11.11 9 44.5 . . 0.5306] 0.2657 
Leonis §.2| 2.50] 11.7] 7 23.3 I 5 19.4|+1.0306) 0.5306] 0.2666 
Leonis 5.7 |+2.§2}-11.4i+ 9 5.2 0.5307|-0.2667 
Sextantis 6.3 | 2.52] 12.4] 6 49.1 ©.5307| 0.2710 
Leonis 6.1] 2.54] 13.0] 6 38.1 0.5311] 0.2744 
Leonis §.0| 2.51) 13.6, 4 4.2 0.5313] 0.2757 
Leonis 5.4] 2.52 2 28.4] 29 0.5325, 0.2798 
Leonis 6.0 +2.52/-14.7|+ 2 6.8 0.5326|-0. 2801 
Leonis - | 5-5| 2-53] 1§.0\+ 1 §2.2 . 0.5331] 0.2810 
Leonis 4.5 | 2.52] 1§.7|— 021.5 . 0.5345] 0.2825 
Virginis 6.2 | 2.54] 16.1/+ © 9.0 . 0.5362] 0.2831 
Virginis 6.5 | 2.53] 17.2|- § 15-1180 3 45.7|- 7 55-6/+0.6939 0.5406) 0.2815 
Virginis 4.8 |+2.54|-17.9|- 7 32.0 0.54 2761 
Virginis 5.0| 2.54| 18.11 9 5.0 0.§497| 0.2712 
Virginis §-2| 2.54] 18.2] 1017.5] 31 .3\- 8 38.60.9229} 0.5533] 0.2656 
Virginis 5.7 | 2.54] 18.2| 12 16.2 0.5586] 0.2562 
Virginis 5.6] 2.54 14 55.9 0.5603] 0.2527 
Virginis 5-6 |+2.54|-17.8/-1§ 45.4 . 0.5637|-0.2456 
Virginis 6.1 |+2. 15 20.7 . .21-0.061 3] 0.5640\-0.2448 
APRIL. 

. Virginis 5.5 |+2.§3/-17.3)-17 48.6) 1 825.6\- § 7.9)-0.5240 0.5727-0.2233 BI-77 
Virginis 6.4] 2.53] 17.2) 18 11.7 Q 6.0— 4 29.0\-0.2922] 0.5732] 0.2220/+20\-O1 
Virginis 5.7 | 2.53] 17.2| 18 19.6 0.2207 H19|-61r 
Libre 6.5] 2.53| 16.6] 20 4.3 0.2071 1+34|-42 
Libre 6.4 2.53| 16.2] 20 49.2 20 47.2|+ 6 45.1|-0.1483] 0. 0.1969 +2 5|-52 
Libre 6.1 |+2.53\-16.21-20 58.4 21 11.9|+ 7 8.9|-0.0779] 0.5816/-0. 19609+-28|-48 
Libre §.7| 2.54] 16.4] ar 2.23] 2 0.1864 -10\-90 
Libree 6.1 | 2.51] 15.5] 21 42.4 4 44.0-— 9 37.0}-0.7617| 0.5866] 0.1776 10\-90 
Libre 5.8| 2.50] 15.2) 22 5.4 Ol- 5 §5.3|-1.0464 9|-9° 
Libre 6.3 | 2.49] 14.2] 24 12.3 
Libre §.0 |+2.47|-14.1|-23 32.8 
Scorpii 4-7 | 2.47| 13.2] 25 29.8 
Scorpii 4.6 | 2.46] 13.21 25 4.7 
Scorpii 5.4| 2.45) 13.4] 24 17.1 
Scorpii 5-9 | 2.46] 13.2] 24 59.8 
Scorpi1 5.7 |+2.47|-12.9|-26 1.2 
Scorpii 5.4) 2.45| 13-1] 24 35.4] 8 
Scorpii 3.0| 2.46] 12.8] 25 52.4 

. Scorpii 4.9] 2.45] 12.7] 25 38.0 
Scorpii 6.4 | 2.43] 13.0] 24 29.8 
Scorpii 5.5 |+2.44|-12.3|-26 6.2 
Scorpii 6.0] 2.42] 12.3] 25 15.9 
Scorpii 3.1 | 2.40] 12.0] 25 23.6 9 2.0- ~ 628. 8-1. 0138 °. 5997 0.0957 33, -go 
Scorpii 1.2 | 2.39] 11.4] 26 14.8 I2 4.4/—- 3 34.0\-0.4381| 0.6004] 0.0860f- 1-72 
Scorpii 6.2 | 2.39] 11.3] 26 21.4 12 48.3)- 2 52.0\—0.3913| 0.6006) 0.0837 H- 1-69 
Scorpii 2.9 |+2.40\-10.6|/-28 2.6 14 26.8— 1 17.61+1.1613| 0.6009|-0.0784 4-62 +33 
Scorpii 6.4] 2.36) 10.5] 27 18.0 17 34.1|+ 1 41.7/+0.1900) 0.6013) 0.0683 30-33 
Scorpii 6.0| 2.38] ro.1] 28 21.3 17 49.0\+ x 56.0/+1.2284| 0.6013] 0.0674 62'+42 
. Ophiuchi 6.2] 2.28] 9.7) 2624.1] 4 1 §5.7/+ 9 42.0\-1.1681) 0.6016] 0.0408F-50 -90 
. Ophiuchi 6.1 | 2.28] 9.0] 27 39.6 3 57-3\+11 38.5/+0.0196| 0.6014] 0.0341 #18 -43 


Oph. (rséstar) | 5.4 42.24!- 9.626 28.9 5 4.4/-11 17.3!-1.2009! 0.6013 


(Eph rs) 


-0.0304 54!-85 


















































580 OCCULTATIONS, 1915. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
APRIL. 
Tas Srar's At CONJUNCTION IN R. A. 
Name. Declina- M aoeeton Angle. Y x’ a 
° d h mj h m | 

43 Ophiuchi 8 3.8] 4 7 59.7— 829.3|+0.3149,0.6009-0.0207 
163 G. Ophiuchi 27 50.8 15 23.9|— I 23.9|+0.0333] 0.5991 +0.0037 
x Sagittarii (var.) 27 48.1 16 59.3/+ © 7.6|/-0.0019] 0.5985, 0.0089 
4 G. Sagittarii 26 56.9 17 20.3|+ 027.6|-0.8609| 0.5984 0.0100 
ro G. Sagittarii 28 3.2 20 23.9|+ 3 23-6,+0.3030) 0.5973 0.0200 
210 B. Scorpii —6.4|-28 45.1 21 7.3/+ 4 5-2\+1.0249| 0.5970+0.0223 
38 B. Sagittarii 6.0] 28 28.1] 5 0 40.3/+ 7 29.4/+0.83 19.5954 0.0337 
48 G. Sagittarii 5-7} 28 19.1 4 I11.5|+1r0 §1.9'+0.8256) 0.5936. 0.0448 
62 B. Sagittarii 5.5| 28 41.0 4 I1.7|+10 §2.0}+1.1960) 0.5936 0.0448 
66 B. Sagittarii 6.0] 27 4.5 427.9|t11 7.5}-0.4236 0.5935 0.0456 
58 G. Sagittarii —5.4|-28 28.3 § 56.7|-11 27.3|+1.0648) 0.5927 +0.0503 
68 G. Sagittarii 26 41.3 8 9.5/- 9 20.0}-0.6293h0. 5914, 0.0571 
69 G. Sagittarii 26 48.6 8 18. o}- 9 I11.7/-0.4962] 0.5913) 0. 0375 
86 B. Sagittarii 26 38.3 8 37.5,— 853.1\-0.6524/ 0.5910 0.0585 
P Sagittarii 27 4.8 15 3-11 2 43.1/+0.2359/ 0.5870 0.0778 
6 Sagittarii -26 24.3 18 48.6+ 053.4/-0.1411| 0.5843 +0.0888 
2o1 B. Sagittarii 26 3.1 6 155. r+ 7 43-0:+0.1991/0.5789 0.1086 
y Sagittarii 8] 25 24.3 2 §1.1\+ 8 36. ‘BLo. 3614,0.5781 O.11I1 
x  Sagittarii 3-6] 24 40.5 6 46.8|-11 36. 6-0. 6550\0.5748 0.1215 
49 Sagittarii 3-7| 24 7.8 6 §2.8-11 30. 9} 1.2032/0.5747 0.1217 
SI Sagittarii —3.0 |-24 54.4 It 9.6\— 7 23.9/+0.1391| 0.5711 +0.1326 
h Sagittarii 25 4.4 11 26.0- 7 8.1,+0.3469!0.5708 0.1333 
53: Sagittari1 23 37-4 12 44.5(- 5 §2-5'-0.9722/ 0.5697 0.1365 
274 B. Sagittarii 23 37-5 12 51.7/- 5 45-6-0.9531| 0.5696 0.1368 
308 B. Sagittarii 24 9.2 18 45.7- 0 4.8+0.441010. 3644 0.1508 
329 B. Sagittarii 2 58.3 21 46.a\+ 2 49. 0,0. 3183, 0. 5617 40. 1575 
336 B. Sagittarti 22 §0.1 22 46.2'+ 3 46.80.3022) 0.5 0.1§97 
4 Capricorni 22 4.41 7 455. 1|+ 9 42.40.0706] 0.5552) 0.1727 
19 Capricorni 18 14.8 21 22. 8+ 1 35. 9-0. 9711/0. "3407 0.2026 
20 Capricorni IQ 21.9 23 34.5|\+ 3 43-2\+0.6506) o. 5388, 0.2061 
21 Capricorni -1.4|-17 51.8] 8 0 10.6/+ 418.0-0.8010] 0.5383 +0.2070 
6 Capricorni 17 34.3 2 32.1|+ 6 34.8}-0.6154| 0.5363! 0.2105 
114 B. Capricorni 17 41.8 6 §0.2,+10 44.4|+0.4355] 0.5328) 0.2167 
URANUS 16 58.8 6 51.7|/+10 45.9'-0.31 38) 0.5314) 0.2164 
3I Capricorni 17 49.2 8 19.6|-11 49.0:+0.8888 0.5316 0.2187 
2 Capricorni 4.3 |}+0.98) -0.7 |-17 11.8 10 13.8— 9 §8.5|+0.6527] 0.5302,+0.2212 
42 Capricorni §-1 | 0.86] 0.8| 14 25.6 19 36.2)- 0 54.0}-0.1440] 0.5232, 0.2324 
44 Capricorni 6.0| 0.86] 0.6] 14 47.3 20 20.6}- O11.1/+0.4110] 0.5226; 0.2332 
45 Capricorni 5-8| 0.86) 0.4) 15 8.4 20 48.3/+ 015.8|+0.8901| 0.5223) 0.2337 
rst B. Capricorni 6.1 | 0.82} 0.8] 13 7.2 23 37-3/+ 2 §9.6|-0.5875/0.5204) 0.2366 
v Capricorni 5.2 |+0.82|—-0.4 |-13 57.2] 9 1 23.6)+ 4 42.5}+0.7166/0. S192ito.2383 
e Aquarii 5-4 | 0.72] 0.2] II 59.0 IO 9.0|-10 48.0|+0.7474/ 0.5138} 0.2458 
150 B. Aquarii 6.0 | 0.66) 0.7} 927.8 13 22.0\- 7 40.8/-1.1422/0.5119| 0.2483 
167 G. Aquarit 6.3 | 0.57} 0.1] 820.4910 0 30.7/+ 3 8. 3)+0. .4613}0.5064] 0.2550 
67 Aquarii 6.4] 0.§5| 0.6] 7 24.5 3 4-8:+ 5 37.9,+0.1205]0.5053] 0.2563 
252 B. Aquarii 5.8 |+0.49|-0.1 |- 5 26.4 9 24.7|+11 46.8)-0. 3605] 0. 5028/+0.2587 
197 G. Aquarti 6.3 | 0.48) 0.0| 515.9 10 32.2|-II 7.6}-0.2590] 0.5024] 0.2591 
263 B. Aquarii 6.1 | 0.46}+0.2| § 10.1 12 48.0\- 8 55.6/+0.2249] 0.5017} 0.2598 
293 B. Aquarii 5.5 | 0.41] 0.4] 3 57.6 20 20.9|— I 35.6'+0.8916) 0.4995] 0.2614 
13 Piscium 6.4 | 0.341 0.7] 133-3)11 5§ 14.0+ 7 2.6)+0.6211) 0.4976] 0.2619 
14 Piscium 5-9 |+0.34] +0.8 |— 1 43.0 6 25.2\+ 811.8+1.1073] 0.4974,+0.2619 
A Piscium 4.6] 0.29] 0.6/+ 1 18.7 10 44.4|-11 36.2/-1.0436} 0. 0.2616 
21 Piscium §.6| 0.28 1.0] 0 36.3 14 46.7|- 7 40.7/+0.7802] 0.4965] 0.2611 
22 Piscium 5.8 0.26] 0.8] 227.5 16 8.9 6 20.7/-0.8752] 0.4963] 0.2609 
25 Pisctum 16 45.5 2608 


6.2 pore + I 37.1 
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OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
APRIL. 








Name. Mag.|__*9'5-% _| Declina- 
Aa Aa tion. 
s ” e ? 
Arietis (mean) | 4.6 }+0.16)+7.2 |+21 0.2 
Arietis 5.8 | 0.22] 8.3} 24 25.6 
Tauri 5.9 | 0.26] 8.4] 24 10.9 
Tauri 6.1 | 0.28] 8.7| 25 3.5 
Tauri 5-4 | 0.30] 8.6] 24 1.5 
Tauri 3-8 +0.31)+8.5 +23 51.0 
Tauri 5-6 | 0.30} 8.7| 24 34.6 
Tauri 4-3 | 0.31] 8.6] 24 12.2 
Tauri 4.1 | 0.31] 8.6) 24 6.3 
Tauri 5-8] 0.31] 8.6! 24 17.5 
Tauri 6.5 |+0.31| +8.6 +24 16.0 
Tauri 4-3 | 0.31] 8.5! 23 41.2 
Tauri 3-0 | 0.32] 8.6} 23 50.7 
Tauri 3-7 | 0.32} 8.6] 23 47.8 
Tauri §-2 | 0.32) 8.6] 23 52.8 
H. Tauri 5.3 |+o.32] +8.8 +25 19.6 
Tauri 5-6| 0.411 9.3} 2615.8 
Tauri 5.0| 0.46] 9.6| 27 9.1 
Tauri §-3 | 0.47] 9.2] 25 25.9 
B. Aurige 6.0 | 0.63) 9.9| 27 45.5 
B. Aurigee 6.5 +0.70|+9.8 +27 34.9 
B. Aurige 6.0 | 0.72) 9.8 | 27 55.6 
B. Tauri 6.4 | 0.79] 9-8! 27 §2.5 
Tauri 1.8 | 0.83) 9.8 | 28 32.4 
B. Aurigee 6.5 | 0.88) 9.4! 27 36.6 
B. Aurigse 5-7 |+0.89] +9.2 i*26 52.5 
B. Tauri 5-6| 0.98] 9.4! 27 56.8 
Tauri 4.6| 0.99] 9-2! 27 35.7 
B. Tauri 6.1} 1.041 9.0] 27 34.3 
Aurige 5.1] 1.26} 8.3] 28 5.5 
Geminorum 5.7 |+1.36| +6.8 +25 29.1 
Geminorum 6.2 | 1.39] 6.9] 2611.7 
Geminorum 6.3 | 1.39} 6.8] 26 1.9 
Geminorum 6.1} 1.48] 5.8] 25 2.1 
Geminorum 5.1 | 1.53] 5.6| 25 13.0 
B. Geminorum 6.3 1.621 +4.6 |+24 33.2 
B. Geminorum 6.0 | 1.62] 4.6] 24 25.0 
B. Geminorum 6.3 | 1.61] 4.1] 23 13.0 
Geminorum 3-7 | 1.65] 4.4] 24 36.2 
Geminorum 6.3 | 1.66) 3.8| 23 21.2 
B. Cancri 6.4 |+1.74| +3.3 [+23 40.1 
Cancri 6.2 | 1.76] 2.7] 22 52.8 
Cancri §-§| 1.75] 2.2] 21 49.8 
B. Cancri 6.4] 1.81) 2.5] 23 23.7 
B. Cancri 6.0| 1.82) 31.3] 21% 1.0 
Cancri 5.5 |+1.88] +0.5§ |+20 43.8 
Cancri 6.5 | 1.92} 0.0| 20 18.5 
Cancri 6.5] 1.92} 0.0| 20 16.3 
B. Cancri 6.5 | 1.91/-0.2| 19 58.3 
Cancri 6.3 | 1.91) 0.2] 19 50.8 
B. Cancri 6.1 |+1.96;-1.1|+19 9.0 
B. Cancri 6.4| 2.06] 4.0] 15 43.9 
B. Leonis 6.3 | 2.10} 3.8| 16 57.1 
Leonis 6.2 | 2.12] 5.2] 14 45. 
Leonis 6.§ | 2.13} §.3| 14 43. 
Leonis 


5-6 1+2.15.-5.7 +14 24.6 


15 
16 


17 


18 


19 


21 


AT CONJUNCTION IN R. A. 


y 















0:1644 
0.1419 
0.1323 
0.1262 
0.1223 


D.1222 
0.1219 


h m 
18 43.0;- 6 37.2|+0.9826) 0.5236 
6 50.7|+ 5 7.5|-0.9587/ 0.5292 
It 41.6/+ 9 49.11-0.0233' 0.5313 
14 41.0}-11 17.31-0.6095 0.5326 
16 36.3 925.8/+0.7709 0.5334 
16 38.5|— 9 23.61+0.9770, 0.5334 
16 45.9\— 9 16.4/+0. 1846) 0.5335 
16 47.6|- 9 14.7|+0.6012/ 0.5335, 0.1219 
17 §.2\— 8 57.8/+0.7465: 0.5336] 0.1213 
17 7-31- 8 §5.7}+0. 5430] 0.5336] 0.1212 
17 11.3— 8 51.9|+0. 5804. 0.5337}+0.1210 
17 19.7|\- 8 43.8/+1.2411| 0.5337] 0.1208 
17 §2.3\— 812.2 traybrlonoas 0.1196 





18 39.8,— 7 26.2|+1.2781| 0.5343] 0.1180 
18 40.4\—- 7 25.6+1.1865, 0.5343) 0.1180 


19 10.8\— 6 56.2)-0.3610) 0.5345/+0.1169 
4 44.6/+ 2 18.71-0.3820] 0.5382] 0.0962 
9 7-6\+ 6 33.0}-0.9689) 0.5397] 0.0863 

IO 10.8)/+ 7 34.1|/+1.0303/0.5401] 0.0839 

23 55.3\- 3. 9-3|-0.6198/0.5440] 0.0517 
§ 16.8|/+ 2 1.3'-0.1794/0.5452/+0.0388 
7 34-7|+ 414.4|-0.4803/0.5456| 0.0332 

12 38.2/+ 9 7.5|-0.2856/ 0.5464] 0.0208 

1§ 0.1/+11 24.0;-0.9793 0.5467| 0.0150 

IQ 20.2|- 8 24.3'+0.0913| 0.5471| 0.0042 


19 §3.7|\— 7 §2-0+0.9073/ 0.5471|}+0.0028 
2 3.3\— 1 §5.1|-0.3077/ 0.5475|-0.0125 
3. 7.0- 053.640.0649) 0.5475] 0.0151 
6 33.01+ 2 25.3/+0.0252/ 0.5475! 0.0237 

2I §0.2\- 6 49.2|\—1.1963/ 0.5464) 0.0614 


6 55.6/+ 1 57.4/+1.0077| 0.5449-0.0832 
8 29.4/+ 3 28.0)+0.0959/ 0.5446] 0.0869 
8 47.4|/+ 3.45.4|+0.2484) 0.5445] 0.0876 
15 41.9|+10 25.8|+0.6762/ 0.5430] 0.1037 
19 41.4|- 9 42.9'+0.0456/0.5420] 0.1129 


2 26.7\— 3 I1.3}-0.0453| 0.5403/-0.1279 
2 53-2|- 2 45.71+0.0453/0.5402 0.1289 
I 57.3/+1.240210.5399| 0.1307 
0.1341 
89] 0.1382 








3 48.9\— 2 39.6/+0.1623] 0.5329|-0.1796 
7 18.81+ 0 43.4|-0.0247| 0.5319] 0.1860 
7 21.3/+ 045.9|+0.0066] 0.5319] 0.1861 
7 26.5|+ 0 50.9|+0.3128] 0.5319| 0.1862 
7 29.0\+ 0 53.3|+0.4390] 0.5319] 0.1863 
12 22.6/+ 5 37.4/+0.2490] 0.5305/—0.1950 
3 1.6|- 411.9'+0.8415]/0.5270| 0.2188 
§ §.0\— 2 12.5|-0.9018]0. 5266) 0.2219 
10 6.3|+ 2 39.3/+0.2808/0.5258] 0.2290 
Ir 8.6/+ 3 39.6/+0.0710]0.5256)] 0.2305 


13 54.9I+ 6 20.7]-0.2350] 0.5252 -0.2342 


Osi 


in Par- 
allels. 


N.| S. 





DO +23 
11|-66 
42|-28 
10/00 
go|+14 
O00 +27 
§5\-17 
86\+ § 
QOj+13 
8r1i+ 2 
84\+ 4 
84/+50 
90/+39 
76|+56 
DO +44 
23\-45 
22|-44 
15|-63 
90/+35 
8\-56 
33/-27 
161-45 
27|-32 
16-61 
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ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
JANUARY. 
Limi 
Tug Star’s At CONJUNCTION IN R.A. ing Far- 
eels. 
ee A t Hour | | 
Name. Mag.)__“*'5 Decline. Washington Ande, | Y | x | ¥ y S. 
da 48 
—__|__ jt CU 
8 m“yoe d h mj} h m “_ ° 
47 B. Arietis 6.5 |+0.74|+10.2,417 37.7] 28 17 41.6411 45.3|+0.0639| 0.5058:+0.2047 48-3 3 
30 H'. Arietis 6.4 | 0.76] 10.0] 16 49.7 18 32.1/-11 25.7/+1.1192| 0.5062] 0.2036 490}+27 
15 Arietis 5-9 | 0.75] 10.8] 19 6.2 IQ 9.4|-I0 49.5|-1.2686] 0.5065] 0.2027 re 
Arietis 5.6 | 0.80] 11.0} 19 30.7 23 1.8I- 7 3.9|-0.9464] 0.5083] 0.1975 9-70 
26 Arietis 6.2 | 0.88] 11.2) 19 28.9] 28 5§ 25.2\- 052.0/+0.3194) 0.5116) 0.1 i318 
v Arietis 5.4 |+0.94/+12.0.+21 35.9 9 32-1/+ 3. 7-5|-1.2611| 0.5138)+0.1820f-38--68 
v Arietis 5.7 | 0.96] 11.3] 19 39.2 II 20.4|+ 4 §2.5|+1.2176] 0.5148 0.1792 t90+39 
é Arietis (mean) | 4.6| 1.08] 11.9] 21 0.3 IQ 41.9|-11_ 1.5|+1.1626] 0.5196} 0.1654 g0+36 
64 Arietis 5-8 | 1.25] 12.9] 24 25.6424 7 50.8)+ 044.5|-0.7480] 0.5268; 0.14341 37-65 
7 Tauri 5-9 | 1.32] 12.7] 24 11.0 12 41.0\+ § 25.4|+0.1928) 0.5298} 0.1340 5-18 
| II Tauri 6.1 +1.37.413.0+25 3.5 1§ 39.7,+ 8 18.31-0. 3847) 0.5315, +0.1280;+22--47 
16 Tauri 5.4] 1.39] 12.5] 24 1.6 17 34.4|+10 9.2/+0.9975| 0.5327| 0.1241 hga+28 
17 Tauri 3-8] 1.39] 12.5] 23 51.0 17 36.6|+10 11.4|+1.1965] 0.5327] 0.1240}+90+45 
18 Tauri 5.6] 1.40] 12.7] 24 34.6 17 44.0+10 18.5|+0. 4088] 0.5328| 0.1238 70— § 
qg Tauri 4-3 | 1.40) 12.6] 24 12.3 17 45.6|+10 20.0/+0.8231/ 0.5328] 0.1237 +17 
20 Tauri 4.1 |+1.40+12.64+24 6.4 18 3.2/+10 37.1|+0.9681] 0.5330/+0. 1231 H90+26 
21 Tauri 5.8| 1.40) 12.6) 24 17.6 18 5.3/+10 39. 1|+0.7658] 0.5330] 0.1231 f+90t14s 
22 Tauri 6.5 | 1.40} 12.6] 24 16.0 18 9.2|+10 42.9|+0.8031| 0.5330) 0.1229 90+16 
14 H. Tauri 5-3| 1-44] 12.9] 25 19.6 20 8. —II 22.2|-0.1294| 0.5342) 0.11889+ 36-32 | 
p Tauri 5-6] 1.58] 12.8, 2615.8] 25 5 36.2\- 2 12.9|-0.1336) 0.5397) 0.0983 + 36-31 
QP Tauri §.0 |+2.65 +12.8)+27 9.1 7 I 57.8|-0.7084] 0.5421/+0.0885 + 3-63 
x Tauri 5.3 | 1.66] 12.2] 25 26.0 OF 2 58.1|+1.2757| 0.5426) 0.086172 +59 | 
17 B. Aurige 6.0| 1.87] 11.9] 27 45.6] 26 0 26.9\- 8 0.91-0.3395] 0.5493} 0.0537 + 24-38 
38 B. Aurige 6.5 | 1-94] 11.4] 27 34.9 § 40.8|— 2 58.0|+0.1033] 0.5515] 0.0406) 50-13 
47 B. Auriga 6.0} 1.98] 11.3] 27 55.6 7 §5.1\- 048.4|-0.1911| 0.5524) 0.03505+33-28 
354 B. Tauri 6.4 +2.04+10.8/+27 52.5 12 50.0|+ 3 56.0)+0.0074| 0.5542/+0.0224 44-10 
22 Aurige 6.4 | 2.08: 10.9] 28 51.6 13 §1.41+ 4 55.3|-1.0476] 0.5545] 0-0197—-22-61 
fe Tauri 1.8 | 2.09) 10.7) 28 32.4 1S 7.7\+ 6 8.81-0.6744] 0.5549] 0.0164 S57 
107 B. Aurige 6.5 | 2.13] 10.0) 27 36.6 19 19.7,+10 I1.9|+0.3865] 0.5562) 0.0055 prOo+ 5 
112 B. Aurige 5-7 | 2.12| 9.8) 26 52.5 IQ §2.1/+10 43.1|+I.1917| 0.5563/+0.0040 +504 55 | 
406 B. Tauri 5-6 |+2.21'+ 9.3/+27 56.8527 1 49.1\- 7 32.6/+0.0001) 0.5577|-0.0117 44-15 | 
136 Tauri 4.6 2.221 9-1] 27 35-7 2 50.5|— 6 33.4|+0.3681/ 0.5579) 0.0144 fF 65+ 5 
154 B. Aurige 6.4| 2.26) 9.2) 28 §5.9 412.7/— 5 14.2/-1.1082] 0.5581} 0.0181 Bor 
415 B. Tauri 6.1 | 2.26] 8.7) 27 34.3 6 9.0 3 22.1/+0.3320, 0.5584] 0.0232 F654 1 
49  £Aurige 5.1| 2.42; 6.8] 28 5.5 20 49.5|+10 46.61-0.8576] © 5594) 0.0622F 7-3 
54 Aurigee 5.8 +2.44+ 6.5|+28 20.5 22 41.4|-II 25.5|-1.2469} 0.5594,-0.0671 5-47, €. 
39  Geminorum | 6.2| 2.46, 4.9) 26.11.7]28 7 0.7/- 3 24.3/+0.4182/ 0.5587) 0.0889 f+71" | 
40 Geminorum 6.3 | 2.46] 4.8] 26 1.9 717.81 3 7.81+0.§682) 0.5586, 0.0896 mat 7 
47 Geminorum 5.6] 2.52) 4.2| 26 59.9 12 25.7/+ I 49.0}-0.9634] 0.5579, 0.1027)-14-63 


52. Geminorum | 6.1] 2.49} 3.7| 25 2.1 13 53-6\+ 3 13-9|+0.9906] 0.5576; 0.1064 ftgo-50 












134 B. Geminorum 6.5 |+2.54/+ 3.7/+26 50.7 14 53.0|+ 4 I1.1}-1.0573] 0.557410. 1089 f-21 63 
A Geminorum §-1| 2.52] 3.1| 25 12.9 17 42.0|+ 6 54.1/+0.3721| 0.5568] 0.1159 9+67- 6 
176 B. Geminorum | 6.3 | 2.54! 2.0) 24 33-1] 88 0 8.5|-10 53.1/+0.2835/ 0.5552] 0.1316P61-12 
181 B. Geminorum __. 6.0] 2.54 1.9] 24 25.0 © 33.9|-10 28.6|+0. 3725] 0.5551] 0.1326F67- & 
K Geimnorum |! 3.7/| 2.55| 1.6) 24 36.2 2 51.7,- 8 15.7/-0.1378] 0.5544| 0.1381 36-44 
82 Geminorum 6.3 |+2.53'+ 1.1423 21.2 4 41.1\- 6 30.1/+0.9396] 0.553 -1423 F-90423 
5 B. Cancri 6.4 | 2.56,+ 0.3 23 49.1 10 10.2|— 1 12.6|-0.3716] 0.5520] 0.1549 }+23-4 
9 Cancri 6.2 | 2.55— 0.2| 22 52.7 12 31.7/+ I 4.0+0.2543] 0.5512| 0.16024 59-1; 
ht Cancri 5-5 | 2.52] 0.4] 21 49.7 13 11.4\+ 1.42.3 +1.2624] 0.5510} 0.161683 +48 
35 B. Cancri 6.4] 2.57| 0.7] 23 23.6 15 48.6+ 4 14.0|-0.8295] 0.5500] 0.1674F 3-t7 
49 B. Cancri 6.0 (+2.§2\- 1.3421 1.0 18 48.7,+ 7 7.9'+1.1785] 0.5 .1738 90737 
” Cancri 5-5 | 2.52 2.2! 20 43.8] 30 0 22.6)-11 29.7,+0.4803) 0.5467] 0.18518 74- ° 
39 Cancri 6.5] 2.52) 2.7) 20 18.5 3 43.8 8 15.5:+0.2935| 0.5453] 0.1917 61-18 
40 Cancri 6.5] 2.52] 2.7} 20 16.3 3 46.1-— 8 13.2'+0.3243 0.5453] 0.1918 )+63-16 
ro2 B. Cancri 6.5 | 2.51) 2.7] 19 58.2 3 51.1— 8 8.4'+0.6260] 0.5452} 0.192083; - | 
é Cancri 6.3 |+2.51 2.7'+19 50.7 3 53-5— 8 6.1 +0.75021 0.5452f-0. 1g20f+go+ 6 
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ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
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Virginis 
Virginis 
Virginis 
Virginis 
Virginis 
Virginis 
Virginis 
Virginis 
Virginis 


Libre 
Libre 
Libre 
Libre 
Libre 
Libre 
Libre 
Libre 
Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 


. Scorpii 


Scorpii 
Scorpii 
Scorpii 


. Scorpii 


Scorpii 
Scorpii 
Scorpii 


5.6 


OCCULTATIONS, 1915. 


JANUARY. 


6.5 | 2.38] 6.6) 14 43.8 


5-6 |+2.37-- 6.9]+14 24.5 
5-0| 2.32] 7.7] 12 50.9 
4.6] 2.26] 8.1) 10 24.7 
1.3 |+2.29|- 8.3;+12 22.8 


At CONJUNCTION IN R.A. 





§ 35-8\- 7 15-3/+0.5633] 0.5348 
6 36.4; 6 16.6)/+0.3537| 0.5344 
9 18.5/- 3 39.8/+0.0450] 0.5334 
16 13.2/+ 3 1.5/-6.0194] 0.5310 
20 53.0\+ 7 32.3/+1.3389] 0.5295 
21 6.1/+ 7 45.0\-0.7593] 0.5294 


FEBRUARY. , 


§-9 |+2.20/- 8. git 9 12.9 
5.8| 2.21] 9. a| 10 11.6 
3-8] 2.20] 9. “4 9 44-5 
§.2 |+2.16-- 9.24 7 23.3 
5-7| 2-18] 9.4, 9 5.2 
6.3 | 2.12] 9.8! 6 49.1 
6.1} 2.09 ro.1' 6 38.2 
§.0| 2.04 9.9 4 4.3 


5-4 '+1.97;-10. 4+ 2 28.5 


6.0; 1.96) 10.4 2 6.8 
5-5 | 1-95] 10.5+ 1 52.3 
4.5 | 1.88! 10.6- 0 21.4 
6-5) 1-71 10.6 515.0 
4.8 +1.60-10.7'— 7 31-9 
5-0] 1.§2 10.6, 9 4 

§.2| 1.46 10.5) 10 17.3 
5-7 | 1.38} 10.3] 12 16.1 
5-6) 1.34) 9-5) 14 55-7 
+1.30- 9-415 45-3 
6.1} 1.29 9-5) 15 20.6 
§-5| 1-15] 9-1 17 48.4 
18 11.6 
| 18 19.5 
| 

| 

| 




















— 7.0!-26 21.3 


Pw 


1 


a 





5 15.6- 821. 


10 28.2\— 448.8 


23 17. 4+ 6 48.0 


18 4.8: 


19 28.3'+ 2 16.6-0.4345) 
2 21.9'+ 855.2-0.1079 
7 7-2-10 30.0 
7 33-1/-10 5.1 


! | 

i 

\ 

| 

15 28.5|- 227.6 

19 30.7)+ 125.4- 
212.7;+ 7 51-9 
5 3-0)+10 35-4 


10 16.4/— 823.5 


Io 23.8-— 816.4 
10 41.0/— 
II O.N- 741. 6+ 








18 31.9/- 
20 57.2 
Oo $:3)* 
© 50.5/+ 








+0.4174/ 0. 5272-0. 2618 
6 24.9 7 13.9|-0.8983] 0.5269! 0.2628 
8 55.5\— 4.48.1|-1.0922] 0.5264! 0.2648 
9 54.6\- 3 50.9|+1.0782 0.5261-0.2656 

10 0.8/-— 3 44.9|-0.7040/ 0.5261] 0.2656 

15 24.6'+ 1 28.7/+0.1942| 0.§251} 0.2694 

20 15.8/+ 6 10.8/-0.9321| 0.5244! 0.2723 

22 29.5|+ 8 20.3/+1.1012/0.5241, 0.2734 


6 41.3'- 7 43.3|+0.4855] 0.5235,-0.2766 
7 29.4-— 6 56.8/+0.6347) 0.5235| 0.2768 
9 59-9I- 431. 0:+0.1876 0.5235) 0.2774 
16 19.3'+ 136. 640.7147 0.5237| 0.2784 
+0.6737/ 0.5267! 0.2759 

22 26.0|+ 6 46.00.2694 0. 5305, 
§ 33-6|-10 20.4 —0.5980] 0.5335 
IT 52.4/- 4 14.11.0230) 0.5365 
20 31.3/+ 4 7. 6- 1.2134 0.5413) 
+0.8005| 0.5428! o. 2465 

4 30.8411 50. 7\+0.3692) 0. 5462-0. 2395 
5 0.3,-11 40.80.1655) 0. 5465, 0.2388 
+ 056. 2-0. 6579] 0.5554! 0.2180 
18 47. s|+ I 37. 30.4212 0.5559 0. 2168 
Oo. +5564, 0.2155 
0.5614 -0.2025 
—0.2885| 0.5649] 0.1927 
-0.2169| 0.5652| 0.1918 
II 45.2~- 6 2.4-0.9381) 0.5683) 0.1826] 
- -9249) 0.5710 
1.21951 0.5738 
-1219} 0.5784] 0.1475 
1.1976} 0.5803] 0.1401 

9 14. 2 9 23.3'+0.2165 0.5830; 0.1287 
. 3408] 0. 5836) 0.1258 


I. “599 0.5836,-0.1254 








5231 0.5840} 0.1237 
12 13.2\- 631. “aley. .0740| 0.5848) 0.1203 
12 18.5'— 6 26.3/+0.2159] 0.5848) 0.1201 
14 3-7'— 445-3}-0.2347!0.5858-o0. 1151 
15 54. 2 2 59.3/+0.0348| 0.5868] 0.1098 
© 27.9|-1.0925| 0.5882! 0.1021 

+ I §1.5/-1.2015) 0.5894) 0.0949 
4 §2.0/-0.6181/ o. 5908 0.0854 

5 35.3/-0.5710] 0. gorr.-o. 0831 


573 ° 


70-80 

‘ o'+16 
7|-80 

+54/-33 
6- 


00 +17 
73/-19 
84-11 
54|-34 
90\- 7 
84/- 9 
29;-59 
11|-82 
"14,99 
30;-9O 
75\- = 
§8\-25 
29\-53 


14|-69 
13|-71 
28\-so 
18|-61 
21|-57 
19/90 
"9/99 
44-89 


ari-sx 





37/32 
8\-65 


42|-9O 

1/-75 
547-15 
35}-9° 
36-32 
12|-58 
25|-42 
38/-g0 
48|-87 
Io|-go 

8!-84 


574 OCCULTATIONS, 1915. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
FEBRUARY. 
Limt- 
Tue Star's At CONJUNCTION IN R. A. ing Pur 
allel. 
— | 
nsfrom 
Apparent Hour 
Name. ecline- | Washington’ ‘Ange,| Y | x | x INAS. 
Ae tion. 
wl e « |qahami bm | |. . 
r Scorpii 2.9 |+0.54—- 6.4-28 2.5] 8 2 31.9/+ 7 12, POT, 0037| 0.5918)|-0.0779 #62+17 
134 B. Scorpii 6.8) 27 18.0 5 44.5|+10 17.3 +0.0159] 0.593 0.068021 43 
135 B. Scorpii 6.4] 28 21.2 5 §9.7|+10 31. gt. 0685] 0.5931] 0.0672 f+62+23 
95 G. Ophiuchi 6.6) 27 39.6 16 21.97/— 331. 8-0. 1623] 0.5957] 0.0343 9-54 
43 Ophiuchi 6.5) 28 3.8 20 28.3/+ 024. ‘Oto. .1341| 0.§962|-0.02 10}+23-36 
163 G. Ophiuchi 6.6-27 50.8] 9 3 58.2/+ 7 35.80.1530) 0.5963/+0.0034F 7 
x Sagittarii (var.) 6. 6! 27 48.1 5 346+ 9 8. tho. 1889) 0.5962} 0.0086 5-55 
4 G. Sagittarii 6.8} 26 56.9 5 55-8|+ 9 28.4,-1.0538) 0.5962] 0.0097 F-43-90 
ro G. Sagittarii 6.5! 28 3.2 9 0.811 34.2/+0.1169 0.5958] 0.0197 22-37 
210 B. Scorpii 6.4) 28 45.1 9 44.5{-10 §2. -4/+0-8426 0.5957] 0.0220F61+ 6 
38 B. Sagittarii . 6.4,-28 28.1 13 18.5 7 27.2,+0.6540) 0.59501+0.0335 956-6 
C. D.-28° 14268] 6.4 | 0.20 6.31 28 55.3 14 46.3 ° 3- ster. 1682) 0.5946] 0.0382 H41+34 
48 G. Sagittarii . 6.5, 28 19.1 16 50.2/- 4 4. 2'+0. 6390) 0.5941| 0.0447 HS6- 7 
62 B. Sagittarii 6.3| 28 41.0 16 50.3|— 4 4.1:+I.0107| 0.5941| 0.0447 701+ 
66 B. Sagittarii 6.8) 27. 4.6 17 6.6\— 3 48.5|-0.6145] 0.5 0.04564-14-90 
58 G. Sagittarii 6.4-28 28.3 18 35.4\— 2 23.3 +0.8783! 0.5935|+0.0503 Ft62+ 8 
68 G. Sagittarii 6.8| 26 41.3 20 48.0 0 16.2,-0.8207| 0.5927 0.0572 /-24-9 
69 G. Sagittarii 6.8 26 48.6 20 56.5/- 0 8.1/-0.6873 0.5927| 0.057717 
86 B. Sagittarii 6.8) 26 38.3 21 16.1|+ 0 10.7/-0.8439) 0.5926} 0.058725 -@ 
1) Sagittarii 6.6, 27. 4.9]10 3 40.1/+ 6 19.2:+0.0458: 0.5 0.0784 #23 -41 
6 Sagittarii 6.8-26 24.3 7 23.9|+ 9 53. obo. 3311) 0.5879|+0.0895F 5-65 
aor B. Sagittarii 6.8 26 3.1 14 25.9|- 7 20.9+0.0094, 0. 5838) 0.1099 24-43 
» Sagittarii 6.9 25 24.4 IS 21.2|\- 627. 8-0. .§496| 0.5833] 0.1125F 4-83 
» 4 Sagittarii 7. }| 24 40.6 19 13.6— 2 44.5,-0. 8410, 0.5807] 0.1232; 19-~ 
51 Sagittarii 6. 8 24 54.5 23 32.1|+ 123. 9,0. 0486/0. 577 | 0.1347 24-4) 
h Sagittarii 6.8-25 4.4 23 48.2'+ 139. 4 +0. 1582/0. 5774,+0-1354 4-35 
53 Sagittarii 7-0 23 37-4 ll] 1 5. 2+ 2 53.41.1536 0. 5765; 0.1 387-409 
274 B. Sagittarii 7.0| 23 37.6 I 12.4+ 3  0.3-1.1348, 0.5764, ©.1390F-38 
308 B. Sagittarii 6.8 24 9.3 6 59.4|+ 8 34. 0,40, .2539| 0. 5719, 0.15395 pt4! -30 
329 B. Sagittarii 6. 9) 22 58.4 9 56.1)+11 24. 1-0. 4989) oO. 5696) 0.1605 3-76 
336 B. Sagittarii 6.9 -22 50.2 10 54.7/-II 39.5,-0. 4822 0. -§688,+0.1628 5-75 
NEW | MOON. 
13 Piscium 1.5.- 1 33-3416 14 42.111 4.6+0.5914 0.5014 +0.2665,H80-14 
14 Piscium 1.5- I 43.0 1§ §2.1- 9 56.6+1. 0761 0.5011) 0.2663 788-14 
A Piscium 0.8+ 1 18.7 20 7.2\- 5 48.7,-1.0449, 0.5000,+0.2658 13-8 
21 Piscium 0.5} © 36.2716 o 6.1-— 1 56. 6 +0. 77341 0.4991| 0.2650Ft90- + 
22 Piscium O.I} 227.5 I 27.2) 0 37.8,-0.8649) 0.4 0.2647 1-8 
25 Piscium 0.2} I 37.1% 2 3.2- 0 2.8+0.1988) 0. 4987| 0.2646 855-33 
51 Piscium 2.3' 629.2 23 21.2/- 3 20. 6\+0. 4821! 0.4 0.2553 }72-18 
136 B. Piscium 3.24 853-517 4 7.5}+ 117. 8-0. 9237: 0.4970+0.2522 5-8 
| Piscium 6.5/:14 54.6418 7 5.3/+ 3 29. 9f 1.0079 0.5015] 0.2286 12-73 
ror ~—- Piscium 6.5| 14 13.7 9 22.0\+ § 42.640.2579 0.5022] 0.2261f+58-2 
105 Piscium 7.1) 15 58.6 II 24.7|/+ 7 41.81.2040 0.5028] 0.22385-27-74 
4 Arietis 7.6| 16 32.1 IS 52.7|-11 58. 0-0. .8311| 0.5042) 0.2185] 0-73 
2 Arietis 8.1417 24.3 20 39.7|— 7 19.3,-0.7595| 0.5059/+0.2126f* 3°73 
35 B. Arietis 8.4] 17 50.9 23 57-6l- 4 7.3'-0.6532 0.5072] 0.2083 p14 
47 B. Arietis 6.5 | 0.38) 8.4) 17 37.6719 2 3.6 2 4.9/+0.1238/0.5 0.2055 9t5! ~3° 
20 Hi’. Arietis 6.4 | 0.39] 8.2] 16 49.7 2 53.7 1 16.2/+1.1767) 0.5083! 0.2043 9073! 
15 Arietis 5-9 | 0.38) 9.0] 19 6.1 3 30.8/— 0 40.2/-1.2063/ 0.5086) 0.2035 7°29": 
6 Arietis 5-6 |+0.43/+ 9.2419 30.7 7 21.81+ 3 3.9|-0.8856) 0.510240. 1981 “7° 
26 ~=Arietis 6.2] 0.50] 9.5! 19 28.9 13 43-3|+ 9 14.0/+0.3767| 0.5130) 0.1886 R60-15 
v Arietis 5-4| 0.54] 10.4] 22 35.8 17 49.2|-10 47.6|-1.2029] 0.5149} 0.1822 1-8 | 
he Arietis 5-7 | 9.58] 9.8] 19 39.2 19 37-11— 9 3.0}+1.2729] 0.5158) 0.1793 B5 +40 
& Arietis (mean) 4.6 | 0.68) 10.5) 21 0.2180 3 57.6/- 057.9|+1.2166) 0.5198) 0.1653 ;+90"4! 
64 Arietis 5-8 +0.84i+11.8.4+24 25.6 16 6.6}+10 48.1}-0.6974! 0.5260 +0.1430 5-45 
in ae (Eph 15] 
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OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
FEBRUARY. 


At CONJUNCTION IN R.A. ing Par- 














































| Red ns from Apparent | yy 
Nase. Mag.'___#975-0- Declina- Wash ashington Andie 
Aa 43 . 
8 vs e ‘’ d h m 

Tauri 5-9 |+0.92\+11.8/+24 11.0920 20 57. - 830. 3|+0.2426] 0.5286)+0.1335 
Tauri 6.1 | 0.96] 12.1] 25 3.5 23 56.8/— 5 36.8\-0.3364) 0.5301] 0.1274 
Tauri 5-4] 9.99] 11.7) 24 3.6921 1 SI.gi— 3 45.5/+1.0468] 0.5311] 0.1235 
Tauri 3-8 | 0.99] 11.6] 23 51.0 I §4.1- 3 43.3|+1-2460, 0.5311! 0.1234 
Tauri §-6| 0.99] 11.9) 24 34.6 2 1.5} 3 36.2/+0.4573| 0.5312] 0.1231 
Tauri 4.3 |+0.99+11.8]+24 12.3 2 3.1 3 34.7|70.8721| 0.5312\+0.1231 
Tauri 4.1 | 0.99] 11.7] 24 6.4 2 20.7\— 3 17.6/+1.0173] 0.5314] 0.1225 
Tauri §.8| 1.00) 11.8] 24 17.6 2 22.8 3 15.6/+0.8146| 0.5314) 0.1224 
Tauri 6.5 | x.00) 11.8) 24 16.0 2 26.8-— 3 11.7|+0.8520 0.5314| 0.1223 
Tauri 5-3 | 1.03] 12.2] 25 19.6 4 26.0— 1 16.4|-0.0822| 0.5325) 0.1182 
Tauri 5.6 !+1.18]/+32.3/+26 15.8 13 57-2\+ 7 §§.9|-0.0895' 0.5372/+0.0975 
Tauri §-0] 1.25] 12.5] 27 9.1 18 18.5|-11 §1.5|-0.6671| 0.5393| 0.0877 
Aurigze 6.0 | 1.50) 12.1) 27 45.6122 8 56.81+ 2 16.9/-0.3022/ 0.5456] 0.0531 
Aurige 6.5 | 1.58) 11.7] 27 34.9 14 13.6|+ 7 22.7|+0.1401] 0.5476) 0.0401 
Aurige 6.0: 1.62] 11.6) 27 55.6 16 29.2/+ 9 33-6|-0.1559 0.5484) 0.0345 
Tauri 6.4 +1.70411.2.427 §2.5 21 27.1\— 9 39.0;+0. o4ts! . 5500 +0.0219 
Aurige 6.4 | 1.73] 11.5} 28 51.6 22 29.2\- 8 39.0|\-1.0170 0. 5503| 0.0193 
Tauri 1.8 1.75| 11.2) 28 32.4 23 46.3 7 24.6|-0.6430 0. 5507, 0.0160 
Aurige 6.5 | 1.80 10.6 27 36.6728 4 0.9 3 19.0/+0.4198! 0.5518, 0.0051 
Aurige 5.7 | 1.80] 10.3) 26 52.5 4 33-7\- 2 47.4/+1. 2273 oO. ‘551940. .0037 
Tauri 5.6 |+1.91/+10.01+27 56.8 10 34.6|+ 3 0.7/+0.0301 0.5532\-0.0119 
Tauri 4.6) 1.92] 9.9] 27 35.8 II 36.7/+ 4 0.6/+0.3989, 0.5534; 0.0146 
Aurige 6.4! 1.96) 10.1) 28 56.0 12 59.7|+ 5 20.6/-1. 0824! 0. 5537 0.0182 
Tauri 6.1! 1.97] 9-5] 27 34-3 14 §7.3\+ 7 14.1|+0.3616, 0.5540, 0.0233 
Aurige 5-1 2.20} 7.91 28 5.5924 5 47.2\- 227.7|-0.8356 0.5551 0.0620 
Auri 5.8 +2 23|/+ 7-7|/+28 20.5 7 40.2\— 0 38.7\-1.2263) 0.5551 —0.0669 
Geminorum 6.2 | 2.29] 5.9) 26 11.7 16 4.3/+ 727.3 +0.4403, oO. 5547] 0.0885 
Geminorum 6.3 | 2.30 5.8] 26 1.9 16 21.7/+ 7 44.1/+0. 5905| 0.5547! 0.0892 
Geminorum 5-6 | 2.38) 5.4] 26 59.9 2X 32.2|-11 16.5|-c .9452| 0. 5541, 0.1023 
Geminorum 6.1 | 2.36] 4.6] 25 2.1 23 0.8 9 50.9/+1. O1161 0.5539 0.1060 
Geminorum es +2.41|+ 4.9+26 50.7125 © 0.7/- 8 53.2|-1.0397' 0. 5538-0. 1084 
Geminorum 2.40| 4.0) 25 13.0 2 §1.0\- 6 8.9|+0.3910 0.5534 0.1155 
Geminorum 2. 3 2.45, 2.9] 24 33.1 Q 20.1|+ 0 6.4/+0.3006) 0.5522, 0.1312 
Geminorum 6.0! 2.46] 2.8 24 25.0 9 45.5|+ © 30.9)/+0. 3894) 0.5521 0.1322 
Geminorum 3-7 2.48] 2.5) 24 36.2 12 4.1|+ 2 44.6\-0.1218] 0.5516 0.1376 
Geminorum 6.3 +2.47|+ 1.9423 21.2 13 54.1\+ 4 30.8/+0.9555] 0.5512 -0.1419 
Geminorum 6.4 | 2.53) 1.1) 23 49.1 19 24.6/+ 9 49.7|-0.3571/ 0.5498, 0.1545 
Cancri 6.2 2.53) 0.6] 22 52.7 21 46.6/-11 §3.2|+0.2681/ 0.5492, 0.1598 
Cancri 5-5 | 2.51] 0.2] 21 49.8 22 26.4/-11 14.8|+1.2755)0.5491 0.1613 
Cancri 6.4 2.57/+ 0.1] 23 23.7126 1x 4.0}- 8 42.60.8155) 0.5483, 0.1670 
Cancri 6.0 [+2.54|- 0.8 +21 1.0 4 4.4 5 48.4]+1.1895, 0.5474-0.1735 
Cancri 5-5 | 2.57] 1.8] 20 43.8 9 38.5|- 0 25.8]+0.4909| 0.5458 0.1850 
Cancri 6.5 | 2.58} 2.4) 20 18.5 12 59.5|+ 2 48.2/+0.3037|0.5447| 0.1917 
Cancri 6.5 | 2.58] 2.4] 20 16.3 13 1.8]+ 2 50.5|+0.3345) 0. 5447: 0.1918 
Cancri 6.5 | 2.58] 2.5) 19 58.2 13 6.8+ 2 55.3/+0.6354) 0.5447/ 0.1920 
Cancri 6.3 |+2.58|— 2.5/+19 50.7 13 9.214 2 57.7|+0.7594| 0 5447|-0 1921 
Cancri 6.1] 2.59] 3.4| 19 9.0 17 §0.5|+ 7 29.3|+0. 5676] 0.5432) 0.2011 
Cancri 6.4| 2.58] 6.0 15 43.9127 7 54.0\— 2 55.5)+1.1314| 0.5390] 0.2256 
Leonis 6.3 | 2.61] 6.2, 16 57.1 9 52-7 1 0.8|-0.5887! 0.5384) 0.2287 
Leonis 6.2 | 2.58 7.1 14 45.5 14 42.71+ 3 39.6|+0.5675] 0.53701 0.2360 
Leonis 6.5 |+2.58— 7.3+14 43.8 15 42.8|+ 4 37.81+0.3589| 0.5368,-0.2375 
Leonis §-6| 2.58] 7.7) 14 24.5 18 23.1/+ 7 12.8|+0.0518] 0.5360, 0.2413 
Leonis 5-0] 2.57 8.3 12 §0.9]28 1 12.7;/-10 11.1}-0.0127| 0.5344] 0.2502 
Leonis 4.6| 2.53 9-6 IO 24.7 § 48.5i- § 44.2/+1.3348] 0.53341 0.2556 
Leonis 1.3 | 2.56] 9.5 12 22.8 6 1.3 § 31.9|-0.7470| 0.5334) 0.2559 
Leonis §-9 }+2.52 10.7|+ 9 12.9 14 2.9|+ 2 14.1|+0.4198] 0.5320'-0.2642 
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Name. 


Leonis 
Leonis 
Leonis 


Leonis 





Sextantis 

56 Leonis 

d Leonis 
75 Leonis 
76 Leonis 
79 Leonis 

v Leonis 

9 B. Virginis 
78 B. Virginis 
x Virginis 
y Virginis 
49 Virginis 

i Virginis 
75 Virginis 
83 Virginis 
85 Virginis 
43 H. Virginis 
231 G. Virginis 
236 G. Virginis 

9 G. Libre 

17 G. Libre 
18 G. Libre 
43 B. Libre 
47 G. Libre 
64 G. Libre 
153 B. Libre 
42 Libre 

b Scorpii 
A Scorpit 
31 B. Scorpii 

3 Scorpii 

4 Scorpii 
40 B. Scorpii 

1 Scorpit 
48 B. Scorpii 
65 B. Scorpii 
85 B. Scorpii 

6 Scorpii 
a Scorpii 
116 B. Scorpii 

tv Scorpii 
134 B. Scorpii 
135 B. Scorpii 
95 G. Ophiuchi 
43 Ophiuchi 
163 G. Ophiuchi 
x Sagittarii (var.) 

4 G. Sagittarii 
10 G. Sagittarii 


THe Star's 


OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
FEBRUARY. 





AT CONJUNCTION IN R. A. 
Red'ns from Apparent 
I9%5§.0. Washington 
M Declina- 
ag ae | at tion, | Mean Time. Ang 
“| os | wl e +i ghmeag;m fs) ' 
5.8 |+2. "gql+10.8,+10 11.6 98 15 1091+ 3 19.9|-0.8842| 0.5318) 0.26527 3-8 
3-8] 2.53] II.I] 9 44.5 17 38.7)/+ § 42-9}-1.0761| 0.5314! 0.2674)-15-#0 
5.2 | 2.49] 11.3) 7 23.3 18 36.7/+ 6 39.1|+1.0742| 0.53141 0.2682 16 
5-7 |+2-52)-11.3+ 9 5.2 18 42.81+ 6 45.0}-0.6913| 0.5313}-0.2683# 8-81 
MARCH, 


6.3 |+2.49\-11.9/+ 6 49.1 
6.1 | 2.48] 12.5} 6 38.2 


5-0| 2.44] 12.7) 4 4.2 
5.4 |+2.41/-13.5/+ 2 28.5 
6.0} 2.41] 13.6) 2 6.8 
§-5 | 2.40} 13.84 3 52.2 
4.5 | 2.37] 14.2I- 0 21.5 
6.2 | 2.36] 14.6l+ 0 9.0 


6.5 |+2.27|-14.9- § 15.0 
4.8] 2.21] 15.21 7 31.9 
5.0] 2.18) 15.2) g 4.9 
5-2 | 2.14] 15.2] 10 17.4 
5-7 | 2.09] 15.0] 12 16.2 


5.6 |+2.07/-14.4|-14 55.8 
5.6] 2.04 14.3] 15 45-4 
6.1 | 2.04 14.4 I§ 20.7 
5-5 | 1-95) 13-8) 17 48.5 
6.4] 1.95] 13.6] 18 11.7 
5-7 |+1.94|-13.6-18 19.6 
6.5| 1.90] 13.0 20 4.2 
6.4] 1.86) 12.8 20 49.2 
es 1.86] 12.7; 20 58.3 

1.84] 12.8. 21 2.2 


bt +1.80\-12. a\-a1 42.3 
oe 1.77 12.0! 22 5-3 

1.72] II. | 24 12.3 
3 1.69! 11.2) 23 32.7 
4-7] 1.66) 10.3, 25 29.8 
4.6 +1.05/-10.4 -25 4.6 
5.4| 1.64] 10.7! 24 17.0 
5-9 | 1.65 10.4] 24 59-7 
5-7 | 1.65] 10.0 26 I. 
5-4] 1.63 10.5 24 35-4 
3-0 +I. 64\- 10. 1-25 52.4 
4.9, 1.62: 10.1) 25 37.9 
5-5 1.60 9.8 26 6.1 





6.0! 1.57) 10.0 25 15.9 
3-1] 1.55! 9.8 25 23.6 
1.2 41.521 9.3 -26 14.8 

1.51 9-3, 26 21.4 

1.51 8.6 28 2.6 
6.4| 1.47' 8.6 27 18.0 
6.0 1.47! 8.2! 28 21.3 
6.1 |+1.36—- 7.9-27 39.6 
5-4] 1.31) 7.5] 28 3.8 


6.3| 1.23) 7.1 27 50.8 


4-4| 1.21| 7.0, 27 48.1 
6.2| 1.2 7-3] 29 36.9 
5-7 +1.17- 6.728 3.2 





[nh eel 





1 0 0.2411 §2.2/+0.1984 0.5308,-0.2724 


















| 
4 45. 1 - 7 32-1}-0.9161| 0.5305] 0.2754 
6 55. 9 



















5 25.5|+1 0.2767 “1 

14 56.1 + 2 19.3|+0.4869| 0.5305/-0.2802 73-19 
15 43.1'+ 3 4.81+0.63 . 0.2805 84-11 
. . . ce 

° 19.5/+11 24.61+0.7139) 0.531 74 

6 4.4- . A 

17 58.5+ 4 29.2|+0.6753 cy 
5 35-8- 816.6 29-38 

12 31.2- 135.1 12-80 
18 39.4+ 420.6 12- 
3 40-11 32.2 8-00 

5 45-9- 8 56.1/+0. I 

10 §1.2, . . ag 
IT 20.0- 3 . . is 
© 6.0+ 8 44.7/-0. 3 

0 47. a" 9 24.80.3965) 0.5627: 15-08 

1 27.6+10 3.2\-0.4 14-09 

8 12. 7- 7 26.7|\-0.0851] 0. 3675 oO. 2048 -49 

12 52. 8- 2 57-11-0.2634) 0.5705] 0.1944 F 10-5 
13 18.2— 2 32.60.1923] 0.5708! 0.1935 [+22 -33 
17 26.04 1 25.8|-0.9076; 0.5734) 0.184117 ~~ 
ar Ss. ol 4 57.2;-0.8944) 0.5757|-0.1753 7 
I 4.6+ 8 46.7|-1.1871} 0.5780, 0.1654, 40-0 

7 41.9'— 8 51.5|-0.0955] 0.5818) 0.1482 F 22-49 

TO 30.5/— 6 9.7/-1.1658) 0.5833! 0.1g06F-41 <0 
14 39.5i- 2 10.6/+0.2424| 0.5853) 0.1290F 39-39 
15 41.3- I 11.2 -0. 3126) 0.5858|-0.1261F 9-2 
15 48.5— 1 4.3-1.1287] 0.5859, 0.1258F-39-* 
16 5. 7\- 0.47.9|-0.44 0.5 0.1250F 2-73 
16 24. 6- 0 29.7,+0. .5482| 0.5862] 0.1240F 5573; 
17 37. at © 40.0-1.0432 0.5867 0.120633 
17 42.5 + 045.140.2423 0.5867!-0.1203 35-30 
IQ 27.1'+ 225.5'-0.2 0.5875 O.1I53PI4-S 


f 


21 17.0'+ 410.9|+0.0623] 0. 5882 0.1099 ft27 -#9 
23 54.0.+ 641.5|-1.0621} 0. 5892, 0.1021 
2 18. 7+ 9° 0 O.4/-1.17 11] 0.5 0.09.39 
§ 26.5 —-11 59.50.5889! 0. 5910—-0.0853 
6 11. 6- II 16.3|-0.5418) 0.5912] 0.0830 
7 53-0\- 939.041.0315] 0.5917) 0. 0778 
II 5- 5 © 34. 4*0. 0448) 0. “592 0.0678 22-3 


21 44.7,+ 338. “50-1329 0.5936 
I S?. 8+ 7 36: 4'+0. 1642] 0.5935 





14 32.3 415.31+0.14751 0.591 








































OCCULTATIONS, 1915. 577 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
MARCH. 
Limit- 
THE STAR’S At CONJUNCTION IN R. A. ing Pare 
Red'ns from | 
iY Hour 
Name. Mag|__ 795° _|‘Jectinas [Washington ) Angle, y | x | y IN.|S. 
Aa 48 tion. H 

—_ 7 oe d h mj bh m| “|; ° 
. Scorpii 5.8 +I. “17 6.4-28 45.1 8 15 16.5— 3 33-0+0.8762! 0.5914/+0.0219 at 8 

. ittarii 4-7 28 28.1 18 53.1;- © 5.2,+0.6871| 0.5903/ 0.0332 59/- 4 
C. D.—28° 14268) 6.4 28 55.3 20 22.14 120.1 +1. 2039] 0.5898] 0.0379 +61'+39 
. Sagittarii 6.3 28 19.1 22 27.7+ 3 20. 7 +0. 6724| 0.5890] 0.0443 58|- 5 
. Sagittarii 6.0 28 41.0 22 27.0+ 3 20.9 +1.0450| 0.5890) 0.0443 S1tar 
. Sagittarii 4-7 . 4.6 22 44.4+ 3 36.60.5877] 0.5889/+0.0452 F-12,-86 
. Sagittarit 6.1 .g| 28 28.3] 9 o 14. 4+ § 3-1 +0.9130| 0.5883} 0.0498 H-62 +11 
. Sagittarii 6.2 4! 26 41.3 229.1+ 712. 3,-0.7954| 0.5874] 0.0567 F-23'-g0 
. Sagittarii 6.3 -3| 26 48.6 2 37-7.+ 720. 5-0. 6613} 0.5873} 0.0571 16-90 
. Sagittarii 6.5 41 26 38.3 2 57-5\+ 7 39- 5-0. 8188| 0.5871] 0.0581 }-24—-90 
Sagittarii 3-3 —- 5.8127 4.8 9 27.8|-10 5. 8 40. 0756] 0.5839|+0.0775 25-39 
Sagittaril 2.1 -7| 26 24.3 13 15.6|— 627.0-0.3042/ 0.5817| 0.0885 6-63 
. Sagittarii 5-9 26 3.1 20 25.5|+ 0 26.1,+0.0380| 0.5772/ 0.1085 26-42 
Sagittarii 4-9 25 24.3 21 21.8|/+ 1 20.2 -0.5254) 0.5766] 0.1110F- 3-80 
Sagittarii 4-9 24 40.6]10 1 18.8)+ 5 8.1-0.8198| 0.5738) 0.1216 8-90 
Sagittarii 5.8 |+o. 1-24 54.4 5 42.7|+ 9 21.9 -0.0218] 0.5706/+0.1328 -25'-45 
Sagittarli 4.7 | 0. I] 25° 4.4 5 59-2|+ 9 37-9 +0.1867, 0.5704) 0.1335 + 36,-33 
Sagittari 6.3 | 0. -4| 23 37-4 7 17-8/+10 53.5 —1.1366| 0.5694) 0.1368 38'-90 
. Sagittari 6.1] 0. -4| 23 37-6 7 25-11+IL 0.5—-1.1175: 0.5693 0.1371 |-36—90 
$. Sagittarii 6.3 | 0.66] 4.9] 24 9.3 13 19.6|— 7 18.2.+0.2820) 0. 5648 0.1513 +-43\-28 
s. Sagittarii 6.1 |+0.62|— 5.0\-22 58.4 16 20.1|— 4.24.4-0.4781 0.5624/+0.1583 Ht 5/-75 
'. Sagittarii 6.5 | 0.61| 5.0] 22 50.2 17 20.0\— 3 26.7 -0.4616 0.5616) 0.1605 6-73 
Capricorni 5-7 | 0.56] 4.8) 22 4.5 23 28.3|+ 2 28. 4 —0.2273| 0. §567 0.1738f19-57 
$. Capricorni 6.2 | 0.52 22 40.5]11 4 28.9]+ 7 18.2'+1. 2956) oO. 5520) 0.1839 1+67'+44 
Capricorni 5-7| 0.40] 4-7| 18 14.8] 15 50.9\- 5 43-4.-1.1181) 0.5435! 0.2045 29 -90 
Capricorni 6.2 |+0.40\- 4.3/-19 22.0 18 1.5|- 3 37.2 +0.5028/ 0.5418'+0.2081 62 -17 
Capricorn 6.5 | 0.38) 4.6) 17 51.8 18 37.4/- 3 2.5,-0.9461) 0.5413 0.2090 }-16 -90 
Capricorni 4.2 | 0. 17 34.4] 20 57.8|- 0 46.9-0.7590! 0.5395] 0.2127 4-90 
URANUS 6.0]... 17 18.1 23 7-0/+ 1 18.0-0.5828 0.5358! 0.2154 6-82 
3. Capricorni 6.1] 0. 17 41.9,12 1 13.5|+ 3 20. 3 +0. 2929 0.5362! 0.2190 52/-28 
Capricorni 5-4 |+0.34 -18 20.6 2 33-11+ 437. 3 +1. 2622/0. -5352/+0.2209 +72 +35 
Capricorn 6.3 | 0.34! 4.0, 17 49.2 2 42.0+ 4 45.9,+0. 7463; 0.5351) 0.2211 +72— 3 
Capricorn 4.3 | 0.32 17 11.9 4 35-1/+ 635.4 +0.5123 ©. 5336 0.2237 H65'-17 
Capricorni 5.1] ©. 14 25.7 13 51.5|- 8 26.10.2736 0.5270, 0.235325 -59 
Capricorni 6.0] 0.2 14 47-4 14 35-4\- 7 43- 640. 2802 0.5265, 0.2361 +54 -29 
Capricorni 5.8 |+0.251- 3.8\-45 8.4 15 2.7/- 7 17-2,40.7579 0. 5262'+0.23661+75/- 4 
3. Capricorni 6.1] 0. 3-9 13 7-2 17 49.8|/- 435. 4-0. 7112' 0.5244) 0.2396 2-90 
Capricorni 5.2] 0.22/- 3.7] 13 57.2 19 34.8\- 2 53.7|+0. 5897, 0.5232, 0.2414 1+73 -13 
MERCURY 0.7 12 53.8 20 35.9/- I 54.4,-0.2820, 0. 49621 0.2427 -26'-60 

NEW { MOON. | 
Piscium 3-7 | 0.001+ 4.7/+14 64.6] 17 15 6. -10 41.61.0811 0.§042|+0.2291 F-17|-75 
Piscium 6.2 |+0.02| 4.8) 14 13.7 17 22.1/- 8 29.4/+0.1837| 0.5049] 0.2266 54|-30 
Piscium 6.1] 0. 5.2] 15 58.6 19 24.2|—- 6 30.9|-1.2798, 0.§055| 0.2243 §-35/-74 
Arietis 5-8] 0.04; 5.6] 16 32.1 23 50.QI- 2 12.0/-0.9095] 0.5070) 0.2191 F- 6\-73 
Arietis 5.1 |+0.06/+ 6.1/+17 24.3918 4 36.5/+ 2 25.30.8409] 0.5087/+0.2131F 2/-73 
B. Arietis 6.4] 0.08] 6.4! 17 50.8 7 53-5i+ 5 36.50.6365 0.5099] 0.2088 H10-71 
B. Arietis 6.5| o.10 6.4) 17 37.6 9 58.81+ 7 38.04+0.0394| 0.5107} 0.2059 +46 -34 
H'. Arietis 6.4] 0.11} 6.3} 16 49.7 10 48.7|+ 8 26.5/+1.0920 0.5110} 0.2048 +-g90/+24 
Arietis 5-9| 0.19 6.8) 19 6.1 II 25.7/+ 9 2.4,-1.2919! 0.5112) 0.2039 }-39|-71 
Arietis 5.6 |+o0.13/+ 7.2)+19 30.6 15 15.5|-11 14.7 .9733| 0.5128+0.1985 11|-70 
Arietis 6.2 7.6] 19 28.8 21 35.5— § 6.2/+0.2860 0.5154] 0.1889 H60\-19 
Arietis 5-4 8.4| 21 35.8719 1 40.5\— 1 8.6)-1.2965 0.5172: 0.1825 f-43|-68 
Arietis 5.7 IQ 39-1 3 28.1/+ 0 35.7)+1.1798| 0.5180, 0.1795 Hgol+36 
Arietis (mean) | 4.6 8.7] 21 0.2 II 47.3\+ 8 39.4/+1.1200) 0.5217| 0.1653 Hool+32 
Arietis 5-8 +0. 43'+10.11+24 25.6 23 55-5I— 3 35-3|-0.8012! 0.5272,+0.1428§ 2|-66 
33281°—1915——37 [Eph 15) 
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OCCULTATIONS, 1915. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 






























MARCH. 
Tag Star’s At CONJUNCTION IN R. A. 
Red’nsfrom A t 
; Mag. 1915.0. PI lina- Washington Angle, Y ae 
Name aE Aa | Ad ahcig Mean Time. y 
) " and d h mj h m 

7 Tauri 5.9 |+0.49|+10.11+24 11.0120 4 46.5|+ I 6.5}+0.1385] 0.5295/+0.13 
II Tauri 6.1 | 0.52] 10.5] 25 3.5 7 40.0\+ 4 0.2/-0.4427/ 0.5308] 0.1272 
16 Tauri 5.4| 0.§5| 10.2] 24 1.5 9 41.3/+ 5 51.7/+0.9429| 0.5316] 0.1232 
I Tauri 3.8] 0.55] 10.1] 23 51.0 9 43-5i+ § 53-9|+1.1425| 0.5317| 0.1231 
I Tauri 5-6 | 0.55] 10.4] 24 34.6 9 50.9/+ 6 1.0/+0.3521/ 0.5317] 0.1229 
q Tauri 4.3 |[+0.56/+10.2|+24 12.3 9 52.5|+ 6 2.5/+0.7678) 0.5317/+0.1228 
20 Tauri 4.1] 0.56] 10.2] 24 6.3 10 10.2 + 6 19.7/+0.9131| 0.5318] 9.1222 
21 Tauri 5.8| 0.56, 10.3] 24 17.6 10 12.3|+ 6 21.8|+0.7100] 0.5319] 0.1221 
22 Tauri 6.5 | 0.56] 10.3] 24 16.0 10 16.3/+ 6 25.6/+0.7475| 0.5319] 0.1220 
” Tauri 3.0 | 0.57) Io.2] 23 50.8 10 57.3|+ 7 §.3|+1-2966] 0.5322] 0.1206 
14 H. Tauri §-3 |+0.58|+10.6/+25 19.6 12 15.8)+ 8 21.2\-0.1895] 0.5328+0.1178 
p Tauri 5.6] 0.72] rr.0o, 2615.8 21 49.0\— 6 24.5|-0.1996] 0.5368} 0.0971 
7) Tauri 5.0] 0.78] 11.3] 27. 9.1921 2 11.6\— 2 10.6}-0.7801/ 0.5385] 0.0873 
x Tauri 5.3 | 0.80) 10.8] 25 26.0 314.7 I Q.7|+1.2144] 0.5389] 0.0849 
17 B. Aurige 6.0] r.01] 11.3} 27 45.6 16 56.4\-1I §5.8|-0.4174] 0.5436] 0.0527 
38 B. Aurige 6.5 |+I.09|+11.0/+27 34.9 22 16.3|- 6 46.8}+0.0261) 0.5451/+0.0397 
47 B. Aurige 6.0| 1.13] 11.1] 27 §5.61 283 033.41- 4 34.4|-0.2716) 0. 5457| 09-0341 
354 B. Taurt 6.4] 1.20] 10.9] 27 52.5 5 34.8|+ 0 16.5}-0.0737] 0.5468) 0.0217 
22 Aurigse 6.4] 1.23] 11.2] 28 51.6 6 37.6/+ 1 17.21-1.1380] 0.5470] 0.0190 
fe) Tauri 1.8] 1.25] 11.0, 28 32.4 7 55.7\+ 2 32.61-0.7622) 0. $473 0.0158 
107 B. Aurigze 6.5 |+1.31]+10.41+27 36.6 I2 13.7|+ 6 41.6/+0. 3063] 0.5480|+0.0050 
112 B. Aurige §-7 | 1-31| 10.1] 26 52.5 12 46.9|+ 7 13.6|+1.1185] 0.5481/+0.0036 
406 B. Tauri 5.6| 1.42] 10.1] 27 56.8 18 53.0|-10 §3.0|-0.0859] 0.5490)-0.0118 
136 Tauri 4.6] 1.43] 9.9] 27 35.8 19 §6.0\— 9 §2.2/+0.2853] 0.5491] 0.0145 
154 B. Aurige 6.4] 1.47| 10.3] 28 56.0 21 20.3— 8 30.9/-1.2054| 0.5492] 0.0181 
415 B. Tauri 6.1 |+1.49|+ 9.71427 34.3 23 19.8\— 6 35.6/+0.2478/ 0.5494|-0.0231 
49 Aurige 5.1 | 1.73] 8.5] 28 5.5128 14 24.9|+ 7 57-8|-0.9566] 0.5496) 0.0613 
37 Geminorum 5.7| 1.83] 6.6) 25 29.1 23 21.4\— 7 24.51+1.2338] 0.5489] 0.0835 
39 Geminorum 6.2| 1.86) 6.7] 2611.7] 24 053.51 5 55.6/+0.3301] 0.5487] 0.0873 
40 Geminorum 6.3 | 1.86} 6.6] 26 1.9 I Il.ai— § 38.4/+0.4814| 0.5487] 0.0880 
47 Geminorum 5.6 |+1.96/+ 6.31426 59.9 6 27.8\—- 0 32.8|-1.0645| 0.5480;-0. 009 
52 Geminorum 6.1] 1.95] §.5] 25 2.1 7 58.11+ 0 54.3/+0.9072| Oo. 3478 0.1045 
134 B. Geminorum 6.5 | 1.99} 6.0) 26 50.7 8 59.2/+ I 53.3|-1-1§91] 0.5477] 0.1069 
A Geminorum 5.1] 2.00] 5§.1| 25 13.0 II §2.9|+ 4 41.0/+0.2830] 0.5471| 0.1138 
176 B. Geminorum 6.3 | 2.08] 4.0] 24 33.1 18 29.7/+11 4.0/+0.1939| 0.5458] 0.1293 
181 B. Geminorum 6.0 |+2.08|+ 3.9/+24 25.0 18 §5.7/+1I 29. 1|/+0.2836| 0.5457]-0. 1303 
K Geminorum 3-7 | 2.12] 3.7| 24 36.2 21 17.0|-10 14.5|-0.2304| 0.5453] 0.1356 
82 Geminorum 6.3 | 2.12] 3.0] 23 21.2 23 9.2|- 8 26.1/+0.8554| 0.5448] 0.1399 
5 B. Caneri 6.4| 2.20) 2.4] 23 49.11] 25 4 .46.2|\- 3 0.7/-0.4644] 0.5435] 0.1523 
9 Cancri 6.2 | 2.21] 1.8) 22 52.8 7 10.8\— 0 41.0/+0.1663] 0.5430) 0.1575 
Ke Cancri §.5 |+2.19|+ 1.3/+21 49.8 7 51.4—- 0 1.8|+1.1810| 0.54281-0.1589 
35 B. Cancri 6.4| 2.26] 1.5) 23 23.7 10 32.0\+ 2 33.2|-0.9232| 0.5421) 0.1646 
49 B. Cancri 6.0] 2.24l+ 0.2] 21 1.0 13 35-9,+ 5 31.0|+1.0970| 0.5413] 0.1710 
” Cancri 5.5 | 2.30- 0.6, 20 43.8 19 16.0|+ 10 59.7|+0.3968| 0.5399] 0.1824 
39 Cancri 6.5 2.32| 1.3] 20 18.5 22 40.5|— 9 42.8/+0.2105/ 0.5390) 0.1890 
40 Cancri 6.5 |+2.32/- 1.3/+20 16.3 22 42.9i- 9 40.4|+0.2415] 0.5390\-0. 1891 
102 B. Cancri 6.5 | 2.32} 1.4] 19 58.3 22 48.0\— 9 35.5|+0.5443| 0.5390] 0.1893 
é Cancri 6.3 | 2.32| 1.4) 19 50.7 22 50.4\— 9 33-1|+0.6690) 0.5390) 0.189¢ 
139 B. Cancri 6.1] 2.35) 2.3] 19 9.0] 26 3 36.5i- 4 56.7/+0.4790| 0.5378] 0.1983 
227 B. Cancri 6.4] 2.41} 5.3] 15 43-7 17 §2.4|+ 8 50.9|+1.0557/ 0.5346; 0.2228 
x12 B. Leonis 6.3 |+2.45|- 5.2/+16 57.1 19 52.61+10 47.2|-0.6698] 0.53.42/-0.2260 
7 Leonis 6.2] 2.45] 6.5] 14.45.5127 0 46.0-— 8 29.0|\+0.4952] 0.5322] 0.2334 
II Leonis 6.5 | 2.45] 6.6) 14 43.8 I 46.7|- 7 30.2|+0.2868) 0.5330) 0.2348 
y Leonis 5-6| 2.47] 7.1] 14 24.5 4 28.7|— 4 53.5|-0.0187] 0.5326 0.2387 
¥ Leonis §-0| 2.49] 8.4) 12 50.9 II 21.8/+ 1 46.2|-0.0762a| 0.5317] 0.2478 
A Leonis 4.6 |+2.47/- 9.5!+10 24.7 15 59.4/+ 6 14.81+1.2783] 0.5312/-0.2534 
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OCCULTATIONS, 1915. 579 
SLEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
MARCH. 
Limit- 
Tus Srar’s At CONJUNCTION In R. A. ing Par- 
allels. 
Red’ns from 
A t 
Name. 1915-0. Declina- N/S 
Aa r¥) tion. 

. 8 set ® , e e 
Leonis 1.3 |+2.51/- 9.1/+12 22.8 1|-78 
Leonis 5-9 | 2.50} 10.81 9 12.9 65|-23 
Leonis 5.8] 2.53] 10.7] 10 11.6 —80 
Leonis 3-8 | 2.53] 11.1] 9 44.5 19|-80 
Leonis 5.2 | 2.50] 11.7] 7 23.3 +13 
Leonis 5-7 |+2.52-11.4|+ 9 5.2 6|-80 
Sextantis 6.3 | 2.52] 12.4] 6 49.1 521-34 
J,eonis 6.1 | 2.541 13.0] 6 38.1 6|-83 
Leonis 5.0| 2.51) 13.6 4 4.2 9O;+14 
Leonis §.4| 2.52) 14.6 2 28.4 72\-19 
Leonis 6.0 |+2.52|-14.7|+ 2 6.8 83|-12 
Leonis 5-5 | 2.53] 15.0l+ 1 52.2 54|-34 
Leonis 4.5 | 2.52] 15.7|- 021.5 88\- 7 
Virginis 6.2 | 2.54] 16.114 © 9.0 48|-76 
Virginis 6.5 | 2.53] 17.a|- § 15.1 85 
Virginis 4.8 |+2.54|-17.9|- 7 32.0 31-55 
Virginis 5.0| 2.54] 18.11 9 5.0 15 
Virginis 5.2] 2.54] 18.2] 10 17.5 8|-go0 
Virginis 5-7 | 2.54| 18.2] 12 16.2 1|-go 
Virginis 5.6] 2.54| 18.01 14 55.9 75|+ 3 
Virginis §.6 |+2.541-17.8)-15 45.4 63)-20 
Virginis 6.1 |+2.54|-17.g/-15 20.7 351-47 

APRIL, 

. Virginis 5-5 |+2.§31-17.3/-17 48.6] 1 825.6l- § 7.9|-0.5240) 0.5727\-0.2233 81-77 
Virginis 6.4| 2.53] 17.2} 18 11.7 9 6.0\— 4 29.0\-0.2922| 0.5732] 0.2220/+20-61 
Virginis 5-7 | 2.53] 17.2] 18 19.6 9 44.6-— 3 51.9]-0.3043] 0.5737] 0.2207 HI9|-O1 
Libre 6.5 | 2.53] 16.6) 20 4.3 16 16.4|+ 2 24.9|+0.0226| 0.5783) 0.2071 + 34|-42 
Libre 6.4] 2.53] 16.21 20 49.2 20 47.2|+ 6 45.1|-0.1.483] 0.5813} 0.19692 5|-52 
Libre 6.1 |+2.53|-16.2l-20 58.4 21 11.9|/+ 7 8.9|-0.0779] 0.5816|-0. 19601+28)-48 
Libre 5-7| 2.54] 16.4] ar 2.3 2 1 11.5|+10 59.0\-0.7781| 0.5843| 0.1864 10\-90 
Libree 6.1] 2.51| 15.5} 21 42.4 4 44.01- 9 37.0|-0.7617] 0.5866] 0.1776f-10\-g0 
Libre 5.8| 2.50) 15.2] 22 5.4 8 35.0— 5 §5.3/-1.0464| 0.5889] 0.1675 f-29/-90 
Libre 6.3 | 2.49} 14.2] 24 12.3 14 §9.3|+ 0 13.4|+0.0337] 0.5925] 0.1500}+29|-42 
Libre §.0 |+2.47|-14.1|-23 32.8 17 42.5|+ 2 49.9)/-1.0181| 0.5939/-0. 1422 F-29/-g0 
Scorpii 4.7 | 2.47| 13.2] 25 29.8 21 43.8/+ 6 41.3/+0.3718] 0.5957| 0.1305 + 45/-23 
Scorpii 4.6] 2.46) 13.2] 25 4.7 22 43.6|+ 7 38.6'-0.1742| 0.5962] 0.1275 161-54. 
Scorpii 5.4] 2.45] 13.4] 24 17.1 22 50.6|+ 7 45.3|-0.9780] 0.5962] 0.1271 |-28|-90 
Scorpii §-9 | 2.46] 13.2] 24 59.8 23 7-3/+ 8 1.3/-0.3054] 0.5963] 0.1263 10-62 
Scorpii 5.7 |+2.47|-12.9|-26 1.2 23 25.6/+ 8 18.8'+0.6743| 0.5964|-0.1254}62— 6 
Scorpit 5-4| 2.45] 13-1] 24 35.4] 8 0 36.0+ 9 26.4|-0.8927/ 0.5970) 0.1218 3!-90 
Scorpii 3.0| 2.46, 12.8) 25 52.4 O 41.1|+ 9 31.31+0.3738] 0.5970] 0.121645 -23 
Scorpii 4.9] 2.45] 12.7] 25 38.0 222.5\+11 8.5|-o. 0.1165 21 —47 
Scorpii 6.4 | 2.43] 13.0) 24 29.8 2 g6.ofe1% 21.4\1. 0.1158 50-84 
Scorpii 5.5 |+2.44|-12.3/-26 6.2 4 9-1-1 9.4/+0.1989/ 0.5982/-0.111034.~32 
Scorpii 6.0| 2.42] 12.3] 25 15.9 6 41.4|- 8 43.5|-0.9077/ 0.5991] 0.1031 -25—-90 
Scorpii 3.1 | 2.40] 12.0] 25 23.6 9 2.0- 628.81. 33 -go 
Scorpii 1.2 | 2.39] 11.4] 26 14.8 12 4.4|— 3 34.0|-0.4381/ 0.6004] 0. 0860 1-72 
Scorpii 6.2 | 2.39] 11.3] 26 21.4 12 48.3|— 2 52.0|-0.3913) 0. 0.0837 + 1-69 
Scorpii 2.9 |+2.40/-10.6/-28 2.6 14 26.8'— 1 17.61+1.1613] 0.6009|-0.0784 1-62 +33 
. Scorpii 6.4| 2.36] 10.5] 27 18.0 17 34.1|+ I 41.7}+0.1900| 0.6013) 0.0683 + 30-33 
. Scorpii 6.0/ 2.38] 10.1] 28 21.3 17 49.0!+ 1 56.0|+1.2284| 0.6013] 0.0674 62 +42 
. Ophiuchi 6.2 | 2.28) 9.7) 2624.17 4 1 55.7!+ —1.1681| 0.6016} 0.0408 Ff -50'-go 
Ophiuchi 6.1 | 2.28) 9.0) 27 39.6 3 57-3/+ 11 38.5]+0.0196] 0.6014] 0.0341 
Oph. (1st star) | 5.4 +2.24!- 9.6'-26 28.9 5 4.4/-11 17.3 
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580 | OCCULTATIONS, 1915. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 


APRIL. 
Lins. 
Tar STaAr’s At CONJUNCTION IN R. A. ing Pur- 
Red'ns from | 
. Apparent . Hour 1 
Name. Mag|_'"" _| Declina- |Nrean'Tame | Angle | Y | x? | 9 INS. 


















s .¢ d h m| h m ej; 8 
43 Ophiuchi 5.4 +2.25|-8.4,-28 3.8] 4 7 59.7,— 829.3}+0.3149)0.6009'-0.0207 33-24 
163 G. Ophiuchi 27 50.8 1§ 23.9} I 23.9|+0.0333] 0.5991 +0.00376+ 10-22 
x Sagittarii (var.) 27 48.1 16 59.3|+ © 7.6'-0.001 0.5985| 0.0089} 15-44 

4 G. Sagittarii 26 56.9 17 20.3|+ 027.6|-0.8609] 0.5984 0.0100}-31-9o. 
ro G. Sagittarii 28 3.2 20 23.9|+ 3 23-6:+0.3030| 0.5973 0.0200 32-25 
210 B. Scorpii 8 (+2.12|-6.4 1-28 45.1 21 7.3/+ 4 5§.a|+1.0249] 0.5970 +0.0223 61429 
38 B. Sagittarii 0.5954 0.0337FO2- 6 






48 G. Sagittarii .3| 2.04] 5.7] 28 19.1 4 I1.5|+10 51.9|+0.8256) 0.5936 0.044862 + < 
62 B. Sagittarii . . §-5| 28 41.0 4 I1.7|+10 §2.0/+1.1960) 0.5936 0.044886: - 35 
66 B. Sagittarii -7| 2.01] 6.0] 27 4.5 427.9+11 7.5|-0.4236] 0.5935 0.0456F 4-71 
58 G. Sagittarii .I |+2.02| —5.4 |-28 28.3 5 5§6.7|-11 27.3/+1.0648] 0.5927 +0.0503 F-62 +23 
68 G. Sagittarii 26 41.3 8 9.5/- 9 20.01-0.6293 -§Q14 0.0571}-14-00 
69 G. Sagittarii 26 48.6 8 18.0-— 9 11.7,-0.4962] 0.5913 0.0575F- 6-77 | 
86 B. Sagittaril 26 38.3 8 37.5\— 853.11-0.6524| 0.5910 0.05859-15-90 | 
Pp Sagittarii 27 4.8 IS 3.1/— 2 43-1/+0.2359} 0.5870 0.077833 -3¢ 



































C Sagittarii 2.1 6 24.3 18 48.6,+ © 53-4,-0.1411 0.5843 +0.0888 15-52 
2or B. Sagittarii 5-9 26 3.1] 6 155.1 + 7 43.0)+0.1991/0.5789 0. 1086 34-32 
Sagittaril 4.9 25 24.3 2 §1.1|+ 8 36.8-0.3614 0.5781 0.1111 6-6 
X Sagittarit 4-9 24 40.5 6 46.8 ~-11 36.6-0.6550/0.5748 0.1215F 9-90 
49 Sagittaril 5-5 24 7.8 6 52.8\-I1 30.9'-1.2032|0.5747 0.1217 F- 46-88 
Sr Sagittarii 5-8 24 54.4 II 9-6- 7 23-.9|+0.1391] 0.5711 +0.132614 34-35 
h Sagittarii 4-7 25 4.4 11 26.0- 7 8.1 +0.3469 0.5708 0.1333 045-24 | 
53 Sagittarii 6.3 23 37-4 12 44.5(— 5 52-5-0.9722/0.5697 0.1365}-26 -90. 
274 B. Sagittari 6.1 23 37.5 12 51.7,— 5 45-6,-0.9531| 0.5696 0.1368 9-25 -go 
308 B. Sagittari 6.3 24 9.2 18 45.7- 0 4.8+0.441 0.5644 0.1508 52-10 
329 B. Sagittarii 6.1 j+1.45] —2.4 |-22 58.3 21 46.24 2 49.0 —-0.3183| 0.5617, +0.1575 13-03 
336 B. Sagittari | 6.5 1.44) 2.4} 22 50.1 22 46.2:+ 3 46.8.—-0.3022| 0.5608: 0.1597 + 14-03 
4 Capricorni 5.7 | 1.36, 2.0] 22 4.4) 7 455.1+ 9 42.4-0.0706]0.5552. 0.172727 -45 
19 Capricorni 5.7 | 1-13) 1.6] 18 14.8 21 22.8+ 1 35.9'-0.9711| 0.5407, 0.2026F-17 -90 
20 Capricorni 6.2 | 1.12| 1.0] 19 21.9 23 34.5,+ 3 43-2|+0.6506] 0.5388 0.2061 f69- 9 
a1 Capricorni 6.5 |+1.09'-1.4|-17 51.8] 8 o 10.6;+ 4 18.0,-0.8010} 0.5383,+0.2070F 7-90 
] Capricorni 4.2} 1.07) 1.3] 17 34.3 2 32.1;+ 6 34.80.6154] 0.5363) 0.2105 4-85 
114 B. Capricornt 6.1 | 1.02] 0.9| 17 41.8 6 50.2+10 44.4/+0.4355 0.5328 0.2167 f+60-20 
URANUS | 6.0o}...]...| 16 58.8 6 §1.7.+1045.9}-0.3138) 0.5314) 0.2164 f+20-M1 
31 Capricorni 6.3 | 1.01] 0.7] 17 49.2 8 19.6|-11 49.0/+0.8888] 0.5316, 0.2187 72+ § 
t Capricorni 4.3 |+0.98 —0.7 |-17 11.8 10 13.81- 9 58.5|+0.6527 ©.5302 +0.2212+72- 0 
42 Capricorni §.1 | 0.86) 0.8] 14 25.6 19 36.2|- 0 54.0]-0.1440) 0.5232) 0.2324/+31~51 
44 Capricorni 6.0| 0.86) 0.6] 14 47.3 20 20.6)- OIT.1/+0.4110]1 0.5226) 0.2332 f+61~21 
45 Capricorni §.8| 0.86 04] 1§ 8.4 20 48.3/+ 015.8/+0.8901| 0.5223) 0.2337#75" § 
151 B. Capricorni 6.1 | 0.82} 0.8) 13 7.2 23 37.3/+ 2 59.6|-0.5875] 0.5204] 0.2366 9-82 
i Capricorni §.2 |+0.82'—-0.4 |-13 57-2] 9 1 23.6|+ 442.5|+0.7166) 0.5192/+0.2383h76- 6 
e Aquarii 5.4| 0.72] 0.2] II 59.0 10 9.0:-10 48.0,4+0.7474 0.5138) 0.2458 78~ 4 
150 B. Aquarii 6.0 | 0.66] 0.7} 9 27.8 13 22.0\- 7 40.81.1422 0.5119) 0.2483 23-00 
167 G. Aquarii 6.3 | 0.57] 0.1] 820.4]10 0 30.7/+ 3 8.3/+0.4613/0.5064) 0.25 50/68 -s¢ 
67 Aquarit 6.4] 0.§5| 0.2] 7 24.5 3 4.8)i+ 537-9,+0.1205 0.5053] 0.2563 49-37 
252 B. Aquarii 5.8 |+0.49'-0.1 |- § 26.4 9 24.7|+11 46.80.3605] 0. 5028/+0.2587 24-84 
197 G. Aquarii 6.3 | 0.48) 0.0] 5§ 15.9 10 32.2|-11 7-6}-0.2590 0.5024] 0.2591 30-8 
263 B. Aquarii 6.1 | 0.46) +0.2] § 10.1 12 48.0\— 8 55.6,+0.2249] 0.5017) 0.2598F55-3 
293 B. Aquarii 5-5 | 0.41] 0.4| 3 57.6 20 20.9/— 1 35.6,+0.8916] 0.4995) 0.2614 +86- 5 
13 Piscium 6.4] 0.34, 0.7/ 133.3411 5 14.0\+ 7 2.6/+0.6211/0.4976] 0.2619 83-13 
14 ~=—~Piscium 5.9 |+0.34| +0.8 |- 1 43.0 6 25.2|+ 8 11.8 +1.1073| 0.4974,+0.2619 88+ 
A Piscium 4.6| 0.29] 0.6[+ 1 18.7 10 44.4-11 36.2 —1.0436] 0.4968] 0.2616F-13-8 
a1 Piscium 5-6] 0.28] 1.0] 0 36.3 14 46.7\— 7 40.7;+0.7802| 0.4965] 0.2611 90- 3 
22 Piscium 5-8 | 0.26) 0.8] 2 27.5 16 8.9 620.7|-0.8752] 0.4963] 0.26098- 2-85 


25 Piscium 6.2 [r-76)*re + 137.1 16 45.5/- 5 45-1/¢0.1958 0.4962/+0.2608F 54 -33 


NEW t MOON. 
[Roh rel 


OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
APRIL. 


Name. 


Arietis (mean) 
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+25 19.6 
26 15.8 





+9.8 +27 34.9 
9-8 | 27 55.6 
9-8 | 27 §2.5 
9-8, 28 32.4 
9-4! 27 36.6 

+9.2 +26 52.5 
9-4| 27 56.8 
9-2) 27 35-7 
9-0! 27 34-3 
8.3] 28 5.5 

+6.8 |+25 29.1 
6.9| 2611.7 
6.8| 26 1.9 
§-8| 25 2.1 
§-6| 25 13.0 

+4.6 |+24 33.2 
4.6] 24 25.0 
4.1 | 23 13.0 
4-4] 24 36.2 
3.8| 23 21.2 

+3.3 |+23 49.1 
2.7| 22 52.8 
2.2] 21 49.8 
2.5] 23 23.7 
1.3] 2% 1.0 

+0.5 |+20 43.8 
0.0| 20 18.5 
0.0] 20 16.3 

-0.2| 19 58.3 
0.2] 19 50.8 


14 43. 


§-6 l+2.15,—-5.7 +14 24.6 


*rwe 6 


At CONJUNCTION IN R. A. 











: Hour 
Mean Time. | Angle v | y¥ 
d h mj h m 
15 18 43.0— 6 37.2|+0.9826) 0.5236}+0:1644 
16 6 50.7/+ 5 7.5}-0.9587| 0.5292] 0.1419 
Ir 41.6/+ 949.1 bes 0.5313| 0.1323 
14 41.0}-11 17.3 6095} 0. §326| 0.1262 
16 36.31 9 25.840. 7799 | 0.5334] 0.1223 


17 


18 


19 


20 


21 


16 38.5 0.1222 

1219 
0.1219 
0.1213 


0.1212 


— 923.6/+0.9770) 0.5334 
16 45.9|— 9 16.4/+0. 1846) 0.5335 
16 47.6|— 9 14.7/+0.6012 0.5335 
17 §.2|- 857.8/+0.7465) 0.5336 
17 7-3) 8 §5.7|+0.5430, 0.5336 
17 11.3'— 8 §1.9|+0.5804! 0.5337 
17 19.7|\— 8 43.8|/+1.2411| 0.5337 
17 52.3\— 8 12.2|/+1.1299; 0.5340 
18 39.8, 7 26.2|+1.2781| 0.5343 
18 40.4— 7 25.6|+1.1865, 0.5343 
19 10.8}- 6 56.2/-0. 3610) 0.5345 

4 44.6|+ 2 18.7)-0.3820)/ 0.5382 

9 7-6|+ 6 33-0\-0.9689/ 0.5397 
10 10.8|/+ 7 34.1/+1.0303| 0.5401 
23 §5-3\- 3 9-3/-0.6198)0.5440 

5 16.8]/+ 2 1.3}-0.1794/0.5452 







0.1210 
0.1208 
0.1196 
0.1180 
0.1180 


0.1169 
0.0962 
0.0863 
0.0839 
0.0517 
0.0388 
0.0332 
12 38.2/+ 9 7. 5-0. 2856] 0.5464] 0.0208 
15 O.1/+I1 24. 6-0. .9793|0.5467| 0.0150 
19 20.2|— 8 24.3'+0.0913/0.5471| 0.0042 


19 §3-7t- 7 52.0 +0.9073/ 0.5471/+0.0028 
2 3-3\— 1 §§.1|-0.3077] 0.5475|-0.0125 
3. 7.0-— 053.640.0649] 0.5475] 0.0151 
6 33.0\+ 225.3)+0.0252| 0.5475] 0.0237 

0.0614 


.0832 
6} 0.0869 
0.0876 
0.1037 
0.1129 


1279 
0.1289 


0.1307 
0.1341 
0.1382 


.1§03 
66] 0.1554 
0.1568 
0.1623 
0.1685 





















5 17-71- 026.0 
7 12.4|+ 1 24.8/+0.6225/ 0.5389 


7 18.8|/+ 043.4|-0.0247/ 0.5319] 0.1860 
7 21.3/+ © 45.9|+0.0066] 0.5319} 0.1861 
7 26.5|+ 0 50.9,+0.3128/0.5319] 0.1862 
7 29.0\+ 0 53.3/+0.4390] 0.5319] 0.1863 
12 22.6|+ 5 37.4/+0.2490] 0.53050. 1950 
3 1.6 411.9:+0.8415|0.5270| 0.2188 
5 5§5-0}- 2 12.5|-0.9018)0.5266/ 0.2219 
IO 6.3|+ 2 39.3/+0.2808/0.5258) 0.2290 
II 8.6/+ 3 39.6|+0.0710/ 0.5256] 0.2305 


13 54.9i+ 6 20.7/-0.2350]0.5252,-0.2342 


o8I 


Limit- 
in Var- 


N.| S. 





90|+23 
11|-66 
42|-28 
10\-6e 
go;ri4 
90|+27 
55\-17 
86\+ § 
goit+13 
81/+ 2 
84\+ 4 
84/+50 
9O!+39 
76|+56 
00 +44 
23/45 
22-44 
15|-63 
90/+35 
8\-56 
33[-27 
16/-45 
27|-32 
16|-6r 
49\- 9 
90/+34 
26|-32 
47\-12 
45;-15 
38|-62 
90'+33 
49|-17 
59 —-I0 
go|+11r 
46|-22 


41-29 
46|-24 
84/+49 
17|-53 
88i+ 4 

4|-66 
39'-33 
go +22 
30-67 
Qo+1§ 
§3'-24. 
42|-34. 
44)-32 
62|-17 
7I\-1r 
58\-21 
go|+ 7 

6|-73 
59|-24 
47\-34 
3tl-§! 
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Lian 
Tue Strar's Art Canyuncriow mv R. A. amg Par 
alicis. 
] 


Hour 
Washington | 
ete. Angle, Y 













































Name. Mag. __ 7975-9 eclina- x yy INIS 
Aa ! Ad tion. Mean | 
s | vy“) e * Td ho m| bm “° 
Y Leonis §.0 |+2.20— 7.1/+12 50.9] 28 20 58.8|-10 48.9}+0.2852/ 0.5244'-0.2432 Hay-s5 
A Leonis 4.6| 2.20, 8.4] 1024.7] 24 1 43.4\- 613.11+1.0895/ 0.5241) 0.2486 90419 
a Leonis 1.3 2.231 7.8| 12 22.9 1 56.6'- 6 0.4/-1.0164| 0.5240) 0.2489 78 
44 Leonis 5.9| 2.27} 9.8] 9 12.9 10 £1.8)+ I §9.3}+0.1848) 0.5240, 0.2574 54-32 
45 Leonis 5.8 2.29) 9.6] 10 11.6 II 21.6\+ 3 6.9|-1.1285] 0.5240, 0.2585 
p Leonis 3-8 |+2.31/-10.0]+ 9 44.5 13 $3.0 5 33-5{-1-3144| 0.§240-0.2608 5-37 
48  Leonis 5.2] 2.28 10.8 7 23.3 14 §2.4|\+ 6 31.0+0.8576) 0.5242, 0.2617 hga- 3 
49 + Leonis 5.7 | 2.31| 10.3) 9 5.2 14 58.6\+ 6 37.1|-0.9230 0.5242| 0.2618 6-81 
37 Sextantis 6.3 | 2.32, 11.6 6 49.1 20 22.7/+I1 50.9|-0.0097| 0.5247) 0.2662 f+ 43-43 
56 Leonis 6.1 | 2.36 12.1] 638.2925 41 12.7)- 7 28.3|-1.1158| 0.5253) 0.2696F-18-83 
d Leonis §.0 |+2.35|-13.01+ 4 4.2 3 25.5[- 5 19.6)/+0.9144| 0.5258\-0.2709 #90 5 
75 Leonis - 5.4| 2.40) 14.3] 2 28. II 31.2|+ 2 30.6/+0.3283] 0.5276) 0.2752 +62'— 
76 = Leonis 6.0| 2.40 14.41 2 6. 12 18.5|+ 3 16.41+0.4788) 0.5278) 0.2756472—19 
79 Leonis " 15.5] 2.42] 14.7|+ I 52.2 14 46.3|+ 5 39-5|+0.0446] 0.5286) 0.2765 f+-.46 
v Leonis 4.5 | 2.44) 1§.7|- 0 21.5 20 §7.2/+11 38.5|+0.5878) 0.5306) 0.2783 H8e-13 
78 B. Virginis 6.5 |+2.53|-17.9|— 5 15.1] 26 14 29.6;+ 4 36.6|+0.6128] 0.5388 -0.2781 R 81-12 
z Virginis 4.8| 2.61) 18.8) 7 32.0]27 1 54.4)- 8 21.8}-0.2634! 0.5458) 0.2735 28-sé 
~ Virginis 5.0] 2.65] 19.3) 9 5.0 8 39.3/- 1 50.9[-0.5547| 0.5505] 0.2690f+13-78 
49 Virginis §.2} 2.69] 19.5] 10 17.5 14 36.4|+ 3 53-7|-0.9421| 0.5549) 0.2038F- 9-90 
t Virginis 5.7 | 2.74] 19.8] 12 16.3 22 43.4|/+11 43.2|/-1.0912| 0.5614) 0.2549f-21 
75 Virginis 5.6 1+2.76\-19.9|-14 55.9] 28 1 18.9— 9 47.0/+0.8742| 0.5636\-0.2516 4 
83 Virginis §.6| 2.80, 19.9] 15 45.4 6 11.71- 5 5 +0.4751| 0.5676) 0.2447 64-15 
85 Virginis 6.1 | 2.80} 19.8) 15 20.8 6 39.2|- 4 38.51-0.0413] 0.5680) 0.24401+35-46 
43 H. Virginis 5.5] 2.88 19.4) 17 48.6 18 49.5|+ 7 4.1|-0.4699| 0.5786) 0.2231 11-73 
231 G. Virginis 6.4| 2.88) 19.4] 18 11.8 19 29.2|/+ 7 42.3[-0.2385| 0.5793} 0.2218 +225; 
236 G. Virginis 5.7 |+2.89—19.4|-18 19.7 20 7.1|\+ 8 18.7|-0.2489| 0.5797|-0.2206 +2258 
9 G. Libre 6.5 | 2.94| 18.9] 20 4.329 2 31.2/— 9 32.2}+0.0904] 0.5852) 0.2072 38-38 
17 G. Libre 6.4 | 2.96} 18.6] 20 49.3 6 56.1/— 5 17.9}-0.0685] 0.5 0.1971 +28—45 
18 G. Libra 6.1 | 2.96] 18.5] 20 58.4 7 20.2|- 4 54.7|+0.0022/ 0.5892] 0.1961 32-43 
43 B. Libre 5-7 | 3.00, 18.8) 21 2.3 Il 14.3|- I 10.1|-0.6814] 0.5923) 0.1866 
47 G. Libre 6.1 |+3.00/-17.8\-21 42.4 14 41.6'+ 2 8.7|-0.6572] 0.5950/-0.1778F- 4-90 
64 G. Libre 5-8] 3.02] 17.4] 22 5.4 18 26.6,+ 5 44.4|-0.9300] 0.5978) 0.1678}-21-90 
153 B Libree 6.3 | 3.06] 16.4 24 12.4180 0 40.6)+11 42.7|+0.1498] 0.6021) 0.1502#35-36 
42 Libre 5.0| 3.06) 16.2! 23 32.8 3 19.2/— 9 45.4|-0.8826) 0.6037) 0.1424 )- 21-90 
b Scorpit 4-7 | 3-09] 15.4] 25 29.9 7 13.4- 6 1.1]+0.4961] 0.6059) 0.1306 9+53-15 
A Scorpil 4.6 |+3.09,-15.3/-25 4.7 8 11.5'- 5 5.6'-0.0403/ 0.606 1276 +23-45 
31 B. Scorpii 5-4 3.08) 1§-3| 24 17.1 8 18.3-— 4 59.0}-0.8326) 0.6065} 0.1273 F-19-00 
3 Scorpii 5-9] 3-09! 15.2) 24 59.8 8 34.4'-— 4 43.6}-0. 1689] o. 0.1264 16-54 
4 Scorpii 5-7] 3-10, 15.1] 26 1.2 8 52.2, — 4 26.5|+0.7975] ©. 0.1255 p+64+ 2 
40 B. Scorpii §-4| 3-08 15.1] 24 35.5 IO 0.5|— 3 21.2|-0.7450, 0.6074] 0.1219 F-14-90 
4 Scorpii 3.0 |+3.10/-14.9|-25 52.5 IO 5§.5— 3 16.4|+0.5035| 0.6074|-0.1217 sg 
48 B. Scorpii 4.9] 3-10] 14.7] 25 38.0 II 43.8/- I 42.4/+0.0719] 0.6081] 0.1165 28-36 
50 B. Scorpii 6.4] 3.08] 14.8) 24 29.8 II 56,9— 1 29.8|-1.0683| 0.6082] 0.1158}-36 
65 B. Scorpii 5-5 | 3-11] 14.4] 26 6.2 13 27.1|- O 3.5}+0.3374| 0.6089] Oo. 1110 41-25 
85 B. Scorpii 6.0] 3.09 14.1/ 25 15.9 15 §4.8,+ 2.17.8'-0.7482/ 0. 0.1030/-16-o 
6 Scorpii 3.1 |+3.09/-13.7|-25 23.6 18 10.9/+ 428. 8484] 0.6107}-0.0956 1-23 -9° 
a Scorpii 1.2] 3.10) 13.1] 26 14.9 2I 7.5|\+ 7 17.0|-0.2761/ 0.6116) 0.0858}+ 7-00 
116 B. Scorpit 6.2 |+3.11|-12.9|-26 21.4 21 50.0\+ 7 57.6\-0.2287| 0.6117|-0.0834 9-57 

















Scorpii _ 6.4 |}+3.11/-12.0\-27 18.0] 1 2 26.6/-x1 37-9|+0.351 0.6127!-0.0678 3 
118 B. Ophiuchi 6.2] 3.07] 10.7) 26 24.1 10 31.7/— 3 54-1,-0.9715| 0.6131) 0.0399) 357-99 
95 G. Ophiuchi 6.1 | 3.08] 10.0) 27 39.6 12 29.3}- 2 1.5|+0.2 0.6129! 0.0331 32 
36 Oph. (Is¢star) | 5.4] 3.04] 10.4] 26 28.9 13 34.1/- ne A 0.6128, 0.0294 
43 Ophiuchi 5.4 1+3.08- 9.228 3.8 16 23.6)+ £ 42.4/+0.496 ©0.6124/-0.0196 15 





A, [Eph 15) . 








MAY. 
THE STAR’s 
Red'ns from 
Name. Ma. 19150 | ‘Deetinas 
| aa | aa {| tion 
| 8 ” | e ‘ d 
. Ophiuchi 6.3 *3- -03|-7.8 |-27 50.8] 1 
Sagittarii (var.)| 4.4! 3.02, 7.5; 27 48.1] 2 
. Sagittarii 6.2 | 2.99} 7.7| 26 56.9 
. Sagittarii 5-7 | 3-00} 6.8] 28 3.2 
. Scorpil §-8| 3.01] 6.4) 28 45.1 
. Sagittarii 4.7 |+2.97| -§.8 |-28 28.1 
. Sagittarii 6.3 | 2.941 5.3| 28 19.1 
. Sagittarii 4-7' 2.91) §.5| 27 4.5 
. Sagittarii 6.1 | 2.93| 4-8| 28 28.2 
. Sagittarii 6.2 | 2.86] 4.9| 26 41.2 
. Sagittarii 6.3 |+2.87|~4.8 '-26 48.6 
. Sagittarii 6.5 | 2.86] 4.8] 26 38.3 
Sagittarii 3.3 | 2.81 3.5| 27 4.8 
Sagittarii 2-1 2.75! 3.0] 26 24.3] 8 
|. Sagittarii oa 2. 7) 3.21 24 59.5 
r. Sagittarii 4 +2.70/-3.0-25 3.7 
$. Sagittarii 3! 2.68) 2.9] 24 57.9 
$. Sagittarii 6.1 | 2. 2.66 2.6] 24 47.5 
3. Sagittarii 5-9 66) 1.8] 26 3.0 
Sagittarii 4-9 2. 64 1.9] 25 24.3 
3. Sagittarii 6.1 +2.60|~2.2 —24 19.5 
Sagittarii 4-9 | 2.58) 1.4] 24 40.5 
Sagittarii 5-5, 2.56) 1.6] 24 7.8 
Sagittarii §-8| 2.53' 0.6] 24 54.4 
Sagittarii 4-7) 2.53' 0.§] 25 4.3 
Sagittarii 6.3 '+2.48|-0.7 3 37-3 
3. Sagittarii 6.1! 2.48 -0.7 | 23 37-5 
3. Sagittarii 6-3 2.42'+0.3| 24 9.2] 4 
3. Sagittarii 6.1, 2. -36) 0.5 | 22 58.3 
3. Sagittarii 6.5 | 2. 34) 0.7 | 22 50.1 
Capricorni 5.7 42.26 41.3 [22 4.4 
B. Capricorni 6.4, 2.01| 2.0] 1821.0] & 
Capricorni 5.7, 1.98, 2.3] 18 14.7 
Capricorni 6.2, 1.98 3.0] 19 21.9 
Capricorni 6 °s 1.941 2.5] 17 51.7 
Capricorni 2 +t. ot +2.7|-17 34.2 
B. Capricorni 1.86 3 3 17 41.8 
URANUS 6.0 16 48.5 
Capricorni 6.3] 1. 1.85 3. 5 17 49.1 
Capricorni 4-3| 1-81' 3.5| 17 11.8 
Capricorni §.1 |+1.66) +3.5 |-14 25.6] 6 
Capricorni 6.0} 1.66 3.8] 14 47.3 
Capricorni 5.8 | 1.66 4 ° 15 8.3 
B. Capricorni 6.1 | 1. 60! 3 13 7.1 
Capricorni 5.2 | 1.60 . 3 13 57.1 
Aquarii $- 4 +1.47 “4 ; -11 58. 
B. Aquarii 1.41 9 27. 
G. Aquarii 6.3 | 1.28 re 8 20.3] 7 
Aquarii 6. 1.25, 4.2] 724.4 
B. ee 5-8) 1.17) 4.1] § 26.4 
G.A 6.3 [+1.15/+4.2 + 5 15.8 
B. Aquarii 6.1 | 3.13] 4.3] 5 10.0 
B. Aquarii 5-5 | 1.05] 4.6] 357.5] 8 
Piscium 6.4| 0.96) 4.5] I 33.2 
Piscium 5-9] 0.95] 4.6|;- x 42.9 
Piscium 4.6 |+0.88] +4.0]+ 1 18.8 
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(Eph r<] 


At CONJUNCTION IN R. A. 





m, 
23 33: 1+ 8 33. 2+0.2299| 0.6104 +0.0051 
I §.4+10 1. 5 to. 1975| 0.6099| 0.0103 


0.0115 


I 25. -7/#10 20. .8:-0.6469| 0.6098 5 
0.021 


4 23.3\-10 49.3, +0. 5020) 0.6085 
5 §-3-10 9. 41.333 0.6082} 0.0239 
8 31.3/-— 6 §1.9:+1.0348] 0.6064'+0.0355 
Il §5.7- 3 36.3,+1.0261/0. 6045) 0.0466 
12 11. 6- 3 21.1/-0.2025| 0.6043! 0.0476 
13 37- 6/- 1 58. 8+. 2637| 0.6034! 0.0522 
15 46.1+ 0 4.3, .4005] 0.6020, 0.0592 


15 54-4 + 012.3/-0. .2694/ 0.6019 +0.0596 
16 13.3'+ 030.4 —-0.422810.6017! 0.0606 
22 27.0+ 628.4/+0. 4588! 0.5971| 0.0800 
2 5. 7+ 9 58. 1'+0.0917 0.5941} 0.0910 
3.17-3\+11 6. 7h 2202] 9.5931) 0.0946 
4 4.6/+11 §2.2;-1.0747] 0.5924 +0.0969 
4 51. 8-11 22.6 —1.0949] 0. 5918) 0.0992 









13 43.4/- 2 52. “3|-0. 4034 oO. 5835 oO. 1238 
2 46. 8/-o. 9430 oO. 5834) 0.1241 


2 42.1-0. 7116 oO. 15178;0. -1388 
2 48. 8) pone O. $777 o. “1391 







5 38. a|+11 34. 240. .go8t oO. 5430 °. 2073 
6 13.8/-11 51.40.5300] 0.5424! 0.2082 


8 33.2I-— 9 36.7'-0.3461| 0.§402,+0.2117 
12 47-7|— 5 30.7/+0.6955 0.5362| 0.2175 
14 0.1/- 4 20.6 +0.0329 0.5346, 0.2190 
14 1§.9i- 4 5.4+1.1451/ 0.5348] 0.2195 
16 8.7; 2 16.2 +0.9109} 0.5331| 0.2219 
I 25.1|+ 642.240.1179] 0.5252 +0.2325 
2 9Q.I/+ 724.9 +0. 0.5246} 0.2333 
2 36.5/+ 751.441.1448] 0.5242] 0.2337 
5 24.1/+10 33. 8-0. 3247|0.§220| 0.2365 
7 9Q.SI-1I 44. 140.9709 0.5207] 0.2381 
15 51.6|- 3 18. olto. 9968) 0.5145'+0.2452 
IQ 3-7|—- 011.7 -0.8872/0.5124| 0.2474 
6 10.5|+10 35.4 +0.6997| 0.5060} 0.2535 
8 44.4|-10 §5.2 +0.3570] 0.5048} 0.2546 
4 46.3 —0.1310/0. 5019] 0.2568 
16 I1.7/- 3 40.7 —0.0312/0.5015|+0.2571 
18 27.6; 1 28.7,+0.4490| 0.5006} 0.2576 
2 1.3/+ § 52.2,+1.1042 0.4980] 0.2589 
10 55.9- 9 28. I +0. 8197] 0.4959] 0.2592 
12 7.4 8 18.6+1.3040| 0.4957| 0.2592 


16 27.6 4 5.6\-0.855310.4 


| 





583 


Limit- 
ing Par- 
allels. 








584 
Name. 
aI Piscium 
22 Piscium 
25 Piscium 
5I Piscium 
136 B. Piscium 
” Piscium 
IoI Piscium 
105 Piscium 
38 B. Aurige 
47 B. Auri 
354 B. Tauri 
P . Tauri 
107 B. Aurige 
112 B. Aurige 
406 B. Tauri 
136 ©=- Tauri 
415 B. Tauri 
37 Geminorum 
39 Geminorum 
40 Geminorum 
52 Geminorum 
A Geminorum 
176 B. Geminorum 
181 B. Geminorum 
187 B. Geminorum 
K Geminorum 
82 Geminorum 
s B. Cancri 
9 Cancri 
V3 Cancri 
49 B. Cancri 
” Cancri 
39 Cancri 
40 Cancri 
1oz B. Cancri 
e Cancri 
6 Cancri 
139 B. Cancri 
x Cancri (var.) 
227 B. Cancri 
12 K. Leonis 
7 Leonis 
II Leonis 
Y Leonis 
v Leonis 
A Leonis 
a Leonis 
44 Leonis 
48 Leonis 
49 Leonis 
37 Sextantis 
56 is 
d Leonis 
75 Leonis 
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MAY. 





§-1+14 54.6 
5.3] 1413.7 
5.2] 15 58.6 


NEW 


8.4]}+27 34.8 
8.4] 27 55.6 
8.4] 27 §2.5 
8.4] 28 32.3 
8.2) 27 36.6 
8.1]+26 52.5 
8.2] 27 56.7 
8.0) 27 35.7 
8.0] 27 34.3 
6.3] 25 29.1 
6.4|+26 11.7 
6.3; 26 1.9 
5.6) 25 2.1 
§.4| 25 13.0 
4.6] 24 33.2 
4.6|+24 25.0 
4.2] 23 13.0 
4.4] 24 36.2 
3-9| 23 21.2 
3-5} 23 49-2 
3.0|+22 52.8 
2.6] 21 49.8 
1.8] 21 1.0 
1.2] 20 43.9 
0.8] 20 18.5 
0.7|+20 16.3 
0.6} 19 58.3 
0.6} 19 50.8 
0.2] 18 28.0 
0.1{ 19 g.0 


0.9|+17 33.3 
2.8] 15 43.9 
2.6} 16 57.1 
3-9] 14 45-5 
4.0} 14 43.9 
4.41+14 24.6 
§.7| 12 50.9 
7.1] 10 24.8 
6.4] 12 22.9 
8.4] 9 12.9 


5.9 1.96 
5.2 +1.08|- 9.4|+ 7 23.3 


8.8) 9 5.2 
6.3 2.03 10.2] 6 49.1 
6.1] 2.08] 10.7] 6 38.2 
5.0| 2.08 11.81 4 4.2 


5-4 |+2.15'-13.0]+ 2 28.5 


5.7] 2. 


(Eph rs) 


16 


17 


18 


21 


At CONJUNCTION IN R. A. 













22 30.3|+ I 47.1/+0.3734] O. 0.2578 
20 7.0/- I 12.0:+0.5579| 0.4950} 0.2496 

.8816} 0.4958; 0.2468 
4 3-3it § 50.7/-1.0964] 0.5034,+0.2245 
6 20.4}+ 8 3.6)/+0.1653] 0.5043] 0.2222 


0.5051] 0.2199 


0.5468-+0.0371 


18 46.7;- 6 56.5|-0.4648 0.5479, 0.0191 
21 8.7 439.3}-1.1640) 0.5482; 0.0133 
484) 0.0026 


2 2.7;+ 0 4.5|+0.7186) 0.5485,+0.0012 
8 13.0}+ 6 2.0-0.5 0.5486—0.0141 
9 16.9|+ 7 3.7'-0.1375 0.5486, 0.0167 





12 43.4/+10 23.1|-0.1828) 0.5484, 0.025333 


13 13.4|/+10 2.8]+0.7689 0.5445) 0.0843 
14 47.Q|+1I 34.01-0.1494] 0.5440—-0.0880 
I§ 6.1/+11 §1.7/+0.003§| 0.5439] 0.0887 
22 4.31- 5 24.3/+0.4249] 0.5419} 0.1046 
2 6.2/— 1 30.6|-0.2140] 0.5406) 0.1136 
8 56.1/+ § 5.7/-0.3133] 0.5383) 0.1284 
9 23.0'1+ 5 31.6|-0.2227| 0.5382: 0.1294 
10 13.7/+ 6 20.7/+0.9795| 09-5379) 0.1312 
IX 49.3|+ 7 53-1|-0.7483] 0.5373] 0.1345 
13 45-5|+ 9 45-5/+0.3541| 0.5366, 0.1385 
19 35.4|- 8 36.2/-0.995 0.5345) 0.1503 
22 5.8— 6 10.7'-0.3547| 0.5335:—0.1552 
22 48.1 5 29.8)+0.6785] 0.5333) 0.15656 
4 47.0|+ 017.5|+0.5897] 0.53101 0.1680 
10 42.2|\+ 6 1.3/-0.1270) 0.5288) 0.1787 
14 16.2'+ 9 28.4|-0.3182/ 0.5275] 0.1849 


14 18.71+ 9 30.9 -0.2866] 0.5275 0.1850 
14 24.0!+ 9 36.0.+0.0226] 0.5274! 0.1851 
14 26.6|+ 9 38.5,+0.1499| 0.5274, 0.1852 
16 30.4/+11 38.3/+1.2538) 0.5267| 0.1887 

. 0.1935 
1972 
0.2163 
0.2192 
0.2261 
0.2274 


.2310 


0.2394 
0.2446 
















12 32.3+ 7 2. 
17 41.2\-11 58.1 
18 45.2\-10 56. 


| 0.5162'-0.2569 
23 23.3- 0.2570 
4 57-4\- 146.5 
9 50.4/+ 3 3-4/-1. 
12 13.2+ 5 16.0}+0.6523] 0.5175] 0.2656 


20 33.9} 10 38.7/+0.0693! 0.5193,-0.2695 











° 


ad 
Re 9 
4-39 


28-59 
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ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
MAY. 



























































Tur Srar’s 
At CONJUNCTION IN R.A. 
Red'ns from 
Name. Mag 1915.0. Sifarhay Angle 
Angle, yY / 
To Fs x y IN.|S 





dh m/ bh m 



































Leoni 
_ Leonis 6. 13.2|+ 2 6.8)88 21 22.7 9 51.4)+0.2231/0 
Leonis “3 13-9) 935-7 23 33-4;— 744-7,+1-1 31) 0-5195;-0.2698 
Leoni 5-5 13.5|+ 1 52.2 23 47 M4 . -1990) 0.5203) 0.2706 
Virgini 4-5 aq 021g [88 617.2" 3-7/-0-2134|0.5202) 0.2707 
cons, AS] ER o2sdag Sitar fesse cae oar 
Virginis 4.8 |+2.50-18.5- 7 32.0] = 12 1.9 9370-4089 9°93 13) 0-2723 
ee 6.0| 2.57| 19.7| rr 11.6) 18 ‘OI 333-919-4500) 0.5389 .2678 
Vireinis 5.0| 2.58! 19.1] 9 5.0 i 55 oe10 13:1/*%-3927 0.5440) 0.2635 
gin 5-2 19.5} 1017. “ale a it 0.5440) 0.26 
Virginis 5-7 | 2.74 20.0 12 16.3 9 Pn or eee 0.5490 0.2586 
Vitinis 5-6 |+2.77,-20.6-14 55.9] 1 54.9/+ ‘/-1-2285/0.5503/ 0.2500 
Vitginis 5.6 | 2.84] 20.6 1545.5] 16 52.0} a eae arr eon 
. oO. . I 20.5) I ; “| 0.5034) 0.240 
" Vieinis 5-5 | 3-00 20.4 : 48.6 % ae 133. FO. 1472/0. 5039 0.2396 
eee 6.4 | 3-01| 20.4 75 11.8 3 334 4 18.8)-0.5426 0.5790) 0.2193 
. Virginis 5-7 0.4-18 1 6 -5[” 3.40.2;-0.3082/ 0.5766) 0.2181 
abr 57) Sctfaoc| 20 a1 1g Sg# 3 Balvosogaalo.sbes] ozose 
;. Lib 6.4 20.01 2040.5| 12 dant 7 23.5|-0.1044 0.5837] 0.2039 
Tiree 6.1 19.9] 20 58 Bite 3 f 4b.bl-0.0326 0.5880) 0.1940f+27/- 
. Libra 5-7 30.2! 21 te I 73-57 7 46.80.0326) 0.5884) 0.1931 30-45 
Libre 6.1 Ity.27-39.a-a1 3 22 8.0 +11 31.7/-0.7057 0.5927 | o183t 6-90 
‘ cpriehad 5.8 3-31 18.7 22 a Sores 9-2, 0.6714 0.5954/-0.1751 5|-90 
ibe 6.3 | 3-41| 18.0] 24 12.4 Ir eae oof. | -0-9329/0. 5988) 0.1653 F-22/-90 
Seorpii a -42| 17.6) 23 32.8 14 fos 3 a2 ee 0.boga 0.1479 35'-34 
ws . .49| 17.0! 25 a9. pee 0° | ©.1402 F-20 
Scorpii 4.6 143.49 -16.8 5 29-9 18 pi Nea eae pete baie: S424 
Scorpit 5-4 | 3-47| 16.8] 24 17.1 r9 an 7379 econ 0.6095'-0. 1255125 —44 
ii °° 3-49 0.7 24 59.8 19 ogee 1 orb coe o bonr 0.1252 17,.-9o 
3. Seorbii -7| 3-51) 16.7| 26 1.2 19 41.1;+ 810 640 8 -6097} 0.124418 —51 
5-4 | 3-49] 16.4] 24 35.5] 20 8+ ors. -8300| 0.6099} 0.1234, 64i+ 4 
3. Seorpii 3.0 [+3.52[-16.5-25 52.5] 20 48.8) 915-470-7036 0.6107] 0.1199 12 
Eel spegrtiaas| nesietomioer cunters 
3. Scorpii .4| 3-53] 16.1] 24 29.8 22 44.1 +11 ‘6-1. 0.6117| 0.1145[+31/-37 
ve 5-5 | 3- 15.8 5.6|-1.0202| 0.6119] 0. 
3. Scorpii 6.0 re Te. ae 2 915.401 29.0,+0.3833 0.6127 cies ne 
Scorpii 3.1 1+3.571-15.0-25 23.6 oar 9 9-4/-0-0905) 0.0141 0.101I 13-90 
3 Scorpii 1.2 | 3.60 14.4] 26 14.9 453-97 7 0.8 -0.7840 0.6152 -0.0936 19|-90 
;" Scorpit 6.2 3.61| 14.2] 26 21.4 gion tad itotsbs 0.6168 0.0839 f+ 10-56 
° Scorp . .4| 3-66] 13. oa ’ .1584, 0.6168] 0.08 - 
3. Ophiuchi 6.2 | 3.67 t4 26 Aa 5° ait g 20-310 42910-6183 0.0656 43-39 
3. Ophiuchi 6.1} | 4+ 8 21.7/-0.8632) 0.6198] 0.0 
. I (+3.70,-10.9|-2 6 379 |-29,-9° 
Oohiucht star) | 5.4| 3.66 tre 26 28.9 23 Sere a eno 8826 0.0199/-0-0311 33-26 
n ucni .4| 3- 3 6 -0.8826' 0.6200] 0. 
fi Ophiuchi b0 3b 03 ae 2 44.410 8.7/+0.6053) 0.6199 0.0175 a ae 
. Ophiuchi 6.3 | 3-72 8.2 § 42.3- 7 18.7]-1.2510 0.6195 per ri 16 
5, Sagittarii (var.)| 4.4 3-72 7.8 9 44.5 3 27.3,+0.3575| 0.6187 +0.0075 #35/-23 
e: Sagittarii 6.2 | 3.69| 7.8 II 14.7|\- 2 1.2,+0.3290 0.6182/+0.0128 
G Seger | 57/374) 69 1 9, t48 40.5054 06s] ong 7 
"oe. 4-7| 3-72| 5.9] ; -§ +0.0371/0.01 ; 
G. Sumi [8.5/3.7] raph ast Ser-stzelo ora] cogbebSsigg 
B. Segittarii | 4.7 113-67[+ 5 sB.o}t 8 5.}+1-1706)0.6157| 0.0495]+621 35 
g Segittarii 6.2 | 3.64] 4.3 23 44" 8 19.81 -o.o421\0.61351+0.0504 16|-46 
B Sagittarii 6.3| 3.65| 42 I 33.3|+11 39.6-0.2298'0.6114| 0.0621 8 4 
. Sagittarii 6.5 | 3.64] 4.2 I 41.3/+11 47.2|-0.1001|0.6114| 0.06251 3 
Sagittarii 3.3 | 3.62] 2.6 8 96 os -2508/ 0.6112! 0.0635 a 80 
Sagittarii 2.1 '+3.57'- 1 . . 750.39 0.6069) 0.0833 58/- 7 
44. 3772 Oo. 37 -28 
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Red’ns from Apparent Hour 
1915.0. : Washington! Ancle 
Name. Mag. Declina- & 
ha | a8 tion Mean Time H 
a a ° U h m 

45 Leonis 5.8 +2. §4:-10.8+10 11.6 28 15 10. ol 3 19.9|-0.8842/ 0.5318)/—0.2652 
p _ Leonis 3-8 | 2.53) 11-1; 9 44.5 17 38.7\+ § 42.9}-1.0761/ 0.5314) 0.2674 
48 Leonis §-2| 2.49] 11.3) 7 23.3 18 36.7|+ 6 39.1|+1.0742] 0.53141 0.2682 
49 Leonis 5-7 |+2.52|-11.3.+ 9 §.2 18 42.8]+ 6 45.0\-0.691 3) 0.5313}-0.2683 





OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
FEBRUARY. 


Tas STAR’s 





MARCH, 























37 Sextantis 6.3 +2.49—-11.9+ 6 49.1 
56 Leonis 6.1] 2.48; 12.5! 6 38.2 
d Leonis 5.0| 2.44] 12.7] 4 4.2 
75 Leonis 5-4 |+2.41|-13.5/+ 2 28.5 
76 Leonis 6.0] 2.41} 13.6 2 6.8 
79 Leonis §.5| 2.40] 13.8]+ 1 52.2 
v Leonis 4-5 | 2.37] 14.21- oO 21.5] 2 
9 B. Virginis 6.2 | 2.36] 14.614 0 9.0 
78 B. Virginis 6.5 |+2.27|-14.9|- § 15.0 
x Virginis 4.8| 2.21| 15.21} 7 31.9] 8 
Y Virginis §.0| 2.18] 15.21 9 4.9 
49 Virginis §.2| 2.14] 15.2) 10 17.4 
t Virginis §.7| 2.09! 15.0] 12 16.2] 4 
75 Virginis 5.6 |+2.07|-14.4|-14 55.8 
83 Virginis 5.6] 2.04] 14. 3) 1§ 45.4 
85 Virginis 6.1 | 2.04) 14.4) 1§ 20.7 
43 H. Virginis 5.5 | 1.95! 13.8: 17 48.5] 5 
231 G. Virginis 6.4! 1.95] 13.6, 18 11.7 
236 G. Virginis 5-7 |+1.94|-13-6-18 19.6 
9 G. Libre 6.§| 1.90, 13.0 20 4.2 
17 G. Libre 6.4| 1.86] 12.8) 20 49.2 
18 G. Libre 6.1 | 1.86) 12.7; 20 58.3 
43 B. Libre 5.7| 1.84] 12.8: 21 2.2 
47 G. Libre 6.1 |+1.80\-12.2—-21 42.3 
64 G. Libre 5.8] 1.77 12.0|: 22 5.3] 86 
153 B. Libre 6.3 | 1.72] 11.1 24 12.3 
42 Libre 5.0] 1.69] 11.2] 23 32.7 
b Scorpii 4-7 | 1.66] 10.3) 25 29.8 
A Scorpii 4-6 |+1.65/—r0. 4-25 4. 6 
31 B. Scorpii §-4| 1.64! 10. 7 24 17.0 
3 Scorpii 5-9 | 1.65] ro. 4) 24 59-7 
4 Scorpii 5-7 | 1.65} 10.0 26 1.1 
4° B. Scorpii 5.4 | 1.63] 10.8. 24 35.4 
u4 Scorpii 3.0 +1.64)-10.1-25 §2.4 
48 B. Scorpii 4.9| 1.62: 10.1 25 37.9 
65 B. Scorpii 5.5 1.60 9.8) 26 6.1 
85 B. Scorpii 1.57' 10.0 25 15.9 
6 Scorpii 1.55| 9.8 25 23.6] 7 
a Scorpii 1.2 +1. 52 9. 3-26 14.8 
116 B. Scorpii 6.2) 1. 51 9.3 26 21.4 
v Scorpii 2.9/ 1.51 8.6] 28 2.6 
134 B. Scorpii 6.4 1.47 8. 6 27 18.0 
135 B. Scorpii 6.0| 1.47, 8.2) 28 21.3 
95 G. Ophiuchi 6.1 '+1.36- 7 g-27 39.6 
43 Ophiuchi 5-4) 1.31 7.5, 28 3.8] 8 
163 G. Ophiuchi 6.3 | 1.23] 7. 1, 27 50.8 
x Sagittarii (var.). 4.4| 1.21! 7.01 27 48.1 
4 G. Sagittari 6.2] 1.20 1-3) 26 36.9 
1o G. Sagittarii 5-7 +1.17!— 6.7/-28 3.2 
— IRnh «-! 





1 0 0.2 +11 §2.21+0.1984] 0.5308 
4 45.1- 7 32.1-0.9161] 0.5305] 0.2754 


6 55-9 
14 50-7 


5 25.5 
| 
‘a! 


12 31.2- I 35-1 


18 39.4+ 420.6 


3 4.1 -11 32.2 


\ 


10 30.5/- 6 9.7 
14 39-5 
15 41.3- 111.2 
1§ 48.5- 1 4.3) 
16 5-7|- 0.47.9 
16 24.6 
17 37-2 
17 42.5+ 
19 27.1 + 
21 17.0'+ 
23 an 


+ 


7 53- o- 9 39- ae 0315] 0.5917 


IK 5.5 6 34-4 
II 20.8— 6 19.7 
21 44-71 338-5 
I §2.8;+ 36.41 
9 26.5)- 9 8.6 
II 3-9 735-2 
rE 25.3, 


714.7 
14 32.3- 415.3 


At CONJUNCTION IN R.A. 


2 10.6' 





+I. 


+ 2 19.3/+0.4869 ©.5305|-0.28a2 
. 0.2805 


I. 1658 oO. 3833 
+0.2424] 0.5853] 0.12g0 
0.3126) 0.5858)-0.1261 

—1.1287| 0.5859; 0.1258 
-0. “44 . 125 





0.0778 





+0.0448) 0.5924: 
+1.0971| 0.5924, 0.0670 
0.1329] 0.5936;-0.0341 
+0. 1642] 0.5035 
Io, 1234] 0.5927|+0.0034 
Lo. 15 
1.0275] 0.5923] 0.0097 
+0.14751 0.591 


0.06782 














OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 


Piscium 
Piscium 
Piscium 
Arietis 
Arietis 
Arietis 
Arietis 

. Arietis 
Arietis 
Arietis 
Arietis 
Arietis 
Arietis 


THE STAR’s 


Arietis (mean) 


Arietis 


33281°—1915 37 


tion. 





— 6.4'-28 45.1 $ ts 16.5 3 33.00.8762 0.5914 
1.13 6.2} 28 28.1 
6.0} 28 55.3 
6.1) 28 19.1 
5-9| 28 41.0 
— 6.5)}-27 4.6 
1.07 5-9, 28 28.3] 9 o14.4+ 5 3-1 +0.91301 0.5883 0.0498 
1.03| 6.4) 26 41.3 
1.03} 6.3] 26 48.6 
6.4] 26 38.3 


22 50.2 17 20.0\— 3 26.7 -0.4616: 
8) 22 4.5 23 28.3/+ 228.4 -0. 2273! 0. 5567; 0.1738 
4-3| 22 40.5] 11 4 28.9]+ 7 18.2+1.2956 0.5526: 0.1839 

4-7| 18 14.8 15 50.9 

-40l- 4.3\-19 22.0 18 1.5 
0.38) 4.0] 17 51.8 18 37.4 
o-37 4.5) 17 34-4 20 57.8 
-| 17 18.1 23 7.0}+ 1 18.0-0.5828 0.5358 

0.34 4.21 17 41.9F12 1 13.5/+ 3 20.3 +0.2929 0.5362! 0.2190 


ONAN ANS OM HK 
“Iwo =e 0 O HWW ff Mm 


0.00/+ 4.7/+14 54.6} 17 15 6. 


0.04 5.6 16 32.1 23 50.9 


WA HAAAN NAW 
Odtnd ~~ COM DY 


mT an 
“Ih RH 


7.6} 19 28.8 aI 35.5 


.43'+10.1/+24 25.6 


MARCH. 


At CONJUNCTION IN R.A. ing 


| 
la 
Apparent waminase) An four 


Y x’ 


Mean Time 











4 h m 
18 53.1- © §.2,+0.6871| 0.5903 0.0332 


22 27.7+ 3 20.7 +0.6724| 0.5890 0.0443 
22 27.94 3 20.9)+1.0459] 0.5890) 0.0443 
22 44.4'+ 3 36.6,-0.5877| 0.5889|+0.0452 


2 29.1+ 7 12.3,-0.7954| 0.5874] 0.0567 
2 37-7,+ 7 20.5-0. 6613) 0.5873] 0.0571 
2 57. 5+ 7 39-5;-0-8188) ©. 5871] 0.0581 
9 27. 8i-10 5.8 +0.0756/ 0.5839/+0.0775 
13 15.6)— 6 27.0,-0.3042| 0.5817| 0.0885 
20 25.5|+ 0 26.1 +0.0380) 0.5772] 0.1085 





5 42.7|/+ gar. 9'-0. 0218] 0.5706)+0. 1328 
5 $9-2|+ 9 37-9 +0.1867 0.5704) 0.1335 
7 17.8|+10 53.5—1. 1366! 0. 5694] 0.1368 
725.0411 O.S—1. 1175, 0.5693 0.1371 
13 19.6\— 7 18. 240. .2820) 0.5648/ 0.1513 
16 20.1|\— 424.4-0.4781 0.5624/+0.1583 
0.5616, 0.1605 





— § 43. 4-1. 1181; 0.5435] 0.2045 
~ 337: 2:40, 5028] o. .$418/+0. .2081 
—- 3 2.5-0. ‘9401/0. 5413, 0.2090 
~ 046.9 -0.7590! 0.5395, 0.2127 

| 0.2154 









2 33-1/+ 437.3,+1. 2622, oO. 5352/40. 2209 


17 49.2 2 42.0;+ 445. 9.40. 7463, 0.5351; 0.2211 


4 35-3|+ 635.440.5123 0.5336) 0.2237 


Of 14 25.7 13 51.5|- 826.1 -0.2736 0.5270, 0.2353 
3-9) 14 47-4 14 35-4 

~ 3-8-5 8.4 15 2.7 

3-9] 13 7-2 17 49.8 
0.22/— 3.7] 13 57.2 19 34.8 
» ++ fees (m2 53.8 20 35-9 


— 7 43. 6,40. .2802 0. -5265, 0.2361 
— 717.240.7579 0. §262,+0.2366 
~ 435-4-0.7112| 0.5244] 0.2396 
— 2 §3-7:+0.5897, 0.5232| 0.2414 
— 154. v° .2820) 0.4962| 0.2427 





NEW | MOON. 
-10 41.6/-1.0811, 0.5042/+0.2291 
17 22.1|- 8 29.4/+0. 1837] 0. 5049] 0.2266 
19 24.2|- 6 30.9|-1.2798) 0.5055) 0.2243 
— 2 12.0/-0.9095] 0.5070) 0.2191 
+0.06'+ 6.1/+17 24.3]18 4 36.514 2 25.3|-0.84009! 0.5087/+0.2131 
17 50.8 7 53-5|+ 5 36.5 -0.6365' 0.5099] 0.2088 
17 37.6 9 58.8/+ 7 38.0+0.0394] 0.5107] 0.2059 


10 48.7|+ 8 26.5|+1.0920! 0.5110) 0.2048 
If 25.7|+ Q 2.4/-1.2919) 0.5112! 0.2039 


1§ 15.5|-I1 14.7|-0.9733! 0.5128'+0.1985 
- § 6.2|+0.2860! 0.5154| 0.1889 


8.4] 21 35.8719 1 40.5\- 1 8.6)-1.2965 0.5172) 0.1825 
19 39.1 3 28.1|+ 0 35.7/+1.1798] 0.5180] 0.1795 

Il 47.3|+ 8 39.4/+1.1200| 0.5217) 0.1653 

23 §5-5I- 3 35-3!-0.8012/ 0.5272,+0.1428 





(Eph rs} 


20 22.1,+ I 20.1,+1.2039] 0.5898) 0.0379 


21 21.8/+ 1 20.2,-0.5254| 0.5766! 0.1110 
4.9} 0.78 5.5] 24 40.6910 1 18.814 5 8. r-0.8198 0.5738] 0.1216 


O17 

















72/+35 
72:~ 3 
O5'-17 
25-59 
54-29 


75 4 

2/90 
73-13 
26 —60 


17\-75 
54)-3° 
351-74 



































578 OCCULTATIONS, 1915. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
MARCH. 
Lim 
Tae STAR’s At CONJUNCTION IN R. A. tag Per 
alleis. 
Red’nsfrom A t 
Name. Mag.|__*?""° cli Washington | Angle, yy INOS 
da | ad | ton. 
s ZA i Lan a 
7 Tauri §-9 |+0.49/+10.1]+24 I1.0 6 ‘Sito: 1385 0.5295)+0 1333e52-70 
II Tauri 6.1 | 0.52] 10.5] 25 3.5 Bl 0.1272 Fh 19-4 
16 Tauri 5.4 | 0.55| 10.2] 24 1.5 0.1232 [90-24 
I Tauri 3.8 | 0.55! 10.1] 23 §1.0 5 53- ‘gtr. 1425 O. 5317] 0.1231 ft90-« 
I Tauri 5.6 | 0.55] 10.4] 24 34.6 +0.3521| 0.5317] 0.1229H66- § 
q Tauri 4.3 |+0.56|+10.2/+24 12.3 9 §2.5|+ 6 2.5/+0.7678] 0.5317/+0.1228 rg0+ 
20 Tauri 4.1 | 0.56] 10.2] 24 6.3 . Bl 9.1222 2} 
21 Tauri 5.8] 0.56] 10.3] 24 17.6 . | 0.1221 f+90-10 
22 Tauri 6.5 | 0.56) 10.3] 24 16.0 10 16.3/+ 625 *0-7475 ° “$39 0.1220}+-go-?} 
” Tauri 3.0| 0.57] To.2] 23 50.8 0.1206 70-4 
14 H. Tauri 5.3 |+0.§8|+10.6|+25 19.6 0.11781 33-35 
p Tauri 5-6 | 0.72] 11.0, 26 15.8 B} 0.0971 32: 
7) Tauri 5.0| 0.78] 11.3] 27 9.1 | o.0843 = 
x Tauri 5.3 | 0.80] 10.8] 25 26.0 0.0849 #85 +: 
17 B. Aurige 6.0] I.01] 11.3} 27 45.6 0.0527 [+20-42 
38 B. Aurige 6.5 |+1.09]+11.01+27 34.9 22 16.3+- 646 Bl+0.0261 0.5451|+0.0397 [45-16 
47 B. Aurige 6.0] 1.13] 11.1] 27 §5.6 — 4 34.4|-0.2716) 0.5457] 0.0341 28-52 
354 B. Tauri 6.4] 1.20] 10.9] 27 52.5 . 8} 0.0217 30-29 
22 Aurige 6.4| 1.23] 11.2] 28 51.6 . | O.O19Of-31 -C1 
fe) Tauri 1.8| 1.25) 11.0] 28 32.4 .7622| 0.5473| O.0158F 1-41 
ro7 B. Aurige 6.5 |+1.31|+10.4|+27 36.6 480\+0.00501+63- 1 
112 B. Aurige 5-7 | 1.31] ro.1] 26 52.5 12 46.9|+ 7 13.6|+1. 1185 ©. 5481|+0.0036 go> 9 
406 B. Tauri 5.6| 1.42] 10.1] 27 56.8 18 53.0\-10 53.0;-0.0859] 0.5490;-0.01 18 fF 39-21 
136 Tauri 4-6| 1.43! 9.9] 27 35.8 19 §6.0-— 9 §2.2/+0.2853] 0.5491! 0.0145 f62- | 
154 B. Aurige 6.4] 1.47] 10.3] 28 56.0 21 20.3/— 8 30.9|-1.2054| 0.5492] 0.0181 - 40-41 
415 B. Tauri 6.1 |+1.49|+ 9.7|+27 34.3 23 19.8— 6 35.6/+0.2478] 0.5494/-0.0231 1 59- $ 
49 Aurige 5.1] 1.73} 8.5] 28 5§.5§ 28 14 24.9\+ 7 57.8!1-0.9566| 0.5496] 0.061314 2 
37 Geminorum 5.7 | 1.83] 6.6] 25 29.1 23 21.4\— 7 24.5/+1.2338] 0.5489} 0.0835>-82-55 
39 Geminorum 6.2 | 1.86} 6.7] 26.11.7124 053.5 § 55.6|+0.3301] 0.5487] 0.0873 64 - 5 
4° Geminorum 6.3 | 1.86} 6.6) 26 1.9 I I1.2/- 5 38.4|/+0.4814| 0.5487] 0.0880} 76- 3 
47 Geminorum 5.6 |+1.96/+ 6.3]+26 59.9 6 27.81 0 32.8\-1.0645] 0.5480}-0. 1009 F-22743 
52 Geminorum 6.r] 1.95] 5-5] 25 2.1 7 58.1/+ 0 54.3|+0.9072| 0.5478] 0.1045 F90+25 
134 B. Geminorum 6.5 | 1-99] 6.c7 26 50.7 8 59.2\+ I §3-3|-1-1591| 0.5477| 0. 1069F-31-43 
A Geminorum 5.1] 2.00] §.1] 25 13.0 II §2.9|+ 4 41.0/+0.2830) 0.5471| 0.1738 f61-10 
176 B. Geminorum 6.3 | 2.08} 4.0) 24 33.1 18 29.7/+11 4.0}+0.1939] 0.5458] 0.1293 55-17 
181 B. Geminorum 6.0 }+2.08/+ 3.9/+24 25.0 18 §§.7/+11 29.1|+0.2836] 0.5457|-0. 1303 #61 -12 
K Geminorum 3-7 | 2.12] 3.7] 24 36.2 21 17.0|-10 14.5|-0.2304] 0.5453] 0.13569+31 -30 
82 Geminorum 6.3 | 2.12] 3.0] 23 21.2 23 9.2|\- 8 26.1/+0.8554! 0.5448) 0.1399 )+90718 
5 B. Cancri 6.4] 2.201 2.4] 23 49.1] 25 4 46.2+- 3 0.7|-0.4644] 0.5435] 0.1523 18-34 
9 Cancri 6.2 | 2.21] 1.8) 22 52.8 7 10.8\- 0 41.0/+0.1663| 0.5430) 0.1575 53-2! 
Bt Cancri §-5 |+2.19]+ 1.3421 49.8 7 51.4,- © 1.8|+1.1810| 0.5428-0.1589}+90+39 
35 B. Cancri 6.4} 2.26] 1.5) 23 23.7 10 32.0]+ 2 33.2|-0.9232| 0.5421| 0.16465 9-% 
49 B. Cancri 6.0] 2.24!+ 0.2] 21 1.0 13 35.9,+ § 31.0|+1.0970] 0.5413] 0.17 20f+90+3! 
” Cancn 5.5 | 2.30- 0.6] 20 43.8 IQ 16.0,+10 §9.7|+0.3968] 0.5399] 0.1824 h 68-12 
39 Cancri 6.5 | 2.32, 1.3} 2018.5 22 40.5|— 9 42.8/+0.2105] 0.5390) 0.1890 f56 -22 
40 Cancri 6.5 }+2.32/- 1.3)+20 16.3 22 42.9|\— 9 40.4/+0.2415| 0.5390)-0. 1891 B58 -29 
102 B. Cancri 6.5 | 2.32] 1.4] 19 58.3 22 48.0— 9 35.5|+0.5443] 0.5390] 0.1893h70- 5 
é Cancri 6.3 | 2.32] 1.4] 19 50.7 22 50.4I— 9 33.1|+0. 0.5390] 0.1894 Fego- ! 
139 B. Cancri 6.1 | 2.35) 2.31 19 9.0126 3 36.5\- . 0.5378] 0.1983 F3 
227 B. Cancri 6.4] 2.41] 5.3) 15 43-7 17 §2.4|+ 8 50.9/+1.0557| 0.5346] 0.2228 
12 B. Leonis 6.3 |+2.45/— §.2/+16 57.1 19 52.6)+10 47.2|-0.6698 0.5342|-0.2260 
7 Leonis 6.2 | 2.45 6.5) 1445.5] 2% 0.46.0-— 8 29.0\+0. . 0.233417 
II Leonis 6.5 | 2.45] 6.6) 14 43.8 1 46.7\- . 0.5330 0.2348 
y Leonis 5.6] 2.47] 7.1] 1424.5 4 28.7/— 4 53.5|-0.0187]| 0.5326 0.2387 
vy Leonis 5.0| 2.49] 8.4] 12 50.9 II 21.8/+ 1 46.2|-0.0762| 0.53 17] 0.2478 
A Leonis 4-6 |+2.47|- 9.5'+10 24.7 15 59.4/+ 6 14.8l+1.2783 0.5,332 0.2534 got 
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OCCULTATIONS, 1915. 


SLEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
MARCH. 











Tus Star’s 
Red'ns from 
Name. 1915-0. etna 
Aa be tion. 

. 8 e ‘ 
Leonis 1.3 |+2.51/- 9.1/+12 22.8 
Leonis 5-9 | 2.5 9 12.9 
Leonis 5.8 | 2.53] 10.7] 10 11.6 
Leonis 3.8 | 2.53 9 44.5 
Leonis §.2| 2.50 11.7] 7 23.3 
Leonis 5-7 |+2.52/-11.4[+ Q 5.2 
Sextantis 6.3] 2.52| 12.4] 6 49.1 
Teonis 6.1 | 2.54] 13.0] 6 38.1 
Leonis 5.0; 2.51] 13.6, 4 4.2 
Leonis 5-4] 2.52 2 28.4 
Leonis 6.0 |+2.52/-14.7|+ 2 6.8 
Leonis - | 5-5 | 2.53] 1§.0]+ 1 52.2 
Leonis 4-5 | 2.52] 1§.7|- 0 21.5 
Virginis 6.2] 2.54] 16.114 © 9.0 
Virginis 6.5 | 2.53] 17.aI- § 15.1 
Virginis 4.8 |+2.54 — 7 32.0 
Virginis 5.0| 2.54] 18.11 9 5.0 
Virginis 5.2| 2.54] 18.2] 1017.5 
Virginis 5.7 | 2-54| 18.2] 12 16.2 
Virginis 5.6] 2.5 .O} 14 55.9 
Virginis §-6 |+2.54|-17.8]-15 45.4 
Virginis 6.1 [+2.54|-17.9I-15 20.7 

APRIL 
Virginis 5.5 |+2.53|-17.3|-17 48.6] 1 
Virginis 6.4] 2.53} 17.2) 18 11.7 
Virginis 5-7 | 2.§3] 17.2] 18 19.6 
Libre 6.5 | 2.53] 16.6] 20 4.3 
Libre 6.4| 2.53] 16.2] 20 49.2 
Libre 6.1 |+2.53|-16.2|-20 58.4 
Libre 5.7| 2.54] 16.4] ar 2.3] 2 
Libree 6.1} 2.51] 15.5] 2% 42.4 
Libre 5.8 | 2.50} 15.2) 22 5.4 
Libre 6.3 | 2.49] 14.2] 24 12.3 
Libre 5.0 |+2.47/-14.1|-23 32.8 
Scorpii 4.7 | 2.47) 13.2] 25 29.8 
Scorpii 4.6] 2.46] 13.2] 25 4.7 
Scorpii 5.4 | 2.45] 13.4] 24 17.1 
Scorpii 5.9 | 2.46} 13.2] 24 59.8 
Scorpii 5.7 |+2.47|-12.9|-26 1.2 
Scorpii 5-4] 2.45] 13.1] 2435.4] 8 
Scorpii 3.0] 2.46} 12.8) 25 52.4 
Scorpii 4.9 | 2.45] 12.7] 25 38.0 
Scorpii 6.4 | 2.43] 13.0] 24 29.8 
Scorpii 5.5 |+2.44|-12.3|-26 6.2 
Scorpii 6.0] 2.42] 12.3] 25 15.9 
Scorpii 3.1 | 2.40) 12.0} 25 23.6 
Scorpii 1.2 | 2.39] 11.4] 26 14.8 
Scorpii 6.2 | 2.39] 11.3] 26 21.4 
Scorpii 2.9 |+2.40,-10.6/-28 2.6 
. Scorpii 6.4| 2.36) 10.5] 27 18.0 
. Scorpii 6.0] 2.38] 1ro.1| 28 21.3 
. Ophiuchi 6.2 | 2.28) 9.7] 2624.1] 4 
. Ophiuchi 6.1 | 2.28] 9.0] 27 39.6 
Oph. (rst star) | 5.4 l+2.24/- 9.6'-26 28.9 













{Eph 1s) 


At CONJUNCTION IN R.A. 


.6|- § 7.9/-0.5240 
.O|— 4 29.0\-0.2922] 0.5732] 0.2220 
3 §I.Q|-0.3043] 0.5737| 0.2207 
16 16.4]/+ 2 24.9/+0.0226) 0.5783] 0.2071 
20 47.2|+ 6 45.1|-0.1483] 0.5813] 0.1969 
21 11.9/+ 7 8.9|-0.0779| 0.5816/—0. 1960 
I II.5/+10 §9.0\-0.7781| 0.5843| 0.1864 
4 44.0- 9 37.0\-0.7617| 0.5866] 0.1776 
8 35-01- § §5.3)-1.0464] 0.5889] 0.1675 
14 §9.3|+ © 13.4|+0.0337| 0.5925] 0.1500 
17 42.5|+ 2 49.9|-1.0181] 0.5939|-0.1422 
21 43.8|/+ 6 41.3/+0.3718] 0.5957| 0.1305 
22 43.6|+ 7 38.6'-0.1742] 0.5962] 0.1275 
22 50.6/+ 7 45.3|-0.9780 
23 7.3/+ 8 1.3}-0.3054 
23 25.6|+ 8 18.8/+0.6743 
° 30. O|+ 9 26.40.8927 


0.§727,-0.2233 





2 22. sittt 8.5)-o. 0672| 0. 5977| 0.1165 
2 36.0}+11 21.4/-1.2248) 0.5977] 0.1158 


4 9-1-1 9.4|+0.1989! 0.5982/-0.1T10 
6 41.4)— 8 43.5|-0.9077| 0.5991| 0.1031 
Q 2.0- 6 28.8/-1.0138) 0.5997] 0.0957 
12 4.4;~ 3 34.0|-0.4381/ 0.6004] 0.0860 
12 48.3|- 2 52.0\-0.3913, 0.6006] 0.0837 
14 26.8:'— 1 17.6/+1.161 3! 0.6009|-0.0784 
17 34.U+ I 41.7|+0.1900| 0.6013] 0.0683 
17 49.0\+ 1 56.0}+1.2284] 0.6013] 0.0674 
I 55.7\+ 9 42.0\-1.1681] 0.6016] 0.0408 
3 57-3/+ 11 38.5|+0.0196/ 0.6014] 0.0341 


5 4.4/-11 17.3!-1.2009! 0.6013!-0.0304 


O19 


ra'aRe 





580 
Name. 
43 Ophiuchi 
163 G. Ophiuchi 
x Sagittarii (var.) 
4 G. Sagittarii 
ro G. Sagittarii 
210 B. Scorpii 
38 B. Sagittarii 
48 G. Sagittarii 
62 B. Sagittarii 
66 B. Sagittarii 
58 G. Sagittarii 
68 G. Sagittarii 
69 G. Sagittarii 
86 B. Sagittaril 
Pp Sagittarii 
6 Sagittarii 
201 B. Sagittarii 
4 Sagittarii 
z Sagittarii 
49 Sagittarii 
SI Sagittarii 
h Sagittarii 
53 Sagittarii 
274 B. Sagittarii 
308 B. Sagittarii 
329 B. Sagittarii 
336 B. Sagittarii 
4 Capricorni 
19 Capricorni 
20 Capricorni 
a1 Capricorni 
) Capricorni 
114 B. Capricorni 
URANUS 
31 Capricorni 
t Capricorni 
42 Capricorni 
44 Capricorni 
45 Capricorni 
151 B. Capricorni 
ym Capricorni 
e Aquarii 
150 B. Aquarii 
167 G. Aquarii 
67 Aquarii 
252 B. Aquarii 
197 G. Aquarii 
263 B. Aquarii 
293 B. Aquarii 
13 Piscium 
14 Piscium 
A Piscium 
21 Piscium 
22 Piscium 
25 Piscium 


OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 











$ 
5.4 \t2.25}-8.4 28 3.8 
6.3 | 2-17] 7-5 
4-4 2.15] 7.3 


5.71 2.12] 6.8 
5.8 |+2.12] -6.4 


6.1 |+2.02] —5.4 
1.96] 5.7] 26 41.3 
1.96] 5.6| 26 48.6 


1.74, 3-6| 26 3.1 
1.72; 3.8| 25 24.3 
1.66} 3.6] 24 40.5 
1.64) 3.7] 24 7.8 


5-8 | 0.86 0.4 


5.2 '+0.82|—-0.4 
5-4 | 0.72] 0.2 
6.0 | 0.66] 0.7 
6.3 | 0.57| 0.1 
6.4 | 0.55) 0.1 


6.3 | 0.48] 0.0 


6.4} 0.34) 0.7 








NEW ' MOON. 


At CONJUNCTION IN R.A. 


Hour 
Washington 
Mean Time. Angle Y x’ x 








h m| h m 
7 59-7,— 8 29.3|+0.3149; 0.6009'-0.0207 
1§ 23.9|- I 23.9|+0.0333] 0.5991 +0.0037 
16 59.3|+ 0 7.6\-0.0019) 0.5985, 0.0089 
17 20.3|\+ 027.6)-0.8609/ 0.5984 0.0100 
20 23.9|+ 3 23.6.+0.3030) 0.5973 0.0200 
21 7.3\+ 4 §.2)+1.0249| 0.5970 +0.0223 
© 40.3|+ 7 29.41+0.83901 0.5954 0.0337 
4 I1.§ +10 §1.9+0.8256) 0.5936 0.0448 
4 I1.7)/+10 52.0/+1.1960| 0.5936 0.0448 
-4236| 0.5935 0.0456 
§ 56.7|-11 27.3)+1.0648) 0. 5927 +0.0503 
8 9.5\— 9 20.0-0.6293h0.5914 0.0571 
8 18.0-— 9 11.7/-0.4962/ 0.5913 0.0575 
8 37.5:— 853-1}-0.652410.5910 0.0585 
15 3.1 2 43.1;+0.2359| 0.5870 0.0778 
18 48.6,+ 053.4/-0.1411| 0.5843 +0.0888 
I §5-1|+ 7 43.0, +0.1991|0.5789 0.1086 
2 51.1 + 836.8 -0.3614/0.5781 O.ITIE 
6 46.8\-11 36.60.6550 0.5748 0.1215 
6 52.8/—-11 30.9'-1.2032|0.5747 0.1217 
Ir 9.6/- 7 23.9:'+0.1391 0.5711 40.1326 
11 26.0- 7 8.1+0.3469/0.5708 0.1333 
12 44.5'- 5 52.5 -0.9722/ 0.5697 0.1365 
12 §1.7)/— 5 45.0-0.9531 0.5696 0.1368 
18 45.7;- © 4.8+0.4410/0.5644 0.1508 
21 46.2\+ 2 49.0-0.3183) 0.5617 +0.1575 
22 46.2'+ 3 46.8-0.3022/0.5608 0.1597 
4 §5.1+ 9 42.4-0.0706 0.5552, 0.1727 
21 22.8+ 1 35.90.9711 0.5407, 0.2026 
23 34.5|+ 3 43-2/+0.6506 0.5388 0.2061 


© 10.6+ 4 18.0-0.8010| 0.5383,+0.2070 
2 32.1'+ 6 34.8|-0.6154| 0.5363) 0.2105 
6 50.2'+10 44.4/+0.4355] 0.5328: 0.2167 
6 §1.7/+1045.9|-0. 3138] 0.5314) 0.2164 
8 19.6/-11 49.0;+0.8888 0.5316 0.2187 


10 13.8/— 9 58.5|+0.6527] 0.5302;+0.2212 

















20 20.6/- OTI.1/+0.4110,0.5226; 0.2332 
20 48.3/+ 015.8/+0.8901| 0.5223) 0.2337 


I 23.6|+ 442.5/+0.7166} 0.5192/+0.2383 
.0|-10 48.0'+0.7474] 0.5138] 0.2458 
13 22.0— 7 40.8/-1.1422/0.5119| 0.2483 
© 30.7/+ 3 8.3/+0.4613/0.5064| 0.2550 
3 4-8)+ 5 37.9/+0.1205] 0.5053] 0.2563 
9 24.7|+11 46.8|-0. 3605] 0.5028/+0.2587 
IO 32.2|-11 7.6/-0.2590] 0.5024} 0.25§91 
12 48.0\- 8 55.6/+0.2249] 0.5017} 0.2598 

+0.8916] 0.4995} 0.2614 
5 14.0+ 7 2.6|+0.6211/ 0.4976] 0.2619 


6 25.2/+ 811.8 +1.1073| 0.4974.+0.2619 
IO 44.4|-11 36.2;-1.0436] 0.4 0.2616 
14 46.7|- 7 40.7'+0.7802] 0.4965] 0.2615 
16 8.9— 620.7|-0.8752] 0.4963) 0.2609 
16 45.5|- 5.45-1/t0-7958 0.4962|+0.2608 





20 20.9/- 1 35.6 

















































































OCCULTATIONS, 1915. 581 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
APRIL. 
Limit- 
Tae Star's At CONJUNCTION IN R. A. ing Par- 
allels 
. Hour 
Mean Thane Ange x/ yy INS. 
s d h m{ h m *; ° 
Arietis (mean) | 4.6 |[+0.16)+7.2 |+21 0.21165 18 43.0-— 6 37.2|+0.9826) 0.5236)}+0. 1644 Ho0|+23 
Arietis 5.8] 0.22! 8.3] 24.25.6716 650.7/+ § 7.5}-0.9587/0.5292| 0.1419}-11/-66 
Tauri 5-9 | 0.26] 8.4| 24 10.9 Ir 41.6/+ 9 49.1 -0233| 0.5313] 0.1323 [+42 28 
Tauri 6.1 | 0.28] 8.7] 25 3.5 14 41.0}-11 17.31-0.6095, 0.5326) 0.1262 f+ 10|-60 
Tauri 5.4 | 0.30} 8.6] 24 1.5 16 36.3|- 9 25.8/+0. 7769 0. 5334] 0.1223 Hool+14 
Tauri 3-8 [+0.31/+8.5 |+23 sr.0 16 38.5|— 9 23.6|+o. grrelo. 5334/40. 1222 H+90|+27 
Tauri 5-6 | 0.30! 8.7| 24 34.6 16 45.9|— 9 16.4}+0. 1846. 0.5335| 0.12191 55|-17 
Tauri 4-3 | 0.31] 8.6} 24 12.2 16 47.6|— 9 14.7/+0.6012/ 0.5335| 0.1219 86|+ § 
Tauri 4-1 | 0.31] 8.6] 24 6.3 17 5.2|- 857.8/+0.7465, 0.5336] 0.1213 H90|}+13 
Tauri 5.8 | 0.31} 8.6) 2417.5 17. 7.3|- 855.7}+0.5430] 0.5336] 0.1212 81/+ 2 
Tauri 6.5 |+0.31| +8.6 +24 16.0 17 11.3'— 8 51.9|+0. 5804! 0.5337/+0.1210H84/+ 4 
Tauri 4-3] 0.31] 8.5] 23 41.2 17 19.7\— 8 43.8|+1.2411! 0.5337} 0.1208 +84/+50 
Tauri 3-0 | 0.32] 8.6] 23 50.7 17 §2.3\- 812.2/+1. .1299| 0. -§340] 0.1196 90|+39 
Tauri 3-7 | 0.32) 8.6! 23 47.8 18 39.8— 7 26.2|+1.2781) 0.5343| 0.1180]+76)+56 
Tauri §.2 | 0.32} 8.6) 23 52.8 18 40.4— 7 25.6;+1.1865, 0.5343] 0.1180f+90/+44 
. Tauri 5.3 |+0.32] +8.8 |+25 19.6 19 10.8|\— 6 56.2}-0. 3610) 0.5345/+0.1169/+23|-45 
Tauri 5-6] 0.41! 9.3} 26 15.8917 4 44.6|+ 2 18.7!-0.3820| 0.5382] 0.0062-22|-44 
Tauri 5.0] 0.46] 9.6| 27 9.1 9 7.6)+ 6 33.0/\-0.9689! 0.5397] 0.0863f-15|-63 
Tauri 5-3 | 0.47| 9.2 | 25 25.9 10 10.8|+ 7 34.1/+1.0303/0.5401| 0.0839 -90|+35 
. Aurigze 6.0 | 0.63) 9.9! 27 45.5 23 55-3|\-— 3 9.3/-0.6198] 0.5440] 0.0517 8\-56 
. Aurige 6.5 |+0.70/+9.8 +27 34.9118 5 16.8)+ 2 1.3}-0.1794/0.5452/+0.0388 + 33|-27 
. Aurige 6.0 | 0.72 9. 8 27 55.6 7 34-7|\+ 4 14.4|-0.4803/ 0.5456] 0.0332 16/-45 
. Tauri 6.4 | 0.79 27 §2.5 12 38.2/+ 9 7.5'-0.2856)0.5464| 0.0208 +27/-32 
Tauri 1.8 | 0.83 28 32.4 I§ 0.1/+11 24.6 -0.9793/0.5467| 0.0150f-16|-61 
. Aurige 6.5 | 0.88 9. " 27 36.6 19 20.2|— 8 24.3/+0.0913/ 0.5471} 0.0042 + 49|—- 9 
. Auri 5-7 |+0.89] +9.2 [+26 52.5 19 §3-7\- 7 §2-0,+0.9073) 0.5471/+0.0028 F-90|+34 
N Tauri 5.6] 0.98] 9.4] 27 56.8719 2 3.3- 1 5§-1|-0.3077 0.547 5|-0.0125}+26/-32 
Tauri 4-6! 0.99] 9.2! 27 35.7 3 7.0 .6 +0. 0.0151 + 47|-12 
. Tauri 6.1 | 1.04! 9.0] 27 34.3 6 33.0/+ 2 25.3/+0.0252/0.5475| 0.0237F+45|-15 
Aurige 5.1; 1.26 8.3] 28 5.5 21 50.2/— 6 49.2/-1.1963) 0.5464] 0.06141-38|-62 
Geminorum 5-7 |+1.36) +6.8 [+25 29.1120 655.6/+ 157.4|+1.0077/ 0.5449|-0.0832 
Geminorum 6.2] 1.39! 6.9] 26 11.7 8 29.4/+ 3 28.0/+0.0959] 0.5446| 0.0869 
Geminorum 6.3 | 1.39] 6.8) 26 1.9 8 47.4|+ 3 45.4}+0.2484/ 0.5445] 0.0876 
Geminorum 6.1 | 1.48} 5.8| 25 2.1 1§ 41.9|+1025.8/+0.6762/0.5430| 0.1037 
Geminorum 5.1 | 1.53| 5.6] 25 13.0 19 41.4 .Q|+0. 0.1129 
}. Geminorum 6.3 11.62] +4.6 +24 33.2121 2 26.7 ; .1279 
$. Geminorum 6.0 | 1.62] 4.6| 24 25.0 2 53-2|-— 2 45.71+0.0453| 0.5402| 0.1289 
}. Geminorum 6.3 | 1.61] 4.1] 23 13.0 3 43-3 .3i+I. 0.1307 
Geminorum 3-7| 1.65] 4.4] 24 36.2 § 17.7 .0|-0. 0.1341 
Geminorum 6.3 | 1.66) 3.8| 23 21.2 712.4 .8i+0. 0.1382 
3. Cancri 6.4 |+1.74| +3.3 |+23 49.1 12 57.3\+ 6 58.1|-0.7107] 0.5373[-0.1503 
Cancri 6.2 | 1.76) 2.7| 22 52.8 15 25.5|+ 9 21.4|-0.0732| 0.5366] 0.1554 
Cancri 5.5 | 1.75] 2.2| 21 49.8 16 7.1410 1.6/+0.9523! 0.5363] 0.1568 
3. Cancri 6.4| 1.81] 2.5] 23 23.7 18 51.6--11 19.3|/—1. 0.1623 
3. Cancri 6.0| 1.82) 1.3] 21 1.0 22 O.1 6| 0.1685 
Cancri 5.5 |+1.88] +0.5 |+20 43.8]22 3 48.g)— 2 39.6/+0.1623/ 0.5329/-0.1796 
Cancri 6.5] 1.92) 0.0/ 20 18.5 7 18.8/+ 0 43.4/-0.0247/ 0.5319] 0.1860 
Cancri 6.5 | 1.92; 0.0| 20 16.3 7 21.3}+ 045.9'+0.0066] 0.5319] 0.1861 
B. Caneri 6.5} 1.91/-0.2] 19 58.3 7 26.5|+ 0 50.9/+0.3128/ 0.5319] 0.1862 
Cancri 6.3 | r.91/ 0.2] 19 50.8 7 29.0\+ 0 53.3/+0.4390]0.5319| 0.1863 
B. Cancri 6.1 |+1.96|-1.1 [+19 9.0 12 22.6|+ 5 37.4/+0.2490]0.5305/-0.1950 
B. Cancri 6.4 | 2.06] 4.0] 15 43.9] 28 3 1.6) 411.9'+0.8415/0.5270| 0.2188 
B. Leonis 6.3 | 2.10} 3.8} 16 57.1 5 5.0\— 2 12.5|-0.9018]0.5266| 0.2219 
Leonis 6.2 | 2.12) §.2] 1445. 10 6.3/+ 2 39.3/+0.2808/0. 5258) 0.2290 
Leonis 6.5 | 2.13} §.3| 14 43. II 8.6/+ 3 39.6/+0.0710]0.5256| 0.2305 
Leonis §.6 |+2.15.-5.7 [+14 24.6 


ret «4 


13 54.9I+ 6 20.7|-0.235010.5252,-0.2342 
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APRIL. 
Limi 
Tue STar’s At Conyoncriow ur R.A. sag Par 
Red'ns from , Hour 
Name. Mag. 3935-0. eelina, | Washington | Angle, Y x’ ¥ n S. 


tion. Mean Time. H 



















eee 






















| hm 8 abe ; 
vy Leonis 5.0 [#220 7.1/¢12 50.9 98 20 58.8 10 48.9 .2852] 0.52 2432 129-55 
A Leonis 4.6 2.20 8.4] 10 24.7 | 24 ye eer oe oa ches 
Leonis af) 
4 Leonis so| 2a 9. 8 ‘s 12. 9 10 i 8/+ 1 59.3]+0.1848) 0.5240) 0.2574 54-32 
“et i 23 2.27 os rere + 3 6.9/-1.1285] 0.5240 0.2585 F-20--k& 
45 Leonis 5.8 2.29 9.6} 10 11.6 Ir ar.6+ 3 9-9 5] 0-5249 
p __ Leonis 3.8 +2.31-10.0)4 9 44-5 13 53. t 5333 ra. gradl 0-5240-0-2608 a7 
a eons ee to, 733 ‘3 ta OB Gl 6 37.1|-0.9230 0.5242) 0.2618F- 6-8: 
49 Sentanti B7 | aga 11.8 6 40. boo ler 50. ,0097| 0.5247] 0.2662 f+43-43 
3 pextants o3 | 238 +82 oe 28.3|-1.1158] 0.5253] 0.2696]-18-8: 
56 Leonis 6.1} 2.36) 12.11 638.2726 1 12.7/- 7 29.3 §8| 0.5253 re 
5S Leonis Sel aac) tag) a28c] xF gral 2 30.6l+0.3289|0.5276] 0.2752 [a2 
R Leonis | 33 2. 49 14, ; 2 6. 12 3. 5|+ 3 16.41+0.4788) 0.5278) 0.27565+72-19 
79 Leonis " |5.5] 2.42! 14.7/+ 1 52.2 14 46.3 +5 39-5 0448 °. -52 O28. oe 
v Leonis 4.5 2.44 15.7/- 0 21.5 20 57.2 wr 8 33 ahs is 
8 B. Virginis 6.5 |+2.53-17-9-— 5 15.1] 26 14 29.6/+ 4 36.0)+0.6128) 0.5385,-0.2751 BO1-12 
ibe Virginis 4.8| 2.61] 18.8 7 32.0]27 1 54.4/- 8 21.8}-0.2634) 0. “545 oz7as cs 
~ Virginis 5.0| 2.65] 19.3) 9 5.0 8 39.3)" I §0.9|-0.5547 0-55 5 or 3 a 
49 Virginis §.2| 2.69] 19.5} 1017.5 14 36.4/+ 3 53-7|-0.9421 35 3 3 9 
t Virginis 5.7 | 2-74) 19.8) 12 16.3 22 43.4/+11 43.2/-1.0912] 0.5014, 0.2549 F-23210 
Virginis 5.6 |+2.76-19.9/-14 55.9] 28 1 18.9/— 9 47.0)+0.8742] 0.5636;-0.251675+ 4 
33 Virginis §.6| 2.80 19.9] 15 45.4 6 11.7/- 5 5§5.01+0.4751| 0. 5676) 0.2447 
85 Virginis 6.1] 2.80) 19.8] 15 20.8 6 39.2\— 4 38.5/-0.0413] 0.5 ° 2440 3574 
43 H. Virginis 5.5 | 2.88 19.4] 17 48.6 18 49.5+ 7 4-1 -4699} 0.5786; o 235 73 
231 G. Virginis 6.4] 2.88) 19.4) 18 11.8 19 29.2,+ 7 42.3}-0.2385) 0.5793] 0.221 -—s 
236 G. Virginis 5.7 |+2.89~-19.4|-18 19.7 20 7.1\+ 8 18.7|-0.2489| 0 5797 .2206 | 
9 G. Libre 6.5| 2.94) 18.9] 20 4.3] 29 2 31.2|- 9 32.2}+0.0904/ 0.5852) 0.2072 #35-% | 
17 G. Libre 6.4| 2.96 18.6) 20 49.3 6 56.1\— 5 17.9}-0.0685] 0.5 0.197% +284; 
18 G. Libre 6.1 | 2.96) 18.5} 20 58.4 7 20.2|— 4 54.7|/+0.0022| 0.5892} 0.1961 32-43 
43 B. Libre 5-7 | 3-00] 18.8 21 2.3 II 14.3/— I 10.1|-0.6814] 0.5923] 0.1866F- 4-90 
47 G. Libre 6.1 |+3.00\-17.8|-21 42.4 14 41.6'+ 2 8.7}-0.6572] 0.595 1778 4-90 
64 G. Libre 5.8| 3.02] 17.4] 22 5.4 18 26.6+ 5 44.4|-0.9300] 0.5978] 0.167 1-~ 
153 B. Libre 6.3 | 3.06] 16.4] 24.12.4180 0 40.6 +11 42.7|+0.1498] 0.6021) 0.1502 35 5 
42 Libre 5.0] 3.06] 16.2! 23 32.8 3 19. a|- 9 45.4|-0.8826} 0.6037] © 1424 1-9 
b Scorpii 4-7] 3. I 15.4] 25 29.9 7 13.4'- 6 1.1|+0.4961) 0.6059] 0.13 53 | 
A Scorpii 4.6 |+3.09-15.3'-25 4.7 8 11.5- § 5.6|-0.0403] 0. 1276 9423-4 
31 B. Scorpii 5.4] 3. -08) 15.3| 24 17.1 8 18.3-— 4 59.0}-0.8326) 0.6065) 0.1273 ro 
3. = Scorpii 5-9 | 3-09: 15.2) 24 59.8 8 34. 4 4 43-6|-0. 1689] 0. 0.12641 
Scorpit 5-7 | 3-10, 15.1 26 1.2 8 52.2,- 4 26.5/+0.7975| 0. 0.1255 
40 B. Scorpii 5-4] 3-08) 15.1| 24 35.5 IO 0.5- 3 21.2|/-0.7450, 0.6074] 0.1219 F-14-0 
x Scorpii 3.0 |+3.10\-14.9|/-25 52.5 IO §.5i— 3 16.4|+0.5035) 0.60741-0.1217 HS3-15 
48 B. Scorpii 4.9 | 3-10] 14.7! 25 38.0 II 43. 8- I 42. +0.0719 0.6081 0.1165 28-5 
50 B. Scorpii 6.4| 3.08) 14.8) 24 29.8 II 56. 9- 1 29. ~1.0683, 0.6082 O.1T5 ae 
65 B. Scorpii 5-5 | 3-11| 14.4] 26 6.2 13 27.1- © 3. +0.3374) 0. O.11IO “ 5 
85 B. Scorpii 6.0] 3.09) 14.1] 25 15.9 15 54.8\+ 2.17.8-0.7482; 0 0. 1030-16-90 
6 Scorpii 3-1 |+3.09,-13.7/-25 23.6 18 10.9/+ 428. 8484 0.6107 0956 3% 
a Scorpii 1.2] 3.10] 13.1) 26 14.9 2I 7.5i+ 717. 2761| 0.6116) 0.0858 ; 
116 B. Scorpii 6.2 |+3.11|-12.9|-26 21.4 2I 50.0+ 7 57.6|-0.2287| 0.6117/-0.0834F 9-5; 





MAY. 










6.4 |+3.11|-12.0|-27 18.0 
6.2 | 3.07] 10.7) 26 24.1 
6.1] 3.08) 10.0] 27 39.6 





. Scorpii 

118 B. Ophiuchi 

95 G. Ophiuchi 

36 Oph. (1st star) 


43 Ophiuchi 



















12 29.3|— 2 1.5)+0.2 0.6129) 0.0331 
5:-4| 3-04 10.4] 26 28.9 13 34.1} 0 59.7;-0.9990| 0.6128) 0.02941-38-9° 
5-4 |+3.08- 9.2:-28 3.8 16 23.6/+ 1 42.4 +0.4964! 0.6124!-0.0196 

[Eph 1s) ° | 









ww ww ww ww 
* e * 


ad 


ep | 


WO @ 


Name. Mag.!__*9'5:° | Dec 
| Aa bd tion. 

| e ’ dh m h m/s 
. Ophiuchi 6.3 +3.03 -7.8 |-27 50.8] 1 23 33.1 + 8 33.2 +0.2299| 0.6104'+0.0051 
Sagittarii (var.)| 4.4! 3.02] 7.5| 2748.1] 2 1 s.4jtro 1. 5 +0. 1975| 0.6099! 0.0103 
. Sagittarii 62 2.99} 7-7| 26 56.9 I 25. :7/#10 20.8 -0.6469| 0.6098) O.O1I5 
. Sagittari 5-7 | 3-00 6.8| 28 3.2 4 23.3 10 49.3'+0.5020| 0.6085 0.0216 
. Scorpii 5-8 | 3-01] 6.4| 28 45.1 5 5.3}/-10 9-1/4. 2130) 0.6083] 0.0239 
. Sagittarii 4.7 |+2.97| —5.8 |-28 28.1 8 arab 6 51. -9/+ 1.03.48 0.6064'+0.0355 
. Sagittarii 6.3 | 2.94 5.3| 28 19.1 II §5.7/— 3 36.3'+1.0261) 0.6045/ 0.0466 
. Sagittarii 4.7! 2.911 5.5] 27 4.5 12 11.6— 3 21.1,-0.2025| 0.6043! 0.0476 
. Sagittarti 6.1 | 2.93} 4.8| 28 28.2 13 37. 6 158. 8 +1. 2637 0.6034 0.0522 
. Sagittarii 6.2 ' 2.86) 4.9} 26 41.2 15 46.1+ 0 4.3/-0-4005|0.6020) 0.0592 
. Sagittarii 6.3 42 87) ~-4.8 15 54.4 + 012.3)-0. ‘2694/0. .6019 +0.0596 
. Sagittarii 6.5 | 2.86) 4.8 16 13.3'+ 030. 4-0. 4228 0.6017! 0.0606 
Sagittarii 3.31 2.81! 3.5 22 27.0'+ 6 28.4/+0. .4588! 0.5971] 0.0800 
Sagittarii 2.11 2.75! 3.0 2 §.7'+ 9 §8.1 +0.0917|0.5941| 0.0910 
. Sagittarii 6.4 , 2.70} 3.2 3.17.3,411 6.7.-1.2202|0.5931| 0.0946. 
. Sagittani 6.4 12.70 —3.0 4 4.6/+11 §2.2|-1.0747] 0.§924,+0.0969 
. Sagittarii 5-8 | 2.68! 2.9 4 §1.8'-11 22. 6-1. 0949] 0.5918] 0.0992 
. Sagittarii 6.1' 2.66 2.6 7 5.2/— 9 14.6~-1.0444| 0.5897, 0.1056 
. Sagittarii §-9| 2.66, 1.8 8 59.8- 7 24.6+0.4340 0.5880! 0.1110 
Sagittarii . ; ; 9 §4.2|— 6 32.5|-0.1174] 0.5871) 0.1135 
. Sagittarii . 9 55-3|- 6 31.4\-1.2067| 0.5871/+0.1135 
Sagittarii 4.9 | 13 43-4|-— 2 52.3,-0.4034| 0.5835/ 0.1238 
Sagittarii 5-5 13 49.21- 2 46.80.9436] 0.5834! 0.1241 
Sagittarii 5.8 17 59.2|+ 113.440.3831] 0.5794] 0.1350 
Sagittarii 4-7 18 15.2|+ 1 28.7,+0.5882| 0.5791) 0.1356 
Sagittarii 6.3 19 31.6|+ 2 42.1 -0.7116]0.5778,+0.1388 
Sagittarii 6.1 19 38.6/+ 2 48. 8|-0. 6926] 0.5777) 0. 1391) 
Sagittarii 6.3 I 23.8|+ 8 20.8'+0.6868) 0.5718) 0.1530 
Sagittarii 6.1 4 20.1/+IT 10. 4-0. 0607/0.5688; 0.1597 
. Sagittarii 6.5 5 18.6)-11 53. 27-0. 0441/0. 3678. 0.1619 
Capricorni §-7 +2.26 +1.3 11 19.4/- 6 5. 8 +0. 1880) 0.5615 +0.1747 
. Capricorni 6.4 2.01) 2.0 I 1.5/+ 7 7-0 1.0844] 0.5475, 0.2000 
Capricorni 5-7, 1.98, >. 3 3 28.7|+ 9 29.2-0.6984] 0.5451 0.2039 
Capricorni 6.2, 1.98 5 38.2|+11 34.2/+0.9081| 0. 5430) 0.2073 
Capricorni 6.5 | a 2. S 6 13.8/-11 §1.4/-0.5300| 0.5424, 0.2082 
Capricorni 4.2 (tt. .Q1| +2.7 8 33.21 9 36. ‘7° -0.3461| 0.5402,+0.2117 
. Capricorni 6.1! 1. 86 3 3 12 47.7\— 5 30.7|+0.6955] 0.5362; 0.2175 
URANUS 6.0 I. 14 0.1|- 420.6 +0.0329] 0.5346] 0.2190 
Capricorni 6.3 1.85 3.5 1415.9 4 5.4+1.1451| 0.5348 0.2195 
Capricorni 4.3| 1-81' 3.5 16 8.7|- 2 16.2 +0.9109 0.5331, 0.2219 
Capricorni 5.1 |+1.66) +3.5 I 25.1/+ 6 42.2 +0.1179] 0.5252|+0.2325 
Capricorni 6.0; 1.66) 3.8 2 9.1+ 724.9 +0.6690| 0.5246] 0.2333 
Capricorni 5.8| 1.66) 4.0 2 36.5]+ 7 51.4 +1.1448] 0.5242) 0.2337 
Capricorni 6.1 | 1.60, 3.6 5 24.1|+10 33. 8-0. 3247| 0.5220] 0.2365 
Capricorni 5-2 | 1.60; 4.0 7 9-5|-I1 44. r 40. 9709| 0.5207] 0.2381 
Aquarii 5-4 +1-47/+4.2 15 51.6,- 3 18. o +o. 9968) 0.5145'+0.2452 
Aquafrii 6. ° | 1.41] 3.7 IQ 3-7[- O11.7 -0.8872/0.5124| 0.2474 
Aquarii 6.3 | 1.28] 4.3 6 10.5/+10 35.4 +0.6997|0. 5060} 0.2535 
Aquarii 6.4| 1.25 4.2 8 44.4|-10 55. -2 +0.3570/ 0.5048} 0.2546 
Aquarii §.8 | 1.17 15 4.2|)- 446.3 -0.1310/0.5019] 0.2568 
Aquarii 6.3 |+1.15!+4.2 16 11.7|— 3 40. 7-0. 0312/0.5015/+0.2571 
Aquarii 6.1] 1.13) 4.3 18 27.6}- 1 28.7 +0.4490} 0.5006] 0.2576 
Aquafii 5-5 | 1-05} 4.6 2 1.3[+ 5 52.2 +1.1042/0.4 0.2589 
Piscium 6.4 | 0.96) 4.5 10 §5.9|- 9 28.1.+0.8197/ 0.4959] 0.2592 
Piscium 5.9] 0.95] 4.6 12 7.4 818. 641. -3040] 0.4957! 0.2592 
Piscium 4.6 |+0.88] +4.0 16 27.6- 4 5.6-0.855310.4 .2588 
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| Red’ns from 

















MAY. 








At CONJUNCTION IN R. A. 
































































O84 





Name. 
ar Piscium 
22 Piscium 
25 Piscium 
51 Piscium 
136 B. Piscium 
” Piscium 
IOI Piscium 
105 Piscium 
38 B. Aurige 
47 B. Aurige 
354 B. Tauri 
B . Tauri 
107 B. Aurige 
112 B. Aurige 
406 B. Tauri 
136 Tauri 
415 B. Tauri 
37 Geminorum 
39 Geminorum 
40 Geminorum 
52 Geminorum 
A Geminorum 
176 B. Geminorum 
181 B. Geminorum 
187 B. Geminorum 
K Geminorum 
82 Geminorum 
5 B. Caneri 
9 Cancri 
yy: Cancri 
49 B. Cancri 
7 Cancri 
39 Cancri 
40 Cancri 
1oz2 B. Cancri 
é Cancri 
6 Cancri 
139 B. Cancri 
x Cancri (var.) 
227 B. Cancri 
12 B. Leonis 
7 Leonis 
II Leonis 
e Leonis 
4 Leonis 
A Leonis 
a Leonis 
44 Leonis 
48 Leonis 
49 Leonis 
37 Sextantis 
56 Leonis 
d Leonis 
75 Leonis 


> €6=6—hl 





OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
MAY. 























Mag,)__*9'5°> _| Declina- 
8 ” e , 
5.6 |+0.86]+ 4.6\+ 0 36.3 
5.8] 0.84) 4.1) 227.5 
6.2| 0.84! 4.4] I 37.2 
5.61 0.66) 4.7) 629.3 
6.5 | 0.61] 4.4| 8 53.6 
3.7 |+0.44|+ 5.1]+14 54.6 
6.2] 0.44] 5§.3] 14 13.7 
6.1 | 0.421 5.2] 15 58.6 
NEW 
6.5 |+0.5g)+ 8.41427 34.8 
6.0] 0.611 8.4! 27 55.6 
6.4 0.65 8.41 27 §2.5 
1.8] 0. 8.4] 28 32.3 
6.5 | 0.71| 8.2; 27 36.6 
5-7 [+0.71|+ 8.1/+26 §2.5 
§-6| 0.77| 8.2] 27 56.7 
4.6] 0.78 27 35-7 
6.1} 0.82) 8.0} 27 34.3 
5-7} 1.06) 6.3] 25 29.1 
6.2 |+1.08i+ 6.4]/+26 11.7 
6.3| 1.09] 6.3] 26 1.9 
6.1] 1.16} 5§.6]/ 25 2.1 
§.1| 1.20] §.4] 25 13.0 
6.3] 1.27] 4.6) 24 33.2 
6.0 |+1.28]+ 4.6]+24 25.0 
6.3| 1.27] 4.2] 23 13.0 
3-7 | 1.30] 4.4] 24 36.2 
6.3] 1.31] 3.9] 23 21.2 
6.4| 1.38) 3.5} 23 49.1 
6.2 |+1.40]+ 3.0/+22 §2.8 
5-5] 1.40] 2.6] 21 49.8 
6.0] 1.45) 1.8 21 1.0 
§-5| 1.51] 1.2] 20 43.9 
6.5] 1.55| 0.8) 20 18.5 
6.5 |+1.55\+ 0.7/+20 16.3 
6.5] 1.54) 0.6] 19 58.3 
6.31 1.54|+ 
4.2] I.§5\- 
6.1] 1.59 
6.2 |+1.59/- 
6.4] 1.70 
6.3] 1.74 
6.2 | 1.77 
6.5| 1.78 
5.6 |+1.81|— 
5.0| 1.86 . 
4.6| 1.88) 7.1] 10 24.8 
1.3| 1.90) 6.4] 12 22.9 
5-9} 1.96 8.4] 912.9 
§.2 |+1.98— 9.4|+ 7 23.3 
5-7] 2. 8.8) 9 5.2 
6.3 | 2.03] 10.2] 6 49.1 
6.1 | 2.08) 10.7| 6 38.2 
5.0! 2 11.8] 4 4.2 


5.4 |+2.15/-13.0}+ 2 28.5 


(Eph 15) 








21 §3.6)+ I 11. .6973)| © 0.2579 
22 30.3|+ 1 47.1|+0.3734] O. 0.2578 
920 7 I 12.0/+0.5579] 0.49501 0.2496 
10 0 56.4|+ 3 29.5|-0.8816) 0.4958 0.2468 


16 


17 


18 


19 


2245 


0371 
0.5472| 0.0315 

.4648) 0.5479, 0.0191 
—1.1640] 0.5482, 0.0133 
, 0.0026 
2 2.7/+ © 4.5/+0.7186) 0.5485 +0.0012 
.5094| 0.5486—0.0141 
9 16.9+ 7 3.7|-0.1375| 0.5486 0.0167 
12 43.4|+10 23.1\-0.1828) 0.5484 0.0253 
13 13.4|+10 2.8/+0.7689 0.5445, 0.0843 


14 47.Q/+1I 34.0)-0.1494 sty os 















2 6.2/— 1 30.6 
8 56.114 § 5§.7/-0.3133] 0.5383, 0.1284 


0.1345 
0.1385 
0.1503 
-1552 
0.1566 
4 47.01+ 017.5|+0.5897| 0.5310] 0.1680 
10 42.2|+ 6 1.3!-0.1270) 0.5288] 0.1787 
14 i 9 28.4'-0.3182| 0.5275) 0.1849 


90-5335 


14 18.7/+ 9 30.90.2866] 0.5275—0.1850 
14 24.01+ 9 36.0;+0.022 0.5274] 0.1851 
14 26.6+ 9 38.5,+0.1499] 0.5274, 0.1852 
16 30.4/+11 38.3/+1.2538)] 0.5267| 0.1887 





0.§172| 0.2394 


0.2446 


.3}-0.5 
9 44.4+ 3 35.6)+0.8065/ 0.51 
0.2448 


9 58.0'+ 3 48.7+-1.3278] 0.51 
18 27.9411 56.9 
23 16.9, 7 16.7}+0.5 
23 23.3- 7 10.5|-1.2247]/ 0.51 

4 57-4\— 1 46.5 

9 56.4+ 3 3.4-T. 
12 13.2,+ § 16.0/+0.6523]/ 0.5175] 0.2656 


0.5162!-0.2569 
0.2570 




















































































OCCULTATIONS, 1915. 585 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
MAY. 
Limit- 
Tae Srar’s At CONJUNCTION IW R. A. ing Par- 
allels. 
Red'ns from w Hour 
Name. Mag. aire Washington Ange) Y | x’ | y IN.|S. 
8 h m! h m | °| ° 
eonis 6.0 +2.15-13.2/+ 2 6.8 [8% 21 22.7 9 51.4/+0.2231/ 0.5195, -0.2698 Ft 56/-32 
Onis 6.3 | 2.16] 13.9] © 35.7 23 33-4,— 7 44-7|+1-1990: 0.5203] 0.2706 g0|+24 
~€0nis §-5 | 2-18] 13.5]+ 1 §2.2 23 §5-1/- 7 23-7|-0.2134) 0.5202) 0.2707 #32155 
Leonis 4.5 | 2.22] 14.7/- 021.5988 617.2, 113-5:+0.3481,0.5224! 0.2724 +63)-25 
7irginis 6.5 | 2.38] 17.3) § 15.1924 0 19.7;- 7 45-2,+0.4089/0.5313) 0.2723 #-66|-22 
Virginis 4.8 [+2.50/-18.5— 7 32.0 12 1.9;+ 3 33-9,-0-4506! 0.5389 -0.2678 19-70 
Virginis 6.0 | 2.57] 19.7) 11 11.6 18 5§.0|+10 13.1/+1.3927/0.5440| 0.2635 [+72/+50 
Virginis 5.0] 2.58] 19.1) 9 5.0 18 56.2/+10 14.2;-0.7273/ 0.5440) 0.26351 3/-90 
Virginis §.2 | 2.65] 19.5| 10 17.5 I 0.8- 7 53-7|-1-1019] 0.5490] 0.2586 }-21|-90 
Virginis 5.7 | 2-74 20.0] 12 16.3 9 16.8/+ 0 4.8\-1.2285) 0.5563) 0.2500}-33-g0 
Virginis 5.6 |+2.77|-20.6-14 55.9 II 54.9\+ 2 37-3|+0.7602| 0.5587--0.24691-75|— 3 
Virginis 5.6 | 2.84] 20.6] 15 45.5 16 52.0 + 7 23.6/+0.3715/ 0.5634) 0.2403 58-24 
Virginis 6.1 | 2.84] 20.5] 15 20.8 17 19.9|+ 7 §0-4|70.1472/ 0.5639] 0.2396f+30/-52 
Virginis 5-5 | 3-00} 20.4] 17 48.6 5 38.4\- 4 18.80.5426) 0.5760) 0.2193 7-78 
Virginis 6.4 | 3.01] 20.4) 18 11.8 6 18.5|- 3 40.2 70-3082) 0.5766 0.2181 I9|-61 
Virginis 5-7 \+3-02}-20.4\-18 19.7 6 56.77 3 3-5|-0.3168, 0.5773/-0.2169 f+ 18-62 
Libre 6.5| 3-11] 20.2] 20 4.3 13 23.3,+ 3 8.1)+0.0422/ 0.5837; 0.2039 35|-41 
Libre 6.4 | 3-17] 20.0} 20 49.3 17 49.3/+ 7 23-5|-0.1044] 0.5880! 0.19401+27,-49 
Libre 6.1 | 3-17| 19.9, 20 58.5 18 13.5\+ 7 40.80.0326) 0.5884) 0.1931 30-45 
Libre 5-7 | 3-25 20.4 33 2.3 22 8.011 31-7|-©.7057| 0.5921} 0.1838]- 6'-go 
Libree 6.1 |+3.27/-19.2;-21 42.4 I 35.4\— 9 9-2|-0.6714) 0.5954'-0.1751- 5|-90 
Libree 5.8 | 3.31] 18.7] 22 5.4 § 20.1 /— 5 33-8,-0.9329 0.5 0.1653 f-22|-90 
Libre 6.3 | 3-41| 18.0] 24 12.4 II 32.8/+ 023.2)+0.1632/ 0.6040) 0.1479 1+35)-34 
Libre 5-0 | 3.42| 17.6) 23 32.8 14 10.5/+ 2 54.2\-0.8596| 0.6060! 0.1402 F-20-90 
Scorpii 4-7 | 3-49| 17-01 25 29.9 18 3.1,+ 6 36.9,+0.5257 0.6088 0.1285 547-14 
Scorpii 4.6 #3.49-16.8-25 4.7 19 0.7\+ 7 31.9,-0.0064 0.6095'-0.1255 5-44 
Scorpii 5-4| 3-47| 16.8) 24 17.1 19 7.5.+ 7 38.4-0.7956, 0.6096 0.1252,-17 -9o 
Scorpii 5-9 | 3-49! 16.7] 24 59.8 19 23.5:+ 7 53-8 -0.1335' 0.6097 0.12447 18'-51 
Scorpii 5-7 | 3-51| 16.7| 26 1.2 19 41.1 + 8 10.6,+0.8300 0.6099] 0.1234/+64+ 4 
Scorpii 5-41 3-49] 16.4] 24 35.5 20 48.8)+ 9 15.4;-0.7036 0.6107| 0.1199 127-90 
Scorpii 3.0 |+3-52|-16.5:-25 52.5 20 37 9 20.0|+0. 5403) 0.6107 -0.1197 54-1: 
Scorpii 4-9 | 3-52] 16.2) 25 38.0 22 31.1/+10 53.2 +0.1146 0.6117| 0.11451+31/-37 
Scorpii 6.4 | 3-51] 16.1] 24 29.8 22 44.1tII 5.6\-1.0202/0.6119| 0.1138F-33/-90 
Scorpii 5-5 | 3-55] 15.8] 26 6.2 © 13.4|-I1 29.0,+0. 3833) 0.6127] 0.1090]+ 44-22 
Scorpii 6.0 | 3.55| 15-4] 25 16.0 2 39-4- 9 9.4|-0.6905/ 0.6141) 0.1011 | 
Scorpii 3-1 |+3.57/-15.0,-25 23.6 4 53-9- 7 0.8-0.7840 0.6152 —0.0936 
Scorpii 1.2 | 3-60] 14.41 26 14.9 7 48.2.-— 4 14.2|-0.2073! 0.6165] 0.0839 
Scorpii 6.2 | 3-61] 14.2] 26 21.4 8 30.1;— 3 34-1/-0.1584, 0.6168] 0.0815 
Scorpii 6.4| 3.66] 13.2) 27 18.1 13 2.7+ 046.3/+0.4291/ 0.6183! 0.0659 
Ophiuchi 6.2 | 3.67} 11.4) 26 24.1 20 59.4.+ 8 21.7|-0.8632, 0.6198] 0.0379 
Ophiuchi 6.1 |+3.70\-10.9|-27 39.6 22 54.7:+10 11.9 +0. 3026, 0.6199|-0.0311 
Ophi. (zs¢ star) | 5.4.| 3.66) 11.2] 26 28.9 23 58.3 +11 12.60.8826 0.6200] 0.0273 
Ophiuchi 5.4 | 3-72 2 44.4,-10 8.7/+0.6053| 0.6199 0.0175 
Ophiuchi 6.0 | 3.67 § 42.3— 7 18.7\-1.2510 0.6195 -0.0069 
Ophiuchi 6.3 | 3-72 9 44.5- 3 27-3/+0.3575 0.6187 /+0.0075 
Sagittarii (var.)| 4.4 +3.72 II 14.7/— 2 1.2,+0.3290 0.6182|+0.0128 
Sagittarii 6.2 | 3.69 II 34.5- 142.2-0.5054!0.6181| 0.0139 
Sagittarii 5.7 | 3-72 14 27.9,+ 1 3.5 +0.6371/0.6172| 0.0241 
Sagittarii 4-7 | 3-72 18 29.8|+ 4 54.0+1.1722|0.6154 0.0381 
Sagittaril 6.3 | 3-71 21 48.9/+ 8 5.0+1.1706|/0.6137| 0.0495 
Sagittarii 4-7 |+3.67|- 22 4.4|+ 8 19.8 -0.0421'0.6135 +0.0504 
Sagittarii 6.2 | 3.64 I 33-3/+11 39-6 -0.2298' 0.6114) 0.0621 
Sagittarii 6.3 | 3-65 I 41.3|+11 47.2|-0. 1001, 0.6114| 0.0625 
Sagittarii 6.5 | 3.64 I §9-7|-11 55.2|-0.2 508! 0.6112} 0.0635 
Sagittarii 3-3 | 3-62 8 3.1|- 6 7.5|+0.6319| 0.6069) 0.0833 
Sagittarii 2.1 +43.57'- 2 44.11+0.2771! 0.6040'+0.0944 
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MAY. 
= sans | 
Red'nsfrom Apparent w Hour 
Name. Mag Declina- Mean Time 
Aa 
fg ee + ig 
162 B. Sagittarii 6.4 \+3. 24 59.5490 12 45: Il— 1 37. ‘Sct. 0138 0.603 1}+0.0980 49 
127 B. Sagittarii 6.4| 3- 25 3-7 . 
172 B. Sagittarii 5.8] 3. 24 57-9 
189 B. Sagittarii 6.1 | 3. 24 47.5 
201 B. Sagittarii 5.9} 3- 26 3.0 
y Sagittarii 4.9 |+3. 5 24.3 
208 B. Sagittarii 6.1] 3. 24 19.5 
x Sagittarii 4-9| 3- 24 40. 
49 Sagittarii 5-5| 3- . 
51 Sagittarii 5.8] 3. 24 54.34 81 
h Sagittarii 4-7 |+3-41/+1.61-25 4.3 
53 Sagittarii 6.3 | 3- 1.6] 23 37.3 
274 B. Sagittarii 6.1 | 3. 1.6] 23 37-4 ; 
308 B. Sagittarii 6.3] 3. 2.8| 24 9.2 . . 
329 B. Sagittarii 6.1 | 3.25] 3.3] 22 58.2 . . ; 
336 B. Sagittarti_ 6.5 |+3. —22 50.0 13 §9.6\— 1 24.4|+0.1934] 0.§7771+0. 1660 40-32 
4 Capricorni 5-7 |+3-15|+4.5|-22 4.3 19 49.3|+ 4 12.01+0.4315| 0.5713H-0.1789 Hh 54-20 
. Capricorni 6.4 |+2. 92! +5.9 
19: Capricorni 5.7 | 2.88) 6.3 
20 Capricomi . . 
21 Capricorni .5|-0. 
6 Capricorni © 3.2|-0.0661) 0.5487: 0.2156 
114 B. Capricorni 9651 more 
29 Capricorni 
URANUS 
2 Capricorni 
42 Capricorni 
44 Capricorni . | 531840. 2367 | 
151 B. Capricorni ; 0271! 0.5290 0.2398 ‘ 
ya Capricormi . 
e Aquarii . 
150 B. Aquaril . 
186 B. Aquarii 6.1 |+2.16] +8.7 |— 6 59.2 
167 G. Aquarii . 
67 Aquarii ; 
252 B. Aquarii ; : | 
197 G. Aquarii . 3 
263 B. Aquarii 6.1 |+1.97) +9.6|— 5.10.0 
293 B. Aquarii . 
3 Piscium 
Piscium g.11+ 1 18.9 “8 
21 Piscium . r+ 2 
22 Piscium 5.8 |+1.63| +9.1 |+ 2 27.6 
25 Piscium . 
51 Piscitum ; 
136 B. Piscium . 
75 Piscium . 
” Piscium 3-7 [41.13] +8.1 |+14 54.6 
Tol Piscium . 
105 Piscium 
4 Arietis 
2 Arietis 
35 B. Arietis 
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ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
JUNE. 














Tae StTar’s 
Red’ns from 
Mag. 1925.0. 
da | aa | ton. 
5g | owt. 

\rietis 6.5 |+r.0r}+ 8.1'+17 37.6 
\rietis 6.4} 1r.01| 8.2] 16 49.7 
\rietis 5-9 | 1.00 | 19 6.1 
\rietis 5-6 | 0.97| 7-8) 19 30.6 
\rietis 6.2 | 0.95 8.0} 19 28.9 
{rietis 5.4 |+0.9a|+ 7.7:+21 35.8 
{rietis 5-7 | 0.92} 8.1] 19 39.2 
Arietis (mean) | 4.6] 0.89] 8.1! 21 0.2 
Arietis 5.8} 0.85} 7.7; 24 25.6 
Tauri 5-9 | 0.84, 7.8) 24 10.9 

NEW 
Geminorum 5.8 }+1.09|+ 4.8/+24 16.4 
Geminorum 6.r] r.11| 4.9] 25 2.1 
Geminorum 5-1} 1.13! 4.6) 25 13.0 
Geminorum 6.3 #1.18]+ 4.1/+24 33.2 
Geminorum 6.0 .O| 24 25.0 
Geminorum 6.3] 1.17] 3.8) 23 13.0 
Geminorum 3-7 | 1.20] 3.9] 24 36.2 
Geminorum 6.3] 1.20] 3.5] 23 21.2 
Cancri 6.4 #1.25|+ 3.2/+23 49.1 
Cancri 6.2 | 1.26, 2.9] 22 52.8 
Cancri §-5 | 1-25] 2.5| 21 49.8 
Cancri 6.0 | 1.29 1.0 
Cancri §-5| 1-33] 1-3] 20 43.9 
Cancri 6.5 |}+1.36]+ 0.9|+20 18.5 
Cancri 6.5 | 1.36] 0.9] 20 16.4 
Cancri 6.5 | 1.35| 0.8] 19 58.3 
Cancri 6.3 | 1.35] 0.8] 19 50.8 
Cancri 4.2| I.35| 0.2} 18 28.0 
Cancri 6.1 |+1.39|+ 0.2|/+19 9.0 
Cancri (var.) | 6.2 
Cancri 6.4 
Leonis 6.2 
Leonis 6.5| 1. 
Leonis 5.6 |+1.56 
Leonis 5.8] 1. 
Leonis 6.4] 1. 
Leonis 5.0 
Leonis 4.6] I. 
Leonis 5.9 |+1.69 
Leonis 5-2 | 1. 
Sextantis 6.3 
Leonis 5.0] I. 
Leonis 5-7 | 1. 
Leonis 5.4 |+1.89 
Leonis 6.0 | 1. 
Leonis 6.3 | 1. 
Leonis §-5| 1. 
Leonis ¢ 4-5 | I. 
Virginis 6.5 |+2.15 
Virginis 4.8] 2.29 
Virginis 6.0] 2.37 
Virginis 5.0] 2.38 
Virginis §.2| 2. 
Virginis 5-6 |+2.631-20.1 


Apparent | washington 
Declina- Mean Time. 





At ConyuncTION mR. A. 


Y 

























8 4 s8.ol+ 8 0.6/+0.0996!0. 5104 799° 
§ 49-1|+ 8 49.4)+1. 1506, 0.5108 0.1985 
6 26.2|+ 9 25.4|-1.2453,0.5111| 0.1976 
10 16.8|-10 50.9/-0.9495/ 0.5129] 0.1923 





18 58.9I-— 3. 9.4|-0.9720] 0.5297 
23 49.8/+ I 32.2/-0.0568, 0.5322 


MOON. 













7 51.0/+ 6 1.7-0.3767 0.5424) 0.1157 


14 40.5I-I1I 22.5|-0.4882] 0.5399|-0.1304 
15 7-4|-10 §6.5|-0.3983/ 0.5397| 0.1313 
1§ §8.1f-10 7.5|/+0.8038] 0.5394] 0.1331 


0.1364 


0.1404 

16 1 20.0/- I 4.21-1.1894/0.5356/-0.1521 
3 50.6|+ 1 21.§|-0.5522/0.5345| 0.1570 

4 32-9|+ 2 2.4}+0.482110.5342| 0.1584 

10 32.6|+ 7 50.5|+0.3840] 0.5317] 0.1696 

16 29.1|-10 24.4|-0.3437] 0.5291] 0.1801 


20 4.0-— 6 56.3/-0.5408) 0.5276/-0.1862 
20 6.5+ 6 53.9|-0.5091/ 0.5275] 0.1863 
20 11.8/— 6 48.8|-0. 1990) 0.5275] 0.1864 
20 14.41- 6 406.3,-0.0713] 0.5275] 0.1865 
22 18.8/- 445. B +r. 0339| 0.5267] 0.1899 
I 1§.7|- I §4.5|-0.2734| 0.5254|-0.1946 
3 32.9,+ 0 18.4/+1.0040) 0.5245 
16 22.1;-11 16. .3|+ 0.3063] 0.5197 
23 42.3;- 4 9.0/-0.2723/ 0.5173 
© 47.0- 3 6.8)-0.4871/ 0.5169 
3 39-8 2 eafoatn 0.5161 
5 1.84 1 0.3,+1.2480)0.5157 
5 33-7;+ 131.2 +1.3814/0.5156 
II 1.5,+ 649.1|-0.8579/0.5143 
15 58.9|+11 37-6/+0.5458| 0.5132 
© 51.6\— 3 45.7|-0.3784/0.5120 
5 46.3|+ I o. -2/+0.3131/0. 5116 
II 33-9|+ 6 37.5:-0.5714/0.5114 
18 59.6|-10 10. 1!+0. 3851|0.5117 
22 15.9;- 6 59.6'+1.2616|0. 5121 





6 36. gi+ 1 6. alto. 9428 0.5135 
6 59.1|+ 127. ‘9°. 4881) 0. ‘S135 
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JUNE. 






Tue STar’s 
Red'’ns from 
Name. Mag.|___ 1915-9 
Aa | 32 
s 
83 Virginis 5.6 |+2.71 
85 Virginis 6.1] 2.71 
43 H. Virginis 5.5 | 2.92 
231 G. Virginis 6.4] 2. 
236 G. Virginis 5.7| 2.95 
9 G. Libre 6.5 |+3.07|-20. 
17 G. Libre 6.4| 3-15| 20.3 
18 G. Libre 6.1 | 3.16} 20.2 
43 B. Libre 5.7 | 3.26] 20.7 
47 G. Libre 6.1] 3.3 
64 G. Libre 5.8 |+3. 
153 B. Libre 6.3] 3. 
42 Libre 5.0] 3. 
b Scorpii 4.7] 3- 
A Scorpii 4.6| 3. 
31 B. Scorpii 5.4 |+3.62 
3 Scorpii 5-9 | 3-63 
4 Scorpil 5.7] 3-66 
40 B. Scorpii 5.4| 3-6 
x Scorpii 3-0] 3.68 
48 B. Scorpii 4-9 |+3.68 . 
50 B. Scorpit 6.4| 3.67 24 29.8 
65 B. Scorpit 5-5| 3-73 
85 B. Scorpit 6.0] 3.74 
6 Scorpii 3.1| 3.78 
a Scorpii 1.2 |+3.84 . 
116 B. Scorpii 6.2] 3.85 26 21.5 
134 B. Scorpii 6.4] 3. 27 18.1 
118 B. Ophiuchi 6.2] 4. 26 24.1 
95 G. Ophiuchi 6.1 | 4. 27 39-7 
36 Ophi. (rst star) | 5.4 |+4. 6 28.9 
43 Ophiuchi 5-4| 4. 28 3.9 
151 G. Ophiuchi 6.0] 4. 26 12.5 
163 G. Ophiuchi 6.3 | 4. 27 50.8 
x Sagittarii (var.)| 4.4| 4. 27 48.1 
4 G. Sagittarii 6.2 |+4. 6 56.9 
10 G. Sagittarii 5.71 4. 28 3.3 
38 B. Sagittarii 4.7| 4. 28 28.1 
48 G. Sagittarii 6.3] 4. 28 19.1 
66 B. Sagittarii 4-7| 4- 27 4.5 
68 G. Sagittarii 6.2 |+4. 6 41.2 
69 G. Sagittarii 6.3] 4. 26 48.6 
86 B. Sagittarii 6.5] 4. 26 38.3 
126 B. Sagittarii 5-7| 4- 25 5.9 
P Sagittaril 3-3 | 4. 27 4.8 
6 Sagittarii 2.1 |+4. 1.4|-26 24.2 
162 B. Sagittarii 6.4] 4. 24 59.5 
127 G. Sagittarii 6.4] 4.1 25 3.7 
172 B. Sagittarit 5.8] 4.13 24 57.9 
189 B. Sagittarii 6.1 | 4.12 24 47.5 
2o1 B. Sagittarii 5-9 |+4.16)+ 6 3.0 
wy Sagittarii 4.9| 4-14 25 24.2 
208 B. Sagittarii 6.1 | 4.1 24 19.5 
xX Sagittarii 4-9| 4. 24 40.4 
49 Sagittarii 5-5| 4. 24 7.8 
-t Sagittarii 5.8 }+4.1 —24 54.3 


[Eph 15] 


25 


At CONJUNCTION IN R. A. 


© 25.8i— g 2.3}-0.9522| 0.5 
— § 15.3|+0.4554] 0.603 









8 55.41- 0 §4.3/+0.0511| 0.6065 
-7|~1.092 5! 0.6006 


















13 7.5|+ 3. 7-01-0.7504! 0.609 
1§ 24.0\+ 5 17.5|-0.8390| 0.6109 















18 20.6|+ 8 6. 2514] 0.612 .o810 
19 3.0\+ 8 47.0;-0.2005| 0.6130, 0.0787 
23 38.6\-10 49.5|+0.4009! 0.6151} 0.0632 

7 39-S— 3 9-9{-0.8785| 0.6178 0.0355 
9 35-5\- 1 19.1|+0.2958, 0.6182) 0.0287 
IO 39.5— 017.9-0.8907| 0.6183'-0.0250 
13 26.4\+ 2 21.5]+0.6077! 0.6187) 0.0151 





16 25.0|+ 5 12.2|-1.2456; 0.6188}-0.0046 
20 27.7\+ 9 4.11+0.3746) 0.6186|+0.0097 
.3493| 0.61 










18 25.4|+ 6 3.7|-1 2837] 0.6102 
61+ 6 19.3|+0.6957 


© 6.5)/+11 30.1 0.1030 
© 52.0-11 46. 3|-0.8034] 0.6057] 0.1054 
3. 0.1 9 43.6-0.7444) 0.604a] 0.1119 
4 50.0 7 58.4|+0.7126| 0.602 5/+0. 1175 
§ 42.1/— 7 8.5|+0.1758] 0.6018) 0.1201 
© 43.1 7 7.5[-0.8915/ 0.6018) 0.1201 
9 21.6— 3 38.2}-0.0892] 0.5 0.1307 
9 27.11 3 32-8}-0.6177) 0.5985] 0.1309 
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JUNE. 


Tur Srar’s Art CONJUNCTION IN R.A. 



























gittarii 4-7 \+4. 

gittaril 6.3 | 4. 

gittarii 6.1 | 4. 15 1.0,+ 147.3 

gittarii 6.3 | 4. 20 30.1 + 7 3.1|+1.0203/ 0.5880} 0.1606 

gittarii 6.1 | 3. 23 17-9:+ 944.2 

gittarii 6.5 |+3. O 13. 7'+10 37. 7|+0.3203/| 0.5841/+0. 1697 

\pricorni 5.7 | 3. 

:pricorni 5-3 | 3- I§ 2.14 052.1 

ipricorni 6.4 | 3. 18 56. 6+ 4 37-910. . 

\pricorni 5-7 | 3- 21 16.1\+ 6 52.4 2455 | 0.5617] 0.2124 

ipricorni 6.2 1+3. . . 23 18.9/+ 8 50.7/+1.3256,0.5595|+0.2158 

ipricorni 6.5 | 3.64] 10.1 . 23 52. 6+ 9 23.2 ,0735 0. -5589| 0.2167 

ipricorni 4.2 | 3.62] 10.4 ; 2 4.7/+11 30.6|+0.1120) 0.5566] 0.2202 

upricorni 6.1 | 3.58] 11.3 . 6 5.9\— 8 36.7|+1.1379) 0.5524] 0.2260 

RANUS 6.0}.../... 6 21.6\— 8 21.6|+0.4796) 0.5533] 0.2268 

ipricorni §-5 1+3-53|+10.8|-15 31.3 6 24.1|— 8 19.1|-1.0008] 0.552 1/+0.2264 

ipricorni 4-3} 3-54] 11.8 ; 9 16.4\— § 32.9}+1.3561| 0.5492] 0.2303 

apricorni §.1 | 3.39] 12-5 ; 18 3-9/+ 2 56.7 +0.6047| 0.§405| 0.2407 

apricorni 6.0] 3.39] 12.8 

apricorni 6.1 | 3.32] 13 

quarii 6.0 |+3.12|+13.9- 9 27.6 IO 49.51- 4 §0.4}-0.3458) 0. 5260 +0. 2546 

quarii 5-3 | 3-09! 13. . 12 26.9|/— 3 16.2|-1.1926) 0.5247! 0.2555 

quaril 6.1 | 3.03 17 §4.6/+ 2 1.3|-1.1011) 0.5207! 0.2584 

quarii 6.3] 3-01] 14.9] 8 20.1 21 25.1/+ § 25.3/+1.2148) 0. 5183!) 0.2598 

quarii 6.4 |+2.97,+14.9\- 7 24.2 23 52.1}+ 7 47.9)+0.8817) 0.5167 +0.2607 
JULY. 

quarii 5.8 +2. 88't15. O- 526.27 1 5 55.5'-10 19.61+0.4081| 0.5130{+0.2622 

quarii 6.3 2.87| 15.0} 5 15.6 7 0.2\—- 9 16.9|+0.5061 0.5124] 0.2624 

.quarii 6.1 |+2.85/+15.2\- 5 9.9 9 10.5— 7 10.5/+0. o764lo. 5112\+0.2628 

‘iscium 6.4 | 2.68] 14.6] 0 10.3 20 35.9,+ 3 54.8 ~1.2889, 0.5059 0.2631 

‘isclum 6.4 | 2.65) 15.4 133.1] 2 1 1.3.4 812.5'+1.3380| 0.5042 0.2626 


‘isclum 5-7 | 2-59, 14.0/+ 1 38.1 3 22. a|+10 29. 3-1-4326) 0.5034] 0.2622 
‘isclum 4.6 | 2- 56; 14.8) 1 19.0 6 21. 9} 10 30.3,-0.3110 0.5025] 0.2615 

















‘iscium 5.8 +2.50+14.8+ 2 27.7 II 37-7\— § 29.5|-0.1620| 0.5012 +0.2601 
iscium 6.2, 2.51| 15.1 

isclum 5-6 | 2.28, 14.6) 629.4) 8 9 17.1; 8 26.8+1.0390) 0.4989} 0.2494 
isclum 6.5 | 2.24) 13.9] 8 53.7 14 0.7|\~ 3 51.2 -0. 3940] 0.4991] 0.2462 
isclum 6.3 | 2.11] 13.1) 12 30.3] 4 3 33-4)+ 918. 4 —1.0621|0.5007| 0.2351 
isclum 3-7 |+2.00,412.6/+14 54.7 16 44.5/— I 53.3,-0.6842] 0.5039 +0.2219 
isclum 6.2; 1.98] 12.8) 14 13.9 IQ 0.2\+ 018.5 +0.5613) 0.5046) 0.2193 
isclum 6.1 | 1.97| 12.4] 15 §8.7 21 I.g;+ 2 16.7;-0.9146] 0.5052; 0.2170 
\rietis 6.4 | 1.94] 12.11 1659.5] 5 0 37.9;+ 5 46.4-1.2549! 0.5065) 0.2127 
\rietis 5-8 | 1.93] 12.2] 16 32.2 1 28.0+ 6 35.0,-0.5782 0.5068) 0.2117 
\rietis 5.1 +I 6 12.8;+11 11.5,-0.5453' 0.5085: +0.2057 
\rietis 6.4 | 1.87] 11.8] 17 50.9 9 29.4 9 37-7,-0-3660| 0.5098) 0.2014 
{rietis 6.5 {| 1.85] 12. . II 34.5\— 7 36.3 +0.2937) 0.5107] 0.1986 
{rietis 6.4| 1.85 12.1] 16 49.8 12 24.3— 6 48.0,+1.3394| 0.5110, 0.1974 
Arietis 5-9 1.84, 11.4].19 6.2 13 1.2;- 612.2)-1.0475] 0.5113} 0.1966 
Arietis §-6 |+1.82 +11.4}+19 30.7 16 50.6'— 2 29.6|-0.7582] 0.5130;+0.1911 
Arietis 6.2} 1.78) 11.4] 19 28.9 23 9.9,+ 3 38.2/+0.4530 0.5158) 0.1817 
Arietis 5.4] 1.75; 10.7] 2135.8) 6 3 14.44 7 35.3/-1. 1602/0. .§178) 0.1752 
Arietis 5-7 | 1-74) 11.3] 19 39.2 § 1.8+ 919.4|+1.3029) 0.5186; 0.1724 
Arietis (mean) | 4.6| 1.68] 10.8] 21 0.2 13 20. 0 6 37.8}+1.1814| 0.5228] 0.1583 
Arietis 5.8 |+1.62.+ 9.6}+24 25.61 7 126.84 5 6.0/-0.8300;0.5289,+0.1360 


(Eph 15] 




















Bea] xa aa. 
b 3-7/¢tt 57-6 
3.8] 11 49.4 
4 ; 

5 . 
6. ; 
+ 6.3 
78) 
z3 

L-10.0+ 2 28.5 
10.1] 2 68 
10.7} 035.8 
ro.4l+ 1 §2.3 
I15/- 021.5 

J-12.11- x 58.2 
14.3] § 15.0] 17 
16.1| 8 59.3 
15.7] 731-9] 18 
17.2| 11 11.6 

Li6.s- 9 4.9 
18.8) 14 55.9] 19 
19-1) 15 45-4 
19.0| 15 20.8 
19.51 17 48.6 





l42.70-19.5-18 11.8 
[Bph ss) 


10 38.6) 
11 10.3 
1114.0 
16 36.8 
21 33.3 


6.24.81 3 35.01-0.5260| 0.5132] 


11 19.4] 
15 43.21 
7 73 
034.2 
3513 
9 98 
10 0.2 
12 15.1 
12 37.6 
19 13.3 
19 57-9] 
14 5 
23 38.4 
218.3 
9 33-3 


915.1 
2217.8 





+ & 24.4) 


- 5 of 


|+ 820.8] 
-rr 23.3 
-ro 1.7 
b 248.1 
I+ 023.1 
I+ § 32.2 
+ 621.0) 
|+ 8 31.9] 
I+ 853.7 
L 842.3} 
kK 7 59-3 





23 0.21 






+! 


}+0.1602) 
l+r.3541 
|-0.7308| 
l+0.2235 
l+r.r0%4| 
Lo.3715 
o.2151 
}+0.7784) 
|-0.6597] 
|-0.0867] 


l+1.3998, 


-7p0.01 
3+. 3241 
-5|-0.8739 
74.0317 
81.1456 
-2}+0.4237] 
7}+0.0375| 
-21-0.4949} 
7-0-8643} 


0.5184] 0.2544 
0.5179+-0.2345] 








0.515% 


0.5121[-0.2660} 
0.5121] 0.2663 
0.5124! 0.2667 
0.5124] 0.2668 
0.5136) 0.2675 
0.5137/-0.2677 
0.5193 

0.5237] 
0.5251] 
0.5294 
0.5294! 
0.5423] 











.8I-0.62071 0. 
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ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
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ibra 
ibre 
bre 
Abra 
Abra 
Abra 
Abre 
Abre 
‘COrpii 
‘corpii 
corpii 
COrpli 
corpii 
corpii 
corpii 
corpii 
corpii 
\corpii 
corpii 
corpii 
corpii 
corpli 
‘corpii 
corpii 


yphiuchi 
)phiuchi 
Yphi. (1st star) 
Yphiuchi 
Yphiuchi 
jagittarii (var. ) 


sagittaril 
sagittarii 
sagittarii 
sagittarii 
sagittarii 
sagittarii 
jagittarii 
jagittarii 
sagittarii 
sagittarii 
lagittarii 
agittarii 
lagittarii 
jagittarii 
sagittarii 
sagittarii 
jagittarii 
jagittarii 
sagittarii 
sagittarii 
Sagittarii 
Sagittarii 
Sagi ttarii 
Sagittarii 
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HOW HWTONDHOO HORA H WAWHY WDUVAHE WhEAHH ROHHDH QDHNROO LUOAAWOW DOH NH ENN 
appr pha» 


A AABHN AKAN ALAR WAAAR BRU AK AUN AA AV ANw AUD 


JULY. 





oe e é 


19.6 


Declina- 
tion, | 


At Conyuncrionw oc R. A. 


H 
Washington Angle, Y x! y 


H 














h mi 4h 


m 
-18 19.7 | 19 23 40.7|- 643.8 70.6276 0.5596 0.2077 


19.8) 20 4.3920 6 30.4/- 0 9.0-0.2368) 0.5659) 0.1949 


19.8 20 49.3 


19.8 20 58.5 
20.4 21 2.3 


+3-10|-19.4.-21 42.4 


19.0 22 5.4 
18.9] 24 12.4 
18.3, 23 32-9 
18.3 25§ 29.9 
18.025. 4-7 
17.7 2417.1 
17-9 24 59.8 


18.2; 26 1.3 


17-5) 24 35-5 
17-9 -25 52-5 
17-5, 25 38.0 
17.2| 24 29.8 
17.3, 26 6.3 
16.6! 25 16.0 
16.2|-25 23.7 
15.9] 26 14.9 
15.7; 26 21.5 
1§.9| 28 2.7 
15.0) 27 18.1 
12.8-26 24.2 
12.6, 27 39-7 
12.7; 26 29.0 
11.7, 28 3.9 
9-7 
9.2'-27 48.1 
9.0) 26 56.9 
8.3) 28 3.3 
7.2| 28 28.2 
6.3) 28 19.1 
5:9\-27 4-5 
4.8! 26 41.2 
4.8) 26 48.6 
4-7; 26 38.3 
2.9} 27 4.8 
1.7\-26 24.2 
1.2! 24 59.5 
0.9! 25 3.7 
0.8] 24 57-9 
0.1] 24 47.5 
0.3|-26 3.0 
0.7] 25 24.2 
0.8] 24 19.5 
1.8) 24 40.4 
1.9} 24 7.7 
3-0/-24 54.3 
3-1] 25 4.3 
3°5| 23 37-3 
3-6] 23 37-4 
4-9] 24 9.1 








+4.42+ 6.0!-22 58.2 
(Eph 15} 


27 50.84: 


II 12.0|+ 422.0 -0.3725)0.5703| 0.1854 
II 37.6|+ 4 46.7|-0.2973/0.5707| 0.1845 
T§ 45-7|+ 8 45.3;-0-9755|0-5745| 0-1754 
19 24.9|-I1 43.9,-0.9277/ 0.5779|-0.1670 
23 22.2|- 7 55.9|-1.1826]0.5815| 0.1575 

§ §5-1l- 1 38.6)-0.0348 0.5873| 0.1407 
8 41.1l+ 1 0.7.-1.0738] 0.5896) 0.1333 
12 45-7|+ 455.4|+0.3601| 0.5929] 0.1219 
13 46.1+ 5 53.3|-0.1814| 0.5937|-0.1190 
13 53-2)+ 6 0.1|-0.9892] 0.5938] 0.1187 
14 10.0,+ 6 16.2|-0.3102] 0.5940) 0.1179 
14 28. s+ 6 34.0+0.6776] 0.5942] 0.1170 
15 39.6,+ 7 42.20.8885) 0.5951) 0.1136 


1§ 44.8|/+ 7 47.1|+0.3852/ 0.5952 -0.1133 
17 26.9/+ 9 25.0-0.0447 0.5964! 0.1083 
17 40.5)\+ 9 38.0/-1.2051 0.5966] 0.1077 
19 14.0/+11 7.8/+0.236410.5977| 0.1030 
21 46.8|-10 25.9|-0.8527/ 0.5995] 0.0953 
© 7.4\- 8 r1.2|-0.9396| 0.6010,-0.0881 
3 9-4I- 5 16.9|-0.3395| 0.6028) 0.0786 
3 53-11- 4 35.0|-0.2871! 0.6032| 0.0763 
§ 31-0\— 3. 1.3,+1-2744) 0.6041| 0.0711 
8 36.8\— 0 3.410.3287/0.6056. 0.0611 
16 §1.3\+ 7.49.9 0.9573) 0.6089 -0.0338 
18 50.4|+ 9 43.8|+0.2349; 0.6094] 0.0271 
19 56.1 +10 46.7/-0.9653 0.6097| 0.0234 
22 47.4|-10 29.5|+0.5555| 0.6102 —0.0137 
5 59-1- 3 36.5|+0.3284; 0.6109,+0.0109 
7 31-5 2 8.2/+0.3047/ 0.6108 +0.0161 
7 §1.81- 1 48.7|-0.5383| 0.6108| 0.0173 
IO 49.1/+ I 0.9|+0.6274 0.6106) 0.0274 
14 55.8/+ 4 56.9/+1.1810) 0.6100! 0.0413 
18 18.3)+ 8 10.6/+1.1896 0.6091 0.0526 


18 34.1/+ 8 25.8|-0.0319| 0.6091 +0.0535 
22 5.8)/+11 48.3/-0.2085] 0.6080 0.0652 
22 13.9|+11 56.1|-0.0774| 0.6079] 0.0656 
22 32.0/-11 46.0-0.2280) 0.6078] 0.0667 
4 39-9!- 5 54.6,+0.6803 0.6051] 0.0865 
8 13.4|- 2 29.9:+0.3360] 0.6032 +0.0977 
9 23.2)- 1 23.1 -0.9543|0.6026| 0.1013 
10 9.3|- 0 38.9'-0.8060 0.6021| 0.1037 
10 55.4/+ © 5.3'-0.821410.6016; 0.1060 
13 §.1|+ 2 9.5|-0.7589|0.6003] 0.1126 
14 56.4/+ 3 56.2/+0.7096 0.5990 +0.1181 
15 49.1|+ 4 46.7|'+0.1706/0.5985| 0.1207 
15 50.1/+ 4 47.0\-0.9029 0.5985] 0.1207 
Ig 30.9/+ 8 19.3 -0.0910/ 0.5958] 0.1314 
19 36.6|/+ 8 24.8)/-0.6221| 0.5957| 0.1317 
23 37-7|-I1 43.9|+0.7040| 0.5926,+0.1428 
23 53-1|-11 29.2:+0.9066 0.5924] 0.1435 

I 6.6|-10 18.7 -0.3636] 0.5915] 0.1469 

I 13.4|-10 12.2/-0.3444 0.5914) 0.1472 

6 44.6|- 4 54.3, +1.0369 0.5867: 0.1615 














O91 


allels. 


N.S. 


2-87 
o-57 
16/-61 
2\i-Q0 
oOr-9¢ 
41/-9ge 
251-45 


151-54 


45}-22 


17}-45 
16|-48 
8-57 
OY 5 
41-24 
9 DO 
19 eve 
or-Qo 
16}-go 


64\- 3 
33/734 
4;-9e 
21\-49 
6-80 
05 4 
65+ 9 
9 —66 
10-65 
66 +18 


9 33-2I- 2 12.3.+0.3186! 0.5843 +0.1685 +46 -26 


592 


336 


81 
19 
21 


114 
29 
42 


151 
150 


170 B. 


186 


167 G. 


B. 


197 G. 
B. 
B. 


252 


263 
22 


19 
22 
25 
5r 
136 


75 


7 
101 
105 

3 


4 
1 


35 
47 
15 
6 
26 
v 
& 
64 
7 
11 
16 


17 
18 


q 
20 


aI 


in, 


B. 


B. 


B. 


B. 
B. 


B. 


B. 


bo bo 


Name. 


Sagittarii 
Capricorni 
Capricorni 
Capricorni 
Capricorni 
Capricorni 
Capricorni 
URANUS 
Capricorni 
Capricorni 
Capricorni 
Capricorni 
Capricorni 
Aquarii 
Aquarii 


Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 
Piscium 
Piscium 
Piscium 
Piscium 
Piscium 
Piscium 
Piscium 
Piscium 
Piscium 


Piscium 
Piscium 
Piscium 
Arietis 
Arietis 
Arietis 
Arietis 
Arietis 
Arietis 
Arietis 
Arietis 
Arietis 
Arietis (mean) 
Arietis 
Tauri 
Tauri 


Tauri 
Tauri 
Tauri 
Tauri 
Teuri 


Tauri 





OCCULTATIONS, 1915. 
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JULY. 








8 20.0 
6.4 | 3.68) 19.3! 724.2 
5-8 | 3.61| 19.6) 5 26.1 
6.3 5 15-5 
6.1 3. 5 9.8 
6.4 | 3-43 19.9/— © 10.2 
5-7 | 3-37] 19-9/+ 1 38.2 
4.6 | /3.35| 20.1) 1 19.1 
5-4 |+3.32,+19.9'+ 3 1.2 
§.8| 3.31| 20.2} 227.8 
6.2 | 3.31] 20.5, 1 37-4 
5-6] 3.12] 20.21 629.5 


6.5 | 3.07| 19.5] 8 53.8 


6.3 |+2.97/+18.7/+12 30.4 1381 rr 37.8/- 


Hou 
Mean Ths H- 


d 
25 


26 


27 


30 












AtT CONJUNCTION IN R. A. 


Y x! 








h m| h m 


10 29.2/— 1 18.6|+0.3395/ 0.58 


§ 12.1 

7 31.1 
10 6.8 
12 18.1}- 027.9|+0.1631/0.5591 
14 54.0]+ 2 2.4/+0.4480] 0.5583 
16 17.6/+ 3 23.11+1.1909| 0.5555 
16 35.6)/+ 3 40.4/-0.9415] 0.5551 


5 4.0\-0.1997| 0. 563 


20 30.2|+ 511. 
2I 5.0/+ 5 44.8}+1.0027| 0.5073 
17 42.3;+ 1 46.1/+1.1551] 0.5045] 0.2523 
22 20.3|+ 6 16.1|-0.2649] 0. 5044! 0.2489 


4 49.4|-0.9282] 0.5054/+0.2372 





AUGUST. 


3-7 +2.88'+17.9 +14 54.8 
6.2 |+2.87/+18.1/+14 13.9 
6.1 | 2.86] 17.5) 15 58.8 
6.4 | 2.83) 17.1] 16 59.5 
5.8 | 2.83] 17.2] 16 32.3 
5.1 | 2.80) 16.9] 17 24.5 


6.4 |+2.77|+16.6 +17 51.0 
6.5 | 2.76 16.7| 17 37.8 
5-9 | 2.76} 16.11 19 6.3 
5.6 | 2.73] 15.9] 19 30.8 
6.2 | 2.69] 15.7; 19 29.0 
5.4 |+2.67+14.8+21 35.9 
4-6] 2.59! 14.6] 21 0.3 
5.8| 2.54) 12.7] 24 25.6 
5-9| 2.§0 12.6] 24 11.0 
2.49 12.11 25 3.5 

| 
+2.46+12.3:+24 1.6 
2.46 12.3) 23 51.0 
2.46 12.1 24 34.6 
2.46) 12.2} 2412.3 
2.46 12.2} 24 6.4 


2. 46 +12.2'+24 17.6 


WPeNan BY 
CO HG Doh H 


(Eph 1s] 


1 


oe 3 


© 35.8/+ 745. ‘re -5§562}0.5078/+0. 223. 
2 49.4|+ 9 55.5|+0.6 960.508 0.220 
ado attr ee. Oi-0.7 208d 0.2 183f+ 1533 
8 22.3\- 841. 4i-t. 1254 °. "2098 ©.213QI-22+-73 
9 11.6 — 7 53.6|-0.4536|0.5100] 0.2128§+19-62 
I3 52.7\- 3 20.9|-0.4229]0.5114] 0.2066§4+21>-50 
17 6.9\- 0 12.5'-0.2459] 0.5125|+0.2024+30-48 
19 10.4,+ 1 47.3/+0.4089] 0.5132| 0.19924+68-14 
20 36. 2+ 3 10.5+-0.924810.5138] 0.19724—- 8-71 
© 23.1|+ 6 50.6|-0.639110.5151] 0.191G+ 9-% 
6 38.611 5.4/+0.5627/ 0.5176) 0.181g8+81- 4 
10 41.0l— 7 10.41-1.0444' 0.5193|+0.175 31-18-65 
20 42.1\+ gash 2990 52361 0.158m+81+90 





8 44.9\- 9 48.2/-0.7290) 0.5290) O.135q+ 2-6 
13 34.3- § 8.1/+0.1706 0.5311| 0.1295Q)+53- ~18 


16 32.8\— 2 15.4|-0.4326) 0.5324] 0.1198) +19-40 
18 27.5/- 0 24.5/+0.9357| 0-5333/+0. 1158 +90°35 
18 29.7|/- 022. 4.+1.1347' 0.5333] 0.11 5a +g0-40 
18 37.1— 015.1:+0.3447| 0.5333] 0.1159q+65- 8 
18 38.7/- 0 13.6)+0.7595] 0.5333] 0.1154 +90°15 

Bi+90-27 


18 56.3/+ © 3-4/*0-9023 0.5335] 0.1 
18 58.4'+ 0 5.4'+0.6993'0. 5335 +0.1 1479490 +10 
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AUGUST. 

Limit- 

THE Star's At CONJUNCTION IN R. A. ing Par- 

allels. 

Red'ns from | 
Name. Mag 1915.0. ‘Declina- Ausle Y x/ y Ss. 
| Aa ae tion. H 

8 ” ° ’ h m e 
auri 6.5 +2.46/+12.2/+24 16.0] 8 19 2.3|/+ 0 9.2/+0.7362| 0.5335/+0.1146 
auri 3-0] 2.45] 12.3] 23 50.8 19 43-2\+ 0 48.7|+1.2792] 0.5338) 0.1132 
aurl 5-3 | 2.46] 11.6] 25 19.6 21 I.3]+ 2 4.3|-0.2143] 0.5344] 0.1105 
auri 5-6 | 2.401 10.7) 2615.8 6 32.5|+11 16.6|-0.2968] 0.5383] 0.0898 
auri §.0| 2.38] 10.0] 27 9.1 10 54.5|— 8 30.2 0.5400} 0.0800 
auri 5-3 [*2-35 +10.6|+25 26.0 II 57-4|- 7 29.3|-1.0763] 0.5404|+0.0776 
urige 6.0! 2.29] 8.7] 2745.5] 5 1 38.5!+ 5 44.0;-0.6547! 0.5449] 0.0456 
urige 6.5| 2.25] 8.3 27 34 6 58.7|+10 53. 1/0. .2485| 0.5463] 0.0327 
urigz 6.0] 2.2 27 55.6 9 16.1\-10 54.1,-0.5627]| 0.5469] 0.0271 
aur 6.4] 2.20, 7.6) 27 52.5 6 2.5 -0.3992! 0.5 0.0147 
auri 1.8 |+2.201+ 7.0/+28 32.3 -5i- 346.111.1054 0.5483/+0.0089 
urigee 6.5] 2.16] 7.0] 27 36.6 20 58.41+ 0 23.9\-0.0633] 0.5490/-0.0018 
urigee 5.7 | 2.14] 7.1| 2652.4 21 31.81+ 0 56.1/+0.7475] 0. 549% 0.0032 
auri 5.6] 2.12! 6.3] 27 56.7 3 39.81+ 6 51.41-0. 5009) 0 0.0185 
aurl 4.6] 2.11] 6.3] 27 35.7 4 43.4|+ 7 22 6-0.1354l Ove 0.5497| 0.0211 
auri 6.1 |+2.09|+ 5.9/+27 34.2 8 8.2/+11 10.4,-0.1950, 0.5499|-0.0296 
eminorum §-7 | I. 3.91 25 29.0] 7 8 24.6)+10 36.5'+0.6501 0.5480] 0.0890 
eminorum 6.2] 1. 3.7| 2611.7 9 §8.0\-11 §3.4/-0.2695] 0.5477] 0.0927 
eminorum 6. . 3.6] 26 1.9 10 1§.9|-11 36.1|-0.1186] 0.5477| 0.0934 















a7 
eminorum 5 . 3-3| 24 16.4 16 8.9— 5 §5.1.+1.2138] 0.54 a 
l-0.272 5| 0.5462/-0. 1094 -10 


emmorum 6.3 


eminorum 6.1 |+1.87]+ 3.0/+25 2.1 17 9.2|- 456.9 50 
eminorum 5.1 25 12.9 ar 8.1- 1 6.1|-0 3789| 0.5452] 0.1185 -46 
eminorum 6.3 2433-1] 8 3 .52.7/+ 5 24.8-0.5 0.5433] 0.1334 55 
eminorum 6.0 24 25.0 4 19.2|+ § 50.3!-0.4160) 0.5431] 0.1344 50 
. 5 9.3\+ 6 38.7/+0.7762/ 0.5428) 0.1361 fg 
NEW 

eonis 5.0 + 4 4.3912 6 32.3/+ 457.5/+0.1932) 0.5163|-0.2659 1+ 54-33 
eonis 5-7 2 24.9 9 46.6/+ 8 5.9:+1.0656)] 0.5163) 0.2671 Hoo+14 
eonis 5.4 2 28.5 15 0.7 1045-4-0.4013 0.5165| 0.2687 1+23|-66 
eonis 6.0 2 6.8 15 §0.4/-10 1.3/-0.24 0.5166|-0.2689 3 1/-57 
eonis 6.3 © 35.8 Gi 7 52.1/+0.7423| 0.5168) 0.2693 G0-— 5 
eonis 5-5 I §2.3 — 7 30.7|-0.6891| 0.5168) 0.2693 —go 
eonis 4:5 © 21.4 © 56.5|- 1 11.7|-0.1203] 0.5176] 0.27001 37}-50 
eonis 6.2 1 58.1 I 40.5 029.1 0.27001 83/+41 
irginis 6.5 |+r. .6i- 5 15.0 19 33-0- 7 9 st-o.04 .26701+-40) -46 
irginis 5-3 859.2114 5 5.81+ 2 5.4\+1.2848] 0.5260] 0.26261+81/+33 
irginis 4.8 7 31.9 7 44.9+ 4 39.5|-0.9T10) 0.5272] 0.2609 6/-g0 
irginis 6.0 IIT 11.5 14 §8.2|+11 38.9|+0.9939] 0.5308] 0.25571+-79/+11 
irginis 5.0 9 4.9 14 §9.5|}+11 40.2|-1.1838] 0.5308] 0.2557 1-26/-90 
irginis 5.6 14 55.8 8 56.1/+ 5 1.31+0.3879] 0.5418)}-0.23731+-59|-23 
irginis 5.6 15 45.4 14 12.1\+10 6.6140. 0.230414-37/-43 
irginis 6.1 15 20.7 14 41.8}+10 35.3|-0. 0.2297 101-77 
irginis 5:5 17 48.6 59-7/- © 43. 5|-0-9037| 0.5557] 0-2090F-14;-90 
irginis 6.4 18 11.7 4 33-5\- © 2.2'-0.6588 0.2077] O-90 
ifginis 5.7 18.1\~18 19.7 5 14.44 0 37.3|-0.6656] 0.55 2065 -go 
ibra 6.5 20 4.3 12 9.0+ 7 16.9|/-0.2715] 0.5622] 0.1935[+-19|-59 
ibrz 6.4 18.6] 20 49.3 16 §4.6|+11 52.0/-0.407 5] 0.5661] 0.1838 }+-11|-69 
ibreae 6.1 18.5| 20 58.4 17 20.6|-11 42.9 “0.3316 oO. 5 0.18291 5|-63 
ibra 5-7 al 2.3 — 7 40. 0.173852 5|-90 
ibree 6.1 |+2.76|-18.3|-21 42.4 N- 4 5.7/-0.9663 0.5727|-0.1653 -23/-90 
ibree §.8| 2.83] 18.1] 22 5.4 § 17.4/- 0 13.2/-1.2232/ 0.5758 0.1558f-45/-88 
ibre 6.3] 2.99 18.2] 24 12.4 IX 58.3|+ 6 12.1}-0.0632/ 0.5 0.1390]+231-47 
ibre- 5.0| 3.0 .G| 23 32.8 14 47.9|+ 8 §5.0\—1.1126} 0.5828) 0.13159-37|-90 
corpii 4-7} 3-15] 17-8] 25 29.9 18 57.9-11 4.9'+0.3376! 0.5856] 0.1203 9+43/-25 
corpii 4.6 !}+3.171-17.5'-25 4.7 19 §9.8'—-10 5.5/-0.2097: 0.5864!-0.1174 14!-56 
281°— 191538 (Eph rs] 











594 OCCULTATIONS, 1915. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
| AUGUST. 
Tag Star's At CoNJUNCTION In R. A. iw, Pee 
Red’ns from 
Apparent 
Name. Mag.|___*975S:9- et i Washington 
4a | dd on 
~— |, | wl « «lg hm b. 
31 B. Scorpii 5.4 +3.16\-17.2\-24 17.1917 20 7.1\- 9 58.5|-1.0265) 0.5 
3 Scorpii 5-9| 3-17| 17-41 24 59.8 . 
4 Scorpii 5-7 | 3-20) 17.8] 26 1.3 . 
40 B. Scorpii 5-4 | 3-20] 17.1] 24 35.5 
n Scorpii 3-0 | 3.22] 17.6) 25 52.5 
48 B. Scorpii 4-9 |+3.25|-17.2]-25 38.0 
50 B. Scorpii 6.4 | 3.24) 16.8) 24 29.8 
65 B. Scorpii 5-5 | 3-33| 17-1] 26 6.2418 
85 B. Scorpit 6.0 | 3.34] 16.4] 25 16.0 
6 Scorpii 3-1 | 3-39] 16.0, 25 23.7 
a Scorpli 1.2 |+3.47|-15.8|-26 14.9 
116 B. Scorpii 6.2 | 3.49! 15.7] 26 21.5 
Scorpii 2.9 | 3-56] 16.0] 28 2.7 
134 B. Scorpii 6.4 | 3-61] 15.1] 27 18.1 
118 B. Ophiuchi 6.2 | 3.76) 13.1| 26 24.2 
95 G. Ophiuchi 6.1 |+3.83/-13.1|-27 39.7 | 19 
36 Ophi. (1st star) | 5.4 | 3-80 13.1] 26 29.0 
43 Ophiuchi §-4| 3-92] 12.3] 28 3.9 
163 G. Ophiuchi 6.3 | 4.05] 10.4] 27 50.8 
Sagittarii (var.) | 4.4 | 4.08] 10.0] 27 48.1 
4 G. Sagittarii 6.2 |+4.06|-— 9.6/-26 56.9 
10 G. Sagittarii 5-7 | 4-15} 9.1] 28 3.3 18 17. ‘8l+10 17. 3|+0.6202 0.6009; 0.027 - 
38 B. Sagittarii 4-7 | 4-23] 8.2| 28 28.2 22 31.9|— 9 39.3/+1.1823/ 0.6003; 0. o4o8 62 +36 
48 G. Sagittarii 6.3 | 4.28) 7.3] 28 19.1720 2 0.4|- 619.6/+1.1917/0.5995! 0.052062 -37 
66 B. Sagittarii 4:7 | 4.24] 6.7) 27 4.6 2 16.6|/- 6 4.0]-0.0464/0. $995, 0.0529 HI6 -40 
68 G. Sagittarii 6.2 |+4.28|- 5.6]-26 41.3 5 54.7|- 2 35.01-0.2246] 0.5985 +0.0644 8-<7 
69 G. Sagittarii 6.3 | 4. 5-6] 26 48.6 6 3. -0918/ 0.5984, 0.0648 H 15-90 
86 B. Sagittarii 6.5 | 4. §.5| 26 38.3 “2443 oO. 5983; 0.0658 8-3 
@ Sagittarii 3-3 | 4. 3.8] 27 4.8 61-5 
6 Sagittarii 2.1 | 4. 2.6| 26 24.2 “35 
162 B. Sagittarii 6.4 4: ~— 1.9|-24 59-5 31-00 
127 G. Sagittarii 6.4! 4.38) 1.6] 25 3.7 1-9 
172 B. Sagittarii 5-8 | 4.38] 1.5] 24 57.9 8430 oO. $934 oO. 1047 1-9e 
189 B. Sagittarii 6.1} 4.40] 0.7] 24 47.5 791 oO. S918; 0 O.LIIT E37 
2o1 B. Sagittarii 5-9 | 4.47| 0.5] 26 3.0 f4a- 1 
y Sagittarii 4-9 |\+4.45|— 0.11-25 24.3 | 31 Br 
208 B. Sagittarii 6.1! 4.42/+ 0.1| 24 19.5 §-0c 
X Sagittarit 4:9 4.46] 1.2] 24 40.5 0.1297 20-40 
49 Sagittarii 5-5 | 4-444 1.31 24 7.8 i; 
51 Sagittarii 5-81 4.50, 2.3] 24 §4.3 0.1411 BOS— 4 
h Sagittarit 4-7 |\+4.52|+ 2.41-25 4.3 65-9 
53 Sagittarii 6.3] 4.47| 3.0] 23 37-3 8-07 
274 B. Sagittarit 6.1] 4.47) 3-0 23 37-4 gts 
308 B. Sagittarii 6.3] 4.53] 4.31 24 9.1 65-19 
329 B. Sagittarii 6.1] 4.51} 5.6] 22 58.2 i -% 
336 B. Sagittarii 6.5 |+4.52|+ 5.9+-22 50.0 arn 
4 Capricorni 5-7| 4-51| 7-5| 22 4.3 $22 0.1822 63-1! 
v —_ Capricorni 5.3 | 4.42] 10.s| 18 26.1 0.2012 51-78 
81 B. Capricorni 6.4 | 4.43| r1.5| 18 20.8 re) “5612 0.2086 4-83 
19 Capricorni 5-7 | 4-44| 12.1! 18 14.6 24-55 
2 Capricorni 6.5 |+4.43|/+12.8-17 51.6 34-48 
6 Capricorni 4.2 | 4.43] 13.3] 17 34-1 44-35 
URANUS 6.0/...]. 17 35-0 $4735 
114 B. Capricorni 6.1 | 4.43| 14.2| 17 41.6 | 23 2725 
29 Capricorni 5-5 | 4-37| 14-5] 1§ 31.3 15-90 
“4 Capricorni 5.1 |+4.34 +16.8-14 25.3 as- 8 
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OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
AUGUST. 


999 


Capricorni 
. Capricorn 
- Aquarii 
Aquarii 
. Aquarii 
>. Aquarii 
+. Aquarii 
Aquarii 
3. Aquarii 
. Aquarii 
B. Aquarii 
B. Piscitum 
Piscium 
Piscium 
Piscium 
Piscium 
Piscium 
Pisctum 
Piscium 
B. Piscium 
Piscium 
Piscium 
Piscium 
Piscium 
Arietis 
Arietis 
Arietis 
. Arietis 
. Arietis 
Arietis 
Arietis 
Arietis 
Arietis 
Arietis (mean) 
64 Arietis 


+ Tauri 
II Tauri 
16 = Tauri 
17 = Tauri 
13 Tauri 

qs Tauri 

20 ~= Tauri 
21 Tauri 

22~=Ss Tauri 

n = Tauri 


280s Tauri 
14 H. Tauri 
p = Tauri 
@ Tauri 
x  Tawri 


Bmw we wr 
to to 


wre 












17 24-5 









+ 


Ge 
io) 
- 

wa 

wn 
wy 

> 
ee 
on 


.45| 16.4] 24 25.7 


+ 


+ 


+ 


36|+15.3/+23 52.9 


6.4 
5-7 
4.6 
5-4 
5.8 
6.2 
5.6 
6.5 
6.3 
3°7 
6.2 
6.1 
6.4 
5.8 
5.1 
6.4 
6.5 
5-9 
5-6 
6.2 
5-4 
4.6 
5-8 
5-9 
6.1 
5-4 
3.8 
5.6 
4-3 
4.1 
5.8 
6.5 
3.0 
5.2 
5-3 
5.6 
5.0 
5-3 


+ 


.28 +12.9)+25 26.0 




















Limit- 
At Conyuncrion In R. A. ing Par- 
allels. 
Ww. Hour 
Mean Time. Anale, Y x’ x |S. 
d h m/ h ° 
28 14 16.3|+ 2 43. ger. 2101| 0.5423/+0.2435 +28 


25 


27 


28 


30 


31 


17 20.4|1+ 5 41.7|+0.2513/0.5401| 0.2468 
611.6 5 52.3|-0.2616] 0.5314] 0.2580 
7 47-5} 4 19.4)-1. 1030) 0.5303) 0.2591 
9 24.3|— 2 45.7\-1.3298] 0.5294] 0.2601 

13 10.0|+ © §2.9|-I.0059| 0.5272/+0.2623 

16 36.614 4 12.9/+1.2984| 0.5252| 0.2640 

IQ 0.6/+ 6 32.4/+0.9689) 0.5239] 0.2650 
© 56.0|-11 43.2,+0.5020] 0.5213] 0.2669 
I 59.2|-10 42.04 .5997| 0.52006, 0.2672 
4 6.31 8 38.7,+1.0671/ 0.5196)+0.2676 

15 13.4|+ 2 8. ‘alr, 1704] 0.5153] 0. 2683 

19 31.1|+ 6 18.1'+1.4293| 0.5139] 0.2679 

21 47.7|+ 8 30. 7-1-3090] 0.5132) 0. 2675 
O 41.8/+11 19. 6-0. 1995| 0.5125] 0.2669 
2 55.6\-10 30. 5|—1.4003] 0.5120/+0.2664 





20 23.9|+ 5 44.6}-0.9426) 0.51021+0.2393 
9 10.9|— 5 §1.5|-0.5755| 0.5124] 0.2251 
II 22.4|— 443.7|+0.6534| 0.5129) 0.2225 
13 20.7\— I 49.0\-0.8053] 0.5134] 0.2200 
16 50.7/+ 1 34.8|\-1.1436] 0.5142, 0.2155 


17 39.4|+ 2 22.0|-0.4755| 0.5144/+0.2144 
22 16.7\+ 6 50.9|-0.4459] 0.5157] 0.2081 
1 28.4|+ 9 56.8|-0.2705] 0.5166] 0.2035 
3 30.4|+11 §5.1/+0.3806| 0.5172] 0.2006 
4 55-1|-10 42.8|-0.9470} 9.5177) 0.1985 
8 39.2,- 7 5.6/-0. 
14 50.5- 1 5. 7I+0. 5316) o. “5210 oO. nee +78 - 6 
20'-68 





16 43.5 © 1.9|-0.7599| 0.5307] 0.1357 
21 31.3)+ 4 36.5|+0.1 362] 0.5325/+0.1260 
© 28.9+ 7 28.5|-0.4657| 0.5335] 0.1199 
2 23.2+ 919. 
2 25.3'+ gar. 















































SEPTEMBER. 
17 B. Aurige 6.0 |+3.241+10.3|+27 45.5] 1 9 32.3-- 8 34.5|-0.6914/ 0.5437|+0.04541+ 4/-60 
38 B. Auriga 6.5 | 3-17] 9- 14 53-2)- 3 24.7|-0.2857] 0.5448] 0.0325 1+27|-33 
47 B. Aurige 6.0 |+3.16}+ 9.2]+27 55.6 17 10.9|- 1 11.7|-0.5998] 0.5453/+0.0270}+ 9/-53 
(Eph 15] 
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—— +. 


THs Star's 


Name. 


354 B. Tauri 
p Tauri 
107 B. Aurige 
112 B. Aurige 
406 B. Tauri 


136 Tauri 
415 B. Tauri 
37 Geminorum 
39 Geminorum 
40 Geminorum 


48 Geminorum 
52 Geminorum 
A Geminorum 
176 B. Geminorum 
181 B. Geminorum 


187 B. Geminorum 
192 B. Geminorum 
K Geminorum 
82 Geminorum 


5 B. Cancri 
9 Cancri 
lt Cancri 
49 B. Cancri 
” Cancri 
39 Cancri 
40 Cancri 
102 B. Cancri 
e Cancri 
6 Cancri 


139 B. Cancri 


4 
227 B. Cancri 


370 B. Virginis 
~ Virginis 
75 Virginis 
83 Virginis 
85 Virginis 
43 H. Virginis 

231 G. Virginis 

236 G. Virginis 
9 G. Libre 
17 G. Libre 
18 G. Libre 
43 B. Libre 
47 G. Libre 
64 G. Libre 

153 B. Libre 
42 Libree 
b Scorpii 
A’ Scorpii 
31 B. Scorpii 
3 Scorpii 
4 Scorpii 


TT 


OCCULTATIONS, 1915. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 


SEPTEMBER. 














5 29.3|+10 41.4 
II 39.1|— 7 21.6 


12 34. 
13 24.2|/- 7 18. 
14 31.0-— 614. 
14 58. . 
16 53-9 3 55- 
22 40.0+ 1 38. 
5 1 88+ 4 2 
I §0.5|/+ 442 
7 4§.01+10 25. 
13 35- . 
17 6.6/- 431. 





AM HD ARP AAR AN ON ¢ 
hANnD BH NWN 


4 4 7. 


20 38.5|— 5 40. 


12 9 33.6/+ 647. 
10 15.8/+ 727. 


18 3 1.5\- 024.1 


15.7 .+2.76\-16.5-26 1.2 2 3.4- 216.3 


[Eph 15) 


455. gi+10 9. 2|-0. I 










.Q|-0.9302} 0. 3878 0 0.1170 










+0.7103| 0.5 
—0.5381| 0.5472 











10 §6.0/1+ 8 6.3/-0.5770) 0.5622 0.2 


'1142 oO. 5875, 


9.7539! 0.§879 -0.1154 


OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
" SEPTEMBER. 






Tug StTar’s 








Name. 
> B. Scorpii . . . 
Scorpii 3-0| 2.78] 16.4] 25 §2.5 
3 B. Scorpii 4.9 | 2.81] 16. 
> B. Scorpii 6.4| 2. 
5 B. Scorpii 5.5 | 2.86] 16.0 
5 B. Scorpii 6.0 |+2.891-15.4 
=] Scorpii ; 
, Scorpii 1.2 | 3.02] 15.0 
6 B. Scorpii 6.2 | 3.04) 14.9 
4 B. Scorpii 6.4 | 3-16] 14.5 
8 B. Ophiuchi 6.2 +3.31|-12.8 
5 G. Ophiuchi . 
36 Ophi. (rst star) | 5.4 | 3.35' 13.0 
$3 Ophiuchi 5.4] 3-47| 12.2 
st G. Ophiuchi 6.0| 3.49! 10.9 
63 G. Ophiuchi 6.3 +3.61' . 
~*~ Sagittarii (var.)| 4.4 | 3-64) 10.2 
4 G. Sagittarii 6.2} 3.63} 9.8 
10 G. Sagittarii 5-7 | 3-721 9.5 
66 B. Sagittarii 4-7 | 3-83) 7.2 16 
68 G. Sagittarii 6.2 |+3.88|- 6.2 
69 G. Sagittarii 6.3 | 3-89] 6.2 
86 B. Sagittarii 6.5 | 3.89) 6.1 
(26 B. Sagittarii 5-7 | 3-94, 4.0 
rd Sagittarii 3-3 | 4.01] 4.6 
6 Sagittarii 2.1 (+4.05|— 3.5 
262 B. Sagittarii 6.4| 4.02] 2.7 
127 G. Sagittarii 6.4] 4.03] 2.4 17 
172 B. Sagittarii 5.8] 4.04] 2.4 
189 B. Sagittarii 6.1] 4.07] 1.6 
zor B. Sagittarii 5-9 |+4.14\— 1.5 
%  Sagittarii 4.9 | 4.13] 1.1 
208 B. Sagittarii 6.1 | 4.10- 0.7 
x Sagittarii 4.9 4.16)+ 0.2 
49 Sagittarii 5-5 | 4.14] 0.4 
51 Sagittarii 5.8 |+4.22(+ 1.3 
h Sagittarii 4-7 | 4.23} 1.2 
53 Sagittarii 6.3 | 4.19] 2.0 
274 B. Sagittarii 6.1 | 4.20} 2.1 
308 B. Sagittarii 6.3| 4.27] 3.1 
329 B. Sagittarii 6.1 +4.27\+ 4.5 18 
336 B. Sagittarii 6.5 | 4.27] 4.9 
4 Capricorni 5-7 | 4-31; 6.5 
v __ Capricorni §-3| 4-27, 9.8 
81 B. Capricorni 6.4| 4.30, 10.8 
19 = Capricorni 5.7 +4. Prete 4 . 
21  Capricorni 6.5 4-32 12.1} 17 51.6] 19 
URANUS 6.0 | 17 49.5 
§  Capricorni 4.2 Cal 12.7 17 34.1 
114 B. Capricorni 6.1 4-35) 13.6] 17 41.6 
29 «= Capricorni §.§ +4.29 414.115 31.3 
42 Capricorni 5.1, 4.32| 16.6] 14 25.4 
44. Capricorni 6.0 4.34. 16.9] 14 47.0 
1st B, Capricorni 6.1 4.30; 17.8, 13 6.9] 20 
130 B. Aquarii 6.0, 4.26 20.6 9 27-5 
p Aquarii 15.3 +4. aqitar.r 1- 8 14.6 


[Eph 1s} 


At ConyJUNCTION IN R.A. 





3 31.3, 
5 5.8+ 0 38.7'+0.0252 0.5 
5 19.74 © §2.1|-1.1481| 0.5895] 0.1060 
6 55. 6+ 2 24.1/+0.3101| 0.5902] 0.1014 


1r 56. B+ 713. 1-0. 8790 oO. 5924 
15 4.041012. -7\-0. -2707| 0.5936 
1§ 49. O'+10 55.8 -0.2173| 0.5938 
20 41.8/— 8 23.5 +0.4086] 0.5953 


5 13-9)- 0 12.6, -0.8966/ 0. 5969 
717.6,+ 145. 9 +0.3161 0.5971 
8 25.9+ 251 -4 0.9048] 0.5972 
11 24.0+ 5 42.1+0.6433| 0.5973 
14 34. Bit 845. 0-1. 2626) 0.5972 


18 54.1-11 6. 5 +0. 4133) 0.5969,+0.0107 
20 30.5|- 9 34.1,+0.3894/ 0.5967 
20 51.7|\- 9 13.8-0.4701| 0.5966 
23 57.0\- 616. a'+0. 7188) 0.5961 
8 3.7|+ 1 30.5 +0.0464| 0.5939 
II 45.7|+ § 3-4/-0.1342/0.5925 
II 54.2|+ § 11.6,-0.0003/ 0.5924 
12 13.8/+ 5 30. -4-0.1§42/ 0.5923 
18 21.6|+11 23.2 -1.2655/ 0.5895 
18 38.9|+11 39.9 +0.7732| 0.5894 





0 25. 1|- 647. 9-0. 7465 0.5864] 0.1007 
I 13-5|- 6 1.4-0.7625] 0.5859] 0.1030 
3 29.7|- 3 50-6-0.6991/ 0.5846) 0.1093 
§ 26.5|— 1 58.5 +0.8014) 0.5834/+0.1147 
6 21.9/- I 5.3,+0.2503| 0.5828] 0.1172 
6 23.0\- I 4.2'-0.8470] 0.5828} 0.1172 
10 14.9|+ 2 38. 6 -0.0181/0. 5803] 0.1276 
10 20.8/+ 2 44.3-0. 5610] 0.5802] 0.1278 
14 34.0/+ 6 47.7 +0.7929|0.5773|+0.1387 
14 §0.1/+ 7 3. I +1.0000) 0.5772 0.1394 
16 7.3\+ 817. 3, -0.2986 0.5762| 9.1426 
16 14.4|+ 8 24.2'-0.2790| 0.5762] 0.1429 
22 1.8-10 1.7, +1.1301| 0.5720] 0.1570 
o 58.6-— 711. 5,+0. 3948] 0.5698/+0. 1638 
I 57.2 63 .2'+0.4156| 0.8 0.1660 
7 57.2|- 028.5'+0.6722| 0.5645] 0.1790 
17 26.8)+ 8 40. 5 1.2660] 0.§571| 0.1978 
21 30.511 24.50.5398) 0.5540) 0.2051 
23 §5-1\- 9 5.0,-0.1481] 0.5522/+0.2092 
2 37. -O/- 6 28. 7,+0.0280 0.5502! 0.2136 
4 3.2'— § 5.4 +0.3018]0.5502| 0.2162 
4 §3-4|- 4 16.9, +0.2175/0.5484| 0.2172 
9 1.8'- 017.0 +1.2595/0.5454| 0.2233 
9 20.4,+ 0 0.9.-0. QIOI| 0.5452|+0.2238 
21 16.1 +11 32. 7|+0. 7181| 0.5369) 0.2390 
ar 58. 5 -1r 46.3.4. 2620] 0.5365] 0.2398 
I 6.4/- 8 44.6 +0.2902) 0.5344] 0.2432 
14 12.2'+ 3 56.0-0.2424| 0.5268, 0.2546 


15 49.8:+ 5 30.6—1.0929! 0.5229 +0.2557 
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ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 








































JUNE. 
THE STAR’s At ConyuncTion iv R. A. 
Red’ns from 
Apparent Hour 
Name. Mag. ‘o Declina- Washington Angle, Y x’ x 
Aa | d8 H 
. 8 h m/| bh m 
83 Virginis 5.6 |+2.71|-20.2 . I 56.0\— 5 44.5|+0.1903] 0.5542}-0.2346 
85 Virginis 6.1] 2.71) 20.1 . 2 24.7|- § 16.80.3352] 0.5547] 0.2340 
43 H. Virginis 5.5 | 2.92| 20.4 . 15 5.9+ 6 56.4/-0.7098) 0.5672] 0.21.41 
231 G. Virginis 6.4] 2.9 15 46.7/+ 7 36.1|-0.4706] 0.5679} 0.2129 
236 G. Virginis 5.7 | 2.95] 20. . 16 26.01+ 8 13.9-0.4779| 0.5685] 0.2117 
9 G. Libree 6.5 |+3.07|-20.4 . 23 3-5|- 9 23-6-0.0993] 0.5753}-0. 1989 
17 G. Libre 6.4| 3.15] 20.3 . 3 36.6 § 1.1]-0.2378] 0.5799) 0.1893 
18 G. Libree 3-16] 20.2 . 4 1.4\— 4 37-2|-0.1641/ 0.5803] 0.1884 
43 B. Libre 3.26] 20.7 8 1.8 046.4|-0.8363| 0.5843] 0.1793 
47 G. Libre 3. Il 34.3|+ 2 37-7/-©.7931| 0.5879} 0.1708 
64 G. Libre +3.36|-19. . 15 24.34 6 18.4|-1.0485] 0.5916}-0.1612 
153 B. Libre 3.50] 18.8 2 45.0\-11 36.5|+0.0744| 0.5974] 0.1442 
42 Libree 3.52) 18.3 . © 25.8— 9 2.3|-0.9522] 0.5998] 0.1366 
b Scorpii 3.62] 18. 422.8\— 5 15.3|+0.4554] 0.6030) 0.1251 
A Scorpii 3- 5 21.4|— 4 19.2/-0.0793}] 0.6038) 0.1221 
31 B. Scorpii +3. § 28.3\— 4 12.6\-0.8751) 0.6039/-0.1218 
3 Scorpii 3. 5 44.6\- 3 57.0|-0.2065] 0.6041] 0.1210 
4 Scorpii 3. 6 2.5\- 3 39.8)+0.7661| 0.6043) 0.1201 
40 B. Scorpii 3. 7 11.4\— 2 33.8|-0.7781) 0.6052| 0.1166 
rd Scorpii 3- 7 16.4,— 2 29.1|+0.4766) 0.6053) 0.1164 
48 B. Scorpii +3. 8 55.4\- 0 §4.3|+0.0511| 0.6065/-0.1113 
50 B. Scorpii 3. 9 8.6\— 041.7\-1.0925] 0.6066, 0.1106 
65 B. Scorpii 3. 10 39.3/+ 0 45.1/+0.3259| 0.6078) 0.1059 
85 B. Scorpii 3- 13 7.5|+ 3 7-0}-0.7504] 0.6094) 0.0980 
6 Scorpit 3 15 24.01+ 5 17.5|-0.8390) 0.6109} 0.0907 
a Scorpii +3. 18 20.6/+ 8 6.4|-0.2514) 0.6126)-0.0810 
116 B. Scorpii 3. 19 3.01+ 8 47.0-0.2005] 0.6130, 0.0787 
134 B. Scorpii 3. 23 38.6-10 49. 5|+0.4009! 0.6151! 0.0632 
118 B. Ophiuchi 4. 7 39-S- 3 9-9 8785, 0.6178] 0.0355 
95 G. Ophiuchi 4. 9 35-5\— 1 19.1}+0.2958) 0.6182] 0.0287 
36 Ophi. (1st star) +4. 10 39.5'— 0 17.9|-0.8907| 0.6183|-0.0250 
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43 Ophiuchi 4. 13 26.4'+ 2 21.5|+0.6077| 0.6187] 0.0151 
151 G. Ophiuchi 4. 16 25.0\+ § 12.2}-1.2456; 0.6188|-0.0046 
163 G. Ophiuchi 4. 20 27.7\+ 9 4.1/+0.3746 0.6186|+0.0097 

x Sagittarii (var.) 4. 21 58.0'+10 30.3}+6.3493| 0.6184) 0.0150 

4 G. Sagittarii +4. 22 17.8/+10 49.3|-0.4848) 0.61831+0.0162 

10 G. Sagittarii 4. I I1.2}-10 25.0+0.6645] 0.6178) 0.0263 

38 B. Sagittarii 4. 5 12.7|\~ 6 34.2]/+1.2077| 0.6167 

48 G. Sagittarii 4. 8 31.2|\— 3 24.5|/+1.2125] 0.6154 

66 B. Sagittarii 4. 8 46.6|— 3 9.8/+0.0022| 0.6153 

68 G. Sagittarii +4. 12 14.4|/+ © 8.9\-0.1773) 0.6137 

69 G. Sagittarii 4. 12 22.4|+ 0 16.5|-0.0477| 0.6137 
86 B. Sagittarii 4. 12 40.8|+ 0 34.2/-0.1973| 0.6135 
126 B. Sagittarii 4. 18 25.41+ 6 3.7/-1 2837] 0.6102 

P Sagittarii 4. 18 41. . 

6 Sagittarii +4. 22 12.3|+ 9 40.8/+0.3497| 0.6076 
162 B. Sagittarii 4. 23 21.11+19 46.7|-0. 
127 G. Sagittarii 4- 27 0 6.5/+11 30.1/-0. 

172 B. Sagittarii 4. © 52. . 

189 B. Sagittarii 4. 3 0.1 . 

201 B. Sagittarii +4. 4 50.0\— 7 58.4/+0.7126] 0.6025 
eo Sagittarii 4. 5 42.11 7 8.5}+0. 
208 B. Sagittarii 4- © 43.1 

x Sagittarii 4. g 21. 

49  Sagittari 4. 927.1 

srt Sagittari 8 1+4.10/+ 2.8\-24 54.3 13 26.11+ 0 16.3]+0.6967] 0.5946 
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$s 
Sagittarii 4.7 \+4. 
Sagittarii 6.3] 4. 
B. Sagittarii 6.1} 4. I5 1.0.4 147.3 
B. Sagittarii 6.3 | 4. 20 30.1+ 7 3.1|+1.0203] 0.5880} 0.1606 
B. Sagittarii 6.1 | 3. 23 17.9, 9 44.2|+0.3007 0.5851) 0.1674 
B. Sagittarii- 6.5 |+3. 28 0 13.7 +10 37.7|+0.3203| 0.5841 |+0. 1697 
Capricorni 5-7 | 3- 5 §0.6~- 7 §2.7|+0.5675/0.5781] 0.1824 
Capricorni §-3 | 3- 15 2.1+ 052.1 
B. Capricorni 6.4 | 3. 18 56.6,+ 437-9 
Capricorni 5-7 | 3- 21 16.1\+ 652.4 
Capricorni 6.2 |+3. 23 18.9|+ 8 50.71+1.3256'0.5595|+0.2158 
: Capricorni 6.5 | 3. 23 §2.6,+ 9 23.2|-0.0735; 0.5589] 0.2167 
Capricorni 4.2 | 3. 29 2 4.7|+11 30.6}+0.1120) 0.5566] 0.2202 
} B. Capricorni 6.1] 3. 6 5.9\- 836.7 +1.1379|0.3524 0.2260 
URANUS G.o|...[... 6 21.6|— 821.6 *0-4796) 0.5533] 0.2268 
> Capricorni 5-5 |+3- “1§ 31.3 6 24.1|— 8 19.1}-1.0008 0.5521/+0.2264>-18 —go 
z Capricorni 4-3] 3-54] 1r.8] 17 113.6 9 16.4/— § 32.9|+1.3561/ 0.5492] 0.230370 +50 
2 Capricorni 5-1 | 3-39] 12.5] 1425.4 18 3.9|+ 2 56.7}+0.6047| 0.5405] 0.2407 
4 Capricorni 6.0] 3.39] 12.8] 14 47.1 18 45.6)+ 3 37.0j+1.1432/] 0.5399] 0.2414 | 
xr B. Capricorni 6.1 | 3.32] 13.0] 13 7.0 21 50.6)+ 6 35.9}+0.1813) 0.5370, 0.244514 49-34 
o B. Aquarii 6.0 |+3.12|+13.9-— 9 27.6130 10 49.5\— 4 50.4|-0.3458) 0.5260 +0.2546 
p Aquarii §-3| 3-091 13.8] 8 14.7 12 26.9|~- 3 16.2|-1.1926) 0.5247' 0.2555>-26-90 
6 B. Aquarii 6.1 | 3.03] 14.0, 6 50.1 17 54.6/+ 2 1.3/-1-1011/0.5207' 0.2584f-19 —go 
7 G. Aquarii 6.3 | 3-01] 14.9] 8 20.1 21. 25.1|+ § 25.3/+1.21481 0.5183 0.259882. 
7 Aquarii 6.4 }+2.97/+14.9\- 7 24.2 23 52.1|+ 7 47.9|+0.88171 0.5167 +0.2607 
JULY. 
52 B. Aquarii 5.8 +2.88/+15.0}- §26.2, 1 5 §5-5|-10 19.6,+0.4081) 0.5130\+0.2622 +-66\-22 
97 G. Aquarii 6.3 | 2.87) 15.01 5§ 15.6 7 al 9 16.9/+0. 5061, 0.5124] 0.26244 73/-17 
63 B. Aquarii 6.1 '+2.85/415.2 5 99 Q 10.5'— 7 10.5/+0.9764' 0.5112/+0.2628H85'+ 9 
22 B. Piscium 6.4 | 2.68] 14.6) 90 10.3 20 35-9+ 3 §4.8)-1.2889) 0.5059] 0.2631 F-32) 
13 Piscium 6.4 2.65, 15.41- 133.19 2 1 1.3, 8 12.5 +1.3380| 0.5042 0.2626 86/+39 
16 Pisci1um 5-7; 2-59! 14.64 1 38.1 3 22.2;+10 29.3 -1.432610.5034| 0.2622 59; 06 
A Piscium 4.6 | 2.56) 14.8] 1 19.0 6 21.9/-10 36.3 —0.3110|0.5025/] 0.2615 27/6 
22 Piscium 5.8 .+2.50+14.8)'+ 2 27.7 II 37.7|— § 29.5'-0.1620] 0. 5012 +0.2601 35 —52 
25 Piscium 6.2, 2.51| 1§.1| 1 37.3 12 13.4|- 4 §4.8;+0.8905/0.5010| 0.2599 90;+ 3 
5! Piscium 5-6 | 2.28] 14.6] 629.4] 8 9 17.1|- 826.841.0390) 0.4989] 0.2494 90 +14 
36 B. Piscium 6.5 2.24) 13-9 8 53.7 14 0.7|— 3 51.2/-0.3940]0.4991| 0.2462 23/63 
75 Piscium 6.3 | 2.11, 13.1) 12 30.3] 4 3 33-4)/+ 918.4 -1.00a1 0.5007) 0.2351 10-77 
7 —- Piscium 3-7 +2.00+12.6;+14 54.7 16 44.5|- I §3.3 -0.6842/ 0.5039 +0.2219}+ 7 
lor Piscium 6.2, 1.98] 12.8] 14 13.9 19 0.2/+ 0 18.5 +0.5613 0.5046) 0.219379— 9 
105 Piscium 6.1 | 1.97; 12.4] 15 58.7 21 1.9:+ 2 16.7 -0.91461 0.5052 0.2170 wag 
3 Arietis 6.4, 1.94) 12.1] 16 59.5} 5 0 37.9+ 5 46.4 -1.2549' 0.5065 0.2127 
4 Arietis 5.8 | 1.93) 12.2] 16 32.2 I 28.0,+ 6 35.0-0.5782/ 0.5068, 0.2117 
1 Arietis §-1 |+1.QOojt+12.0j+17 24.4 6 12.8)+11 11.50.5453: 0.5085 +0.2057 
35 B. Arietis 6.4| 1.87] 11.81 17 50.9 9 29.4,- 9 37-7/-0-3660| 0.5098, 0.2014 
47 B. Arietis 6.5 | 1.85) 12.0) 17 37.7 II 34.5:— 7 36.3 +0.2937/ 0.5107] 0.1986 
20 H!'. Arietis 6.4; 1.85 12.1] 16 49.8 12 24.3;— 6 48.0,+1.3394) 0.5110) 0.1974 
15 _—— Arietis 5-9| 1.84, 11.4].19 6.2 13 1.2- 612.2/-1.0475 0.5113 0.1966 
§  Arietis 5.6 |+1.82 +11.4]+19 30.7 16 50.6,— 2 29.60.7582) 0.5130;+0.1911 
26 Arietis 6.2 | 1.78, 11.4] 19 28.9 23 9.9,+ 3 38.2;+0.4530 0.5158) 0.1817 
vy Arietis 5-4] 1.75) 10.7) 21 35.8] 6 3 14.4;+ 7 35-3;-1.1602) 0.5178 0.1752 
ft Arietis 5-7 | 1-74; 11.3] 19 39-2 5 1.84 9 19.4|+1.3029) 0.5186) 0.1724 
é  Arietis (mean) | 4.6| 1.68, 10.8] 21 0.2 13 20.0-— 6 37.8/+1.1814) 0.5228) 0.1583 
64 Arietis §.8 |+1.62.+ 9.6424 25.64 7 1 26.8+ 5 6.0)-0.8300! 0.5289,+0.1360 
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590 OCCULTATIONS, 1915. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
JULY. 

_ 

Tae Star's At ConJUNCTION vw R.A ing Par- 

alcks. 

ns from 
Apparent . Hour 
Name. - : Angle, 
ame a tion, | Mean Time. Hi y {NAS 
or e U d h m h m a * 
7 Tauri +1.59|+ 9.61424 11.01 7 617.2 0.1264 48 

11 Tauri 9-4] 25 3.5 9 16.3/-11 19.6/-0. . 0.1204 14-55 
16 Tauri 1.56] 9.6) 24 1.5 II I1.4}- 9 28.3|+0.8459] 0. 3337 0.1165 +9919 
17 Tauri 1.56] 9.6) 23 51.0 II 13.61 9 26.a|+1.0454| 0.5337] 0.1164 f-g0+33 
18 Tauri 9-4| 24 34.6 Il 21.0}— 9 18.9|+0.2533) 0.5338) 0.1161 bsp-13 
q Tauri +1.56/+ 9.5/+24 12.3 II 22.6)- 9 17.4|+0.6693/ 0.5338!+0.1 161 70) ° 
20 Tauri 9.5| 24 6.3 TI 40.2|- 9 0 +0.8127 0-5339 0.1155 490-1 
21 Tauri 9.5] 24 17.6 O.1154hS7p 6 
22 Tauri 9-5| 24 16.0 II 46. 3- 8 54. §|+o. 6462 o. 5340} 0.1153 foa- § 
” Tauri 9.6) 23 50.7 12 27.3\— 8 14.9|+1.1911] 0.5343] 0.1139 ]+90+45 
28 Tauri 9.5|+23 52.8 13 1§.2/- 7 28.5|+1.2429) 0.5347|+0.1122 Bslest 
14 H. Tauri 9.1} 25 19.6 13 45.6\— 6 §9.0|- 0.3058) 0.5349] O.1 111 26-41 
p Tauri 8.7] 26 15.7 23 17.8\+ 2 14.2|-0.3825] 0.5393] 0.0905§+221-44 
7) Tauri 8.3, 27 9.0] 8 3 .40.1+ 627.9|-0.9939) 0.5411] 0.0808 151-65 
4 Tauri 1.49] 8.7} 25 25.9 4 43-1|+ 7 28.8)+0.9974] 0.5415] 0.0784 g0+33 
17 B. Aurige 6.0 |+1.461+ 7.7/+27 45.5 7284] 0. 5463/+0.0463 1-3 

38 B. Aurige 7.5) 27 34.8 3178] 0.5478 0.0334)25- 
47 B. Aurige 1.43] 7.3| 2755.6] 9 -§484| 0.0278 7-< 
354 B. Tauri 1.42) 7.1| 27 §2.4 0.01 5417-43 
3 Tauri 1.42, 6.8) 28 32.3 98|+0.0096 35H 
107 B. Aurigee 6.5 |+1.401+ 6.8427 36.6 13 43-9- 8 38.2 —0.1229] 0.5504|-0.001 1 36-31 
112 B. Aurige 1.39|+ 6.9) 26 52.4 14 17.2|— 8 6.2|+0.6898) 0.5505| 0.0025 tgo+?! 

NEW | MOON. | 

% Cancri 1.7/+I§ 17.7718 19 4.7\— 6 40.8]+1.3093/ 0.5235|-0.21 50183 +45 
227 B. Cancri 6.4 |+1.43\— 1.8]+15 43.9 22 3: a|— 3.47. 8)+0. 1922 oO. $22 —0.2190 5435 
7 Leonis .7| 14 45.5] 14 0.2283 23-60 
II Leonis 8] 14 43-9 ©.2295 frit -73 
4 Leonis 1.47, 3.11 14 24.6 | 0.2328 7-70 
18 Leonis 1.45| 3-7] 12 12.1 0.2344 90423 
I Leonis 6.4 |+1.45}— 3-7}+11 57.6 0.2340 90 +35 
R Leonis (var.) 1.45} 3.8] 11 49.4 0.2350B 52755 
v Leonis 1.49, 4.0} 12 51.0 0.2406/-10-77 
A Leonis 5.0] 10 24.8 0.2453 f+67,-20 
44 Leonis 1.54, 6.01 9 12.9} 165 0.2526 16-72 
48 Leonis — 2 |+1.55/— 6.814 7 23.4 0.2561 52-44 
35 Sextantis 1.56] 7.8) 5 11.5 0.2588 f83 +42. 
37 Sextantis 5} 649.2 . 0.2596F 5-83 
d Leonis 4 4.3116 . 0.2632 Hs6-31 
pt Leonis 2 24.9 . 0.2644 1hG6-17, 
75 Leonis —10.0]+ 2 28.5 9 9.8]+ § 32.2|-0.3715] 0.5121|-0.2660f+24-t5 
76 _— Leonis 2 6.8 10 0.21+ 6 21.0\-0.2151/ o. $121] ©. 2663 132-85 
359 B. Leonis 10.7] 0 35.8 0.2667 foo 3 
79 Leonis 10.4|+ I §2.3 0.2663 9-8 
v Leonis II.5|— © 21.5 0.2675 39-4 
431 B. Leonis 12.1— 1 58.2 2677 cries 
78 B. Virginis 14.3} 5 15.0]17 0.2653 4244 
q  Virginis 16.1} 8 59.3 0.2613 81 +38 
4 Virginis 15.7} 7 31.9418 0.2598 4-0, 
370 B. Virginis 17.2) 11 11.6 0.255079 715 
% — Virginis 16.5 9 4.9 2550f-23-0 
75 Virginis 18.8, 14 55.9} 19 0.2375 O1r2! 
83 Virginis 19.I] 15 45.4 0.2308 39-+ 
Irginis 19.0] 15 20.8 -4949| 0.5469] 0.2302 12-7. 
43 H. Virginis | 19-5) 17 48.6 3643 0.5583} 0.2101 F-1r “70. 
231 G. Virginis 6.4 !+2.70'-19.5,-18 11.8 7 22.8|-0.6207! 0.55901-0.2089 4+ 2-36 
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4-44)~ 0.1) 24 47.5 
+4.49+ 0.3 -26 3.0 
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25 4.3 
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IO 9.3|— 038.9 '-0.8060|0.6021| 0.1037 
10 55.4|+ © 5.3/~0.8214 0.6016) 0.1060 
13 5.1|+ 2 9-50-7589 0.6003! 0.1126 


14 §6.4|+ 3 56.2,+0.7096] 0.5990,+0.1181 
15 49.1|+ 4.46.7/+0.1706 0.5985| 0.1207 
15 50.1|+ 447.6|-0.9029] 0.5985} 0.1207 
IQ 30.9|+ 8 19.3 —0.0910] 0.5958) 0.1314 
19 36.6|+ 8 24.8|-0.6221] 0.5957] 0.1317 


23 37-7|-11 43.9,+0.7040] 0.5926 
23 53-1|-11 29.2, +0.9066) 0.5924 
1 6.6!-10 18.7'-0.3636| 0.5915 
I 13.4)-10 12.2/-0.3444] 0.5914! 
6 44.6 


+0.1428 
0.1435 
0.1469 


0.1472 
- 4 54.3.+1.0369 0.5867: 0.1615 





d h m/| h m 

5-7 |+2-71}-19.6-18 19.7 19 23 40.7/- 6 43.8|-0.6276| 0.5596|-0.2077 
6.5 | 2.85 19.8, 20 4.39120 6 30.4|- © 9.0-0.2368'0.5659] 0.1949 
6.4 | 2.94| 19.8 20 49.3 II 12.0]+ 422.0|-0.3725/0.5703| 0.1854 
6.1 | 2.95] 19.8! 20 58.5 11 37.6/+ 4 46.7/-0.2973|0.5707| 0.1845 
5:7 | 3-07] 20.4, 2r 2.3 15 45-7\+ 8 45.3/-0-9755 0.5745} 90-1754 
6.1 |+3.10 19.421 42.4 19 24.9|-1I 43.9|-0.9277| 0.5779|-0.1670 
§-8| 3.18] 19.0 22 5.4 23 22.2\— 7 55.9 -1.1826/0.5815] 0.1575 
6.3 | 3-34| 18.9: 24.12.4]81 5 55.1|- 1 38.60.0348) 0.5873] 0.1407 
5-0 | 3.38 18.3; 23 32.9 8 41.1/+ I 0.7/-1.0738] 0.5896] 0.1333 
4-7 | 3-49 18.3, 25 29.9 12 45.7\+ 45§5-4'+0.3601/ 0.5929] 0.1219 
4.6 |+3.50-18.0-25_ 4.7 13 46.1/+ § 53.3|-0.1814| 0.5937/-0.1190 
5-4 | 3-49| 17.7! 2417.1 13 53-2/+ 6 0.1|-0.9892] 0.5938] 0.1187 
5:9] 3-511 17-9 24 59.8 14 10.0+ 6 16.2/-0.3102] 0.5940) 0.1179 
5-7 | 3-§3| 18.2 26 1.3 14 28.5|+ 6 34.0}+0.6776 0.5942} 0.1170 
5-4} 3-53] 17-5: 24 35.5 15 39-6 742.2 0.8885) 0.5951} 0.1136 
3-0 |+3.561-17.9-25 §2.5 15 44.8\+ 7 47.1 +0.3852) 0.5952 0.1133 
4-9 | 3-58] 17.5, 25 38.0 17 20.9|+ 9 25.0|-0.0447) 0.5964; 0.1083 
6.4 | 3-57 17.2, 24 29.8 17 40.5;+ 9 38.0|-1.2051/0.5966| 0.1077 
5-5 | 3-64) 17.3, 26 6.3 19 14.011 7.8'+0.2364]0.5977| 0.1030 
6.0 | 3.66) 16.6] 25 16.0 21 40.8/-10 25.9|-0.8527/ 0.5995] 0.0953 
3-1 |+3.71}-16.2/-25 23.7 | 82 o 7.4\- 811.2|-0.9396|0.6010-0.0881 
1.2 | 3.78] 15.9] 26 14.9 3 9-4I- § 16.9|-0.3395| 0.6028] 0.0786 
6.2 | 3.80] 15.7| 26 21.5 3 53-1\- 435-0|-0.2871!0.6032| 0.0763 
2.9 | 3-87] 1§.9| 28 2.7 § 31-0/— 3 1.3/+1.274410.6041; 0.0711 
6.4 | 3-91 15.0 27 18.1 8 36.8-— 0 3.4/+0.3287 0.6056| 0.0611 
6.2 (+4.02}-12.8-26 24.2 16 51.3|+ 7 49.9|-0.9573; 0.6089 -0.0338 
6.1 | 4-09| 12.6, 27 39.7 18 50.4/+ 9 43.8|+0.2349) 0.6094) 0.0271 
5-4 | 4.05] 12.7 26 29.0 19 56.1|+10 46.7 —0.9653, 0.6097| 0.0234 
5-4 4-17] 11.7; 28 3.9 22 47.4|-10 29.5/+0.5555; 0.6102 0.0137 
6.3 | 4.26 9.7| 27 50.8128 5§ 59.1\- 3 36.5|+0.3284) 0.6109 +0.0109 
4-4 +4.28) 9.2/-27 48.1 7 3-5 2 8.2)/+0.3047/ 0.6108:+0.0161 
6.2 » 4.26) 9.0] 26 56.9 7 §1.8\— 1 48.7\-0.5383 0.6108) 0.0173 
5-7 | 4.34] 8.3! 28 3.3 10 49.11+ I 0.9|+0.6274/0.6106 0.0274 
4-7 4.40, 7.2| 28 28.2 14 55.8/+ 4 56.9|+1.1810| 0.6100! 0.0413 
6.3 | 4.43| 6.3) 28 19.1 18 18.3|+ 8 10.6/+1.1896 0.6091, 0.0526 
4-7 |+4.38|- §.9-27 4.5 18 34.1/+ 825.8|-0.0319| 0.6091 +0.0535 
6.2! 4.41] 4 8| 26 41.2 22 5.81+11 48.3/-0.2085) 0.6080! 0.0652 
6.3! 4.411 4 8 26 48.6 22 13.9/+11 56.1!-0.0774| 0.6079| 0.0656 
6.5 | 4-40] 4.7. 26 38.3 22 32.6|-11 46.0'-0.2280 0.6078) 0.0667 
3-3 | 4.48 2.9127 4.8]24 4 39.6\- 5 54.6+0.6803/ 0.6051} 0.0865 
2.1 +4.47\~ 1.7;-26 24.2 8 13.4/— 2 29.9/+0. 3360) 0.6032 +0.0977 
o-4 4:42, 1.2, 24 59.5 9 23.2)- I 23.1,-0.9543|0.6026; 0.1013 
-4 
5.8 
6.1 
5:9 
4-9 
6.1 
4. 
5- 
5. 
4. 
6. 
6 
6 
6 


.1 \+4.42+ 6.0l-22 58.2 
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O91 


10-65 
66 +18 
9 33-2I- 2 12.3:+0.3186! 0.5843 +0.16851+- 46 -26 

in, 







































592 OCCULTATIONS, 1915. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
JULY. 
Tas Star's Art CONJUNCTION IN R. A. 
Red’ns from A t Hour 
Name. Mag 7915.0. Declina- Washington Angle, Y y N.S. 
ba | AB tion. H 
re a d h m| h m a 
336 B. Sagittarii 6.5 +4. A4ll+ 6.2|\-22 50.0) 25 10 29.2|— 1 18.6/+0.3395] 0.5834H-0.1707 
4 Capricorni 5-7 | 4-39} 7-81 22 4.3 16 13.0}+ 4 11.9|+0.5941) 0.5782} 0.1840 
v Capricorni 5.3 | 4.25] 10.1] 18 26.1}26 1 18.311 3.6/—1.3003] 0.5696; 0.2030 
8: B. Capricorni 6.4} 4.24] 11.0] 18 20.8 § 12.1 7 18.5|-0.5858] 0.5659] 0.2102 
19 Capricorni 5-7 | 4-22| 11.6] 18 14.6 7 31.1 § 4.6|-0.1997| 0.5636} 0.2144 
a1 Capricorni 6.5 |+4.21}+12.2|-17 51.6 10 6.8 2 34.5|-0.0248] 0. §612/+0.2187 
6 Capricorni 4.2 4 1g} 12.6] 17 34.1 12 18.1 027.9|+0.1631/0.5591] 0.2223 
URANUS 6.0|... .| 17 16.4 14 54.0|/+ 2 2.4;+0.4480] 0.5583] 0.22 
114 B. Capricorni 6.1 4. 17| 13.6] 17 41.6 16 17.6|+ 3 23.1/+1.1909]0.5555] 0.22783 
29 Capricorni §-5 | 4-11] 13.4] 1§ 31.3 16 35.6|+ 3 40.4|-0.9415] 0.5551] 0.2288 
42 Capricorni 5.1 |+4.02/+15.5|-14 25.4]27 4 8.5/- 9 10.6|+0.6723! 0.5446/+0.2436 
44 Capricorni 6.0 | 4.03] 15.8) 14 47.1 4 49.7\- 8 30.8/+1.2087} 0.5440] 0.2443 
151 B. Capricorni 6.1 | 3.97] 16.2| 13 6.9 7 52.4|\— 5 34.3|+0.2546}0.5414| 0.2475 
150 B. Aquarii 6.0 | 3.80} 17.8) 9 27.5 20 40.0|+ 6 48.1|-0. 2561} 0.5313} 0.2580 
p Aquarii 5-3 | 3-771 17-9} 8 14.6 22 15.7|+ 8 20.8) 1.0955] 0.5301} 0.2590 
170 B. Aquarii 6.0 [+3.75|+18.0\— 7 37.2 23 52.4|+ 9 §4.4/-1. "3220 0.52g90|+0. 2600 
186 B. Aquarii 6.1 | 3.72] 18.3] 659.1] 28 3 37.9}-10 27-3 0.5264] 0.2620 
167 G. Aquarii 6.3 3. 72| 19.1] 820.0 7 4.6 0.5241| 0.2635 
67 Aquarii 6.4 | 3-68} 19.3] 7 24.2 9 28.9 447.3 +0. 97401 0.5226] 0.2644 
252 B. Aquarii §.8| 3.61) 19.6) 5§ 26.1 1§ 25.3\+ 0 §8.1/+0. 5085] 0.5191] 0.2660 
197 G. Aquarii 6.3 |+3.60|+19.7/— § 15.5 16 28.7/+ 1 59.6|+0.6065| 0.5185/+0.2662 
263 B. Aquarii 6.1 | 3.58] 19.9) 5 9.8 18 36.3'+ 4 3.3|+2.0744] 0.5174] 0.2666 
22 B. Piscium 6.4| 3.43| 19.9 0 10.2}28 5 47.6 5-1. 0.5122] 0.2669 
16 Piscium 5-7 | 3-37| 19.9'+ x 38.2 12 25.3|— 2 39.7/-1.3027| 0.5098} 0.2659 
A Piscium 4.6 | 73.35] 20.1) 1 19.1 I§ 21.1|/+ 010.90. 0.5088] 0.2652 
19 Piscium 5.4 |+3.32,+19.9/+ 3 1.2 17 36.3|+ 2 22.21-1.39401 0.5082/+0.2645 
22 Piscium §-8| 3.31] 20.2; 2 27.8 20 30.2/+ 5 II.0}-0. 0.5074] 0.2636 
25 Piscium 6.2 | 3.31] 20.5] 1 37.4 2I 5.0/+ 5 44.8|+1.0027| 0.5073] 0.2634 
51 Piscium 5.6| 3.12] 20.2} 629.5180 17 42.3\+ 1 46.1/+1.1551| 0.5045] 0.2523 
136 B. Piscium 6.5 | 3.07] 19.5, 8 53.8 22 20.3 + 6 16.1/-0.2649] 0.5044! 0.2489 
75 Piscium 6.3 |+2.97|+18.7|+12 30.4 | 81 11 37.8 4 49.4|-0.9282/ 0.5054|+0.2372 
AUGUST. 
” Piscium 3-7 |+2.88]+17.9/+14 54.8 
ror Piscium 6.2 |+2.87|+18.1/+14 13.9 
105 Piscium , 6.1 | 2.86] 17.5] 15 58.8 
3 Arietis 6.4 | 2.83] 17.1) 16 59.5 8 22.3 841.4 —1. 12954 oO. 5098 °. 213 ~21-73 
4 Arietis 5.8 | 2.83] 17.2] 16 32.3 9 11.6'— 7 53.6'-0.453610. 5100] 0.2128)+19-42 
z Arietis 5.1 | 2.80) 16.9! 17 24.5 13 §2.7/— 3 20.9|-0.4229|0.5114) 0.2066]+21--5) 
35 B. Arietis 6.4 |+2.77,+16.6'+17 51.0 17 6.9'— 0 12.5|-0.2459| 0.5125/+0.2022] 430-45 
47 B. Arietis 6.5 | 2.76] 16.7] 17 37.8 19 10.4,+ 1 47.3|+0.4089] 0.5132] 0.19921468-14 
15 Arietis 5.9 | 2.76| 16.1! 19 6.3 20 36. 2+ 3 10.5}-0.9248/ 0.5138] 0.1973I— 8-71 
6 Arietis 5.6] 2.73] 15.91 19 30.8 2 0 23.1/+ 6 50.6+-0.6391/ 0.5151) 0.191@+ 9-9 
26 Arietis 6.2 | 2.69] 15.7] 19 29.0 6 38.6-11 5§.4|+0.5627/ 0.5176] 0.181g9481- 4 
v Arietis 5.4 |+2.67+14.8+21 35.9 IO 41.0\— 7 10.4|-1.0444/ 0.5193/+0.175 9-18 48 
@ Arietis (mean) | 4.6] 2.59! 14.6, 21 0.3 20 42.1\+ 2 31.9/+1.2813/ 0.5236) 0.158 481-5 
64 Arietis §.8| 2.54 12.7] 2425.6] 3 8 44.9/-— 9 48.2\-0.7290,0.5290, 0.135 qI+ 2-% 
7 Tauri 5.9 | 2.50 12.6] 24 11.0 13 34.3 § 8.1/+0.170610.5311] 0.12 5q8+53-18 
Ir Tauri 6.1] 2. 49, 12.1! 25 3.5 16 32.8\— 2 15.4—-0.4326| 0.5324! 0.1198]+19-4 
16 Tauri 5-4 |+2. 46+12. git24 1.6 18 27.5|— 024.5/+0.9357| 0.§333/+0.1 15 +90+35 
17 Tauri 3-8| 2.46 12.3| 23 51.0 18 29.7|\— 022.4 +1.1347/ 0.5333] 0.1158] +90749 | 
18 Tauri 5.6] 2.46 12.1 24 34.6 18 37.11- O15. 11+0.3447' 0.53331 O.1159H465- 3. 
q Tauri 4-3 | 2.46 12.2] 24°12.3 18 38.7/— 0 13.6)+0. 7595! 0.5333] 0.1 154i +90 +1 
20 Teuri 4.1 | 2.46) 12.2] 24 6.4 18 56.31+ © 3.4 +0.9023'0.5335| 0.13.48%+90-23 
ai Tauri §-8 42.46 +12.2'+24 17.6 18 58.4'+ o 5.4/+0.6993/0.5335-40.114 +10) 


ip 
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OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
AUGUST. 









THE STAR’S 


Name Mag 
—!_ | 
| 
Tauri 6.5 +2.46|+12.2/+24 16.0] 3 
! Tauri 3.0| 2.45] 12.3] 23 50.8 
, H. Tauri §-3| 2.46] 11.6] 25 19.6 
! Tauri 5.6| 2.4 ; 4 
Tauri §.0| 2.38] 10. 
r Tauri 5-3 |+2.35|+10.6|+25 26.0 
> B. Aurige 6.0! 2. , 5 
3 B. Aurige 6.5 | 2.25 
7; B. Aurige 6.0| 2.2 
4 B. Taun 6.4| 2.20 
p} Tauri 1.8 |+2.20/+ 
> B. Aurige 6.5 | 2.16 
2 B. Aurige 5-7 | 2.14) 
6 B. Tauri 5.6] 2.12 6 
6 Tauri 4.6| 2.11 
5 B. Tauri 6.1 }+2.09]+ 
7 Geminorum §-7| 1. 7 
9 Geminorum 6.2 
Jo Geminorum 6. 
18 Geminorum 5. 
52 Geminorum 6.1 
A Geminorum 5.1 
76 B. Geminorum 6.3 
8: B. Geminorum 6.0 
87 B. Geminorum 6.3 
d Leonis 5.0 12 
p* Leonis 5-7 
75 + Leonis 5.4 
76 Leonis 6.0 
359 B. Leonis 6.3 
79 Leonis 5-5 
v __— Leonis 4-5 
431 B. Leonis 6.2| I. 
78 B. Virginis 6.5 |+1.69 
q _*Virginis 5-3} 1. 
X Virginis 4.8 
370 B. Virginis 6.0 
%  Virginis 5.0 
75 Virginis 5.6 
83 ~—s- Virginis 5.6 
85 ___ Virginis 6.1 
43 H. Virginis 5-5 
231 G. Virginis 6.4 
236 G. Virginis 5.7 |+2. 
9 G. Libre 6.5 | 2. 
17 G. Libre 6.4| 2. 
18 G. Libre 6.1] 2. . 
43 B. Libre 5-7} 2-72] 19. 
47 G. Libre 6.1 |+2.76\-18.3|-21 42.4 
64 G. Libre 5-8 | 2.83] 18.1] 22 5.4 
153 B. Libre 6.3 | 2.99] 18.2] 24 12.4 
42s Libre 5.0| 3.0 . 
6 §Scorpii 4-7 | 3-15] 17.8) 25 29.9 
A Scorpii 4.6 '4+3.191-17.5'-25 4.7 
33281°— 1915 ——38 {Eph rs} 


At CONJUNCTION IN R. A. 


Hour 


Angle, Y 
H 


19 43.2|+ 0 48.7|+1.2792] 0.5338] 0.1132 
21 1.3/+ 2 4.3|-0.2143] 0.5344] 0.1105 

6 32.5|+11 16.6/-0.2968] 0.5383) 0.0898 
10 §4.5|- 8 30.2|-0.9098] 0.5400] 0.0800 


II 5§7.4|— 7 29.3|-1.0763] 0.5404|+0.0776 
1 38.5|+ 5 44.0;--0.6547! 0.5449] 0.0456 
6 58.7|+10 53. 1-0. .2485) 0.5463) 0.0327 
9 16.1/—10 §4.1,-0. 5627) 0.5469] 0.0271 

14 18.2\- 6 2. si-o. 3992] 0.5 0.0147 

16 39.5|- 3 46.1 -1.1054! 0.5483|+0.0089 

20 58.4|+ 0 23.9|-0.0633/| 0.5490\-0.0018 

21 31.814 0 56.1/4+0.7475] 0.5491| 0.0032 
3 39-8i+ 6 51.41-0. 5009; 0.5496} 0.0185 
4 43.2|+ 7 52.0'-0.1354! 0.5497] 0.0211 


8 8.2/+11 10.4;-0.1950] 0.5499|-0.0296 
8 24.6)+10 36.5 +0.6501/ 0.5480 0.0890 
9 58.0-11 53. 470. .2695| 0.5477] 0.0927 
TO 15.9|-11 36.1,-0.1186] 0.5477] 0.0934 
16 8.9- 555. a4 -2138) 0.5464] 0.1071 
17 9.2/4 50.9,+0.272 5) 0.5462|-0.1094 
ar 8.1- 1 6.1,-0.3789 















































+0.1932| 0.5163/-0.2659 
+1.0656] 0.5163] 0.2671 
—0.4013/ 0.5165) 0.2687 


6 32.3/+ 457.5 
9 46.6/+ 8 5.9 
-7|-10 49.4 





7 44.9|+ 439.5/-0.911 0.5272 0.2609 
14 sé. 2|+11 38. sie 9939] oO. “5308 oO. 2557 





.8I-10 5.5|-0.2097 0.5864'-0.1174 








O93 


Limit- 
ing Par- 
allels. 





0-90 
19-59 
II 
15|-63 
5|-9° 


3/90 
45|-88 
23|-47 
37|-90 
43\-25 


14'~56 


















594 OCCULTATIONS, 1915. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
| AUGUST. 
THE Srar’s At ConyUNCTION IN R. A. 
Red'ns from 
A parent 
Name. Mag.) 7935-9" | Dec $ . Washington Angle 
4a | Ad 
a 8 " 7 d h m| h m 
31 B. Scorpii §.4 |+3.16-17.2/-24 17.1] 17 20 7.1/- 9 58.5\-1- 
3 Scorpii 5-9 | 3-17| 17.4] 24 59.8 20 24.3|- 9 41.9}-0.33981 0.5 
4 Scorpii 5-7 | 3-20 17.8, 26 1.3 20 43.2|/- 9 23.8)+0.0591 oO. s 
40 B. Scorpii 5-4 | 3-20) 17.1] 24 35.5 21 56.0}- 813.9 
L4 Scorpii 3-0 | 3.2 25 §2.5 22 1.3|- 8 8.9 
48 B. Scorpii 4-9 |+3.2 5 38.0 23 45.8|- 628 6|-0.0705 ° 888 
50 B. Scorpii 6.4 | 3-2 24 29.8 23 §9-8|- 615.2|-1. 
65 B. Scorpii 5-5 | 3-3 26 6.2718 1 35.7\- 443.1 
85 B. Scorpii 6.0 | 3.3 25 16.0 4 12.3|- 212.9 
6 Scorpit 3-1 | 3-39 25 23.7 6 36.5|+ o 5.4 
@ Scorpii 1.2 |+3. 6 14.9 9 43-3|/+ 3 4.5}-0. . 
116 B. Scorpii 6.2 | 3. 26 21.5 10 28.1|+ 3 47.5|-0.3135 0.5946, ; 
7 Scorpii 2.9 | 3. 28 2.7 12 8.8/+ 5 24.1|+1.2683!0.5954' ©. 
134 B. Scorpii 6.4 | 3- 27 18.1 15 19.6|+ 8 26. gito.3312 oO. 5968, 0.0599 
118 B. Ophiuchi 6.2 | 3. 26 24.2 23 48.1 725.8 0.5995, 0.0330 
95 G. Ophiuchi 6.1 |+3. 19 1 50.7/- 5 28.3|+0.2187| 0.6000,-0.0264 
36 Ophi. (rst star) | 5.4| 3.80} 13.1| 26 29.0 2 58.3|- 423.5|-0.9973| 0.6002; 0.0228 
43 Ophiuchi 5-4] 3-92] 12.31 28 3.9 5 54-6|— 1 34.6)+0.5446 0.6007] 0.0133 
163 G. Ophiuchi 6.3 | 4.05] 10.4] 27 50.8 13 19.2/+ § 31.3|+0.3162| 0.6012/-0.0109 
Sagittarii (var.) | 4.4 | 4.08) 10.0] 27 48.1 14 54.3|+ 7 2.31+0.2925 0.6012:+0.0161 
4 G. Sagittarii 6.2 |+4. 15 15.a|+ 7 22.4|-0.5620| 0.6011 +0.0172 
10 G. Sagittarii 5-7 | 4. 18 17.8|+10 17.3}+0.6202/ 0.6009, 0.0272 
38 B. Sagittarii 4.7 | 4. 22 31.9\— 9 39.3|+1-1823) 0.6003) o. 0408 
48 G. Sagittarii 6.3 | 4. 20 2 0.4\- 619.6/+1.1917}0.5995: 0.0520 
66 B. Sagittarii 4.7 | 4. 216.6 6 4.0\-0.0464/0.5995 0.0529 
68 G. Sagittarit 6.2 +4. 5 54-7|- 2 35-0! 0.2246] 0.5985 +0.0644 
69 G. Sagittarii 6.3 | 4. 6 3.0\— 227.1/-0.0918/0.5984 0.0648 
86 B. Sagittarii 6.5 | 4. 6 22.2|- 2 8.7/-0.2443/0.5983 0.0658 
p  Sagittarii 3-3 | 4. 12 39-9|+ 3 53-4|+0.6772/0.5959, 0.0853 
6 Sagittarii 2.1, 4. 16 19.8|+ 7 24.3|+0.3290 0.5942 0.0964 
162 B. Sagittarii 6.4 }+4. . 17 31.6)+ 8 33.11-0.9780) 0. 5936,t+0. 1000 
127 G. Sagittarii 6.4| 4.38] 1. 18 19.01+ 9 18.5|-0.8275] 0.5932, 0.1023 
172 B. Sagittarii 5-8 | 4.38] 1. 19 6.4|+10 4.0/-0.8430/0.5928! 0.1047 
189 B. Sagittarii 6.1 | 4.40] 0.7] 24 47.5 21 19.7}-11 48.1}-0.7791/ 0.5916! O.TITI 
2o1 B. Sagittarii 5-9 | 4.47; 0.5] 26 3.0 23 14.0\- 9 58.5/+0.7083/ 0.5905, 0.1166 
yp Sagittarii 4:9 legs 0.1/-25 24.3]21 oO 8.1\- 9 6.6}+0.1627/ 0. 5899,+0. 1192 
208 B. Sagittarii 6.1 | 4.42/+ 0.1| 24 19.5 © 9.2|- 9 5§.5|-0.9243| 0.5899; 0.1192 
x Sagittarii 4-9 4. . 3 55-9 § 28.0\-0.1016) 0. 58761 0.1207 
49 Sagittarii 5-5 | 4 4 1.6/- 5 22.4|-0.6392] 0.5876, 0.1300 
51 Sagittarii 5.8 | 4. 8 9.0 1 24.9|+0.7035/ 0.5848; 0.24411 
h Sagittaril 4.7 |+4. 8 24.8+ x 9.7|+0.9086| 0.584640. 1418 
53 Sagittarit 6.3] 4. 9 40.1/+ © 2.6)-0.3765] 0.5837] 0.1451 
274 B. Sagittarii 6.1] 4. 9 47-1|+ © 9.3/-0.35701 0.5836 0.1454 
308 B. Sagittarii 6.3 | 4. 15 26.31+ § 35.3/+1.0407 0.5796) 0.1597 
329 B. Sagittarii 6.1 | 4. 18 18.9|+ 8 21.2/+0.3147/0.5774, 0.1667 
336 B. Sagittarii 6.5 |+4. 19 16.1} 9 16.2/+0.3358| 0.5766;+0. 1689 
4 Capricorni 5.7 | 4. 22 1 7.41- 9 5§.8}+0.5935/0.5720! 0.1822 
v Capricorni 5-3 | 4- 10 23.2|— 010.7/-1.3175/0. 5645! 0.2012 
81 B. Capricorni 6.4] 4- . 14 21.1|+ 3 38.6|-0.5 0.5612! 0.2086 
19 Capricorni 5.7 | 4-44] 12.1 16 42.3|+ 5 54.6|-0.2065/0. 3593) 2 .2128 
21 Capricorni 6.5 |+4.43 412.8/17 51.6 19 20.4|+ 8 27.1!-0.0299|0.5571'+0.2173 
6 Capricorni 4.2 4- -43 33 -3| 17 34.1 21 33.7/+10 35.70.1595 0.5554 0.2209 
URANUS | 6.0 . 22 17.8)/+11 18.2|+0.3382/0. 5564! 0.2225 
114 B. Capricorni 6.1 4. 43| 14. 2| 17.41.6428 1 36.31 9 30.2/+1.194310.5520' 0.2271 
29 Capricorni 5-5 | 4-37) 14. 5 T§ 31.3 I 54.6 9 12.6|-0.9525/0. 5518 0.2275 
42 Capricorni 5-1 1+4.34+16.8-14 25.3 13 34.8i+ 2 3.6!+0.67091 0.5428 +0. 2428 
Tl [Eph 10) 








47-38 


34745 
447-35 
4-38 
99 +28 
1g -9o 








OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
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Tux Srar’s 

Red’nsfrom Apparent 
Name. ~ Declina- 

da as tion. 

8 e ‘ 
b Capricorni 6.0 |+4.35]/+17.1|-14 47.0 
(| B. Capricorni -1 | 4.30] 17.8) 13 6.9 
> B. Aquarii 6.0! 4.2 Tl 9 27.5 
p Aquarii 5.3 | 4.18] 20.4] 8 14.6 
> B. Aquarii 6.0} 4.15| 20.6] 7 37.1 
5 B. Aquarii 6.1 |+4.14/+21.1/- 6 59.0 
7 G. Aquarii 6.3 | 4.16} 21.7] 8 20.0 
7 Aquarii 6.4| 4.13] 22.0, 7 24.1 
2 B. Aquarii §.8| 4.08] 22.7] 5 26.1 
7 G. Aquarii 6.3 | 4.08] 22.8) 5 15.5 
3 B. Aquari 6.1 |+4.07/+23.0- 5 9.7 
2 B. Piscium 6.4| 3-96) 23.8] 010.1 
z Piscium 6.4 | 3.96) 24.3/— 1 32.9 
6 Piscium 5-7 | 3-91] 24.1|+ 1 38.2 
A Piscium 4.6| 3. .2| I 19.1 
‘9 Piscium 5.4 [+3 .88)+24.3/+ 3 1.3 
2 Piscium 5.8| 3.88) 24.5) 2 27.9 
1S Piscium 6.2 | 3.89] 24.6] 1 37.5 
51 Piscium 5.6} 3. 6 29.6 
36 B. Piscium 6.5 | 3. 8 53.9 
75 Piscium 6.3 |+3. 12 30.4 
7 =‘ Piscium 3-7 | 3. 14 54.9 
Ol Piscium 6.2} 3. 14 14.0 
05 Piscium 6.1 | 3. 15 58.9 
3 Arietis 6.4} 3. 16 59.6 
4 Arietis §.8 |+3.62/+22.2/+16 32.3 
t Arietis §.1 | 3.60} 21.7) 17 24.5 
35 B. Arietis 6.4 | 3.59] 21.4] 17 §1.1 
47 B. Arietis 6.5] 3.57] 21.4] 17 37.9 
15 Arietis 5-9 | 3-59| 20.9] 19 6.3 
6 Arietis 5-6 |+3.56/+20.6/+19 30.9 
26 Arietis 6.2 | 3.54] 20.2] 19 29.1 
v Arietis 5.4] 3-54] 19.2| 21 36.0 
@ Arietis (mean) | 4.6| 3.47} 18.6] 21 0.4 
64 Arietis 5.8] 3.45] 16.4] 24 25.7 
7 Tauri 5-9 |+3.42|+16.0|+24 11.1 
II Tauri 6.1 | 3.41] 15.4] 25 3.6 
16 Tauri 5.4| 3-38] 15.5] 24 1.6 
17 Tauri 3-8 | 3.38] 15.5] 23 51.1 
18 Tauri 5.6| 3.39] 15.3] 24 34-7 
q Tauri 4.3 |+3.38|+15.4/+24 12.4 
20 = Tauri 4.1] 3.38] 15.4) 24 6.4 
21 Tauri 5-8] 3.38] 15.3] 2417.7 
22 «= Tauri 6.5 | 3.38] 15.3] 24 16.1 
” ‘Tauri 3-0] 3.37 23 50.8 
28 = Tauri 5.2 |+3.361+15.3/+23 §2.9 
14 H. Tauri 5-3. | 3-38] 14.7] 25 19.7 
p Tauri 5.6| 3.33! 13.3) 2615.8 
g Tauri 5-0| 3.32] 12.4] 27. 9.1 
x Tauri §.3 |+3-28/+12.91+25 26.0 


. Hour 
Washin 
Mean Time.| Angi | Y | x | 
d h m/| h m 
23 14 16.3|+ 2 43.7/+1.2101/ 0.5423/+0.2435 


25 


27 


31 


Ar CoNJUNCTION IN R. A. 









17 20. “ait 5 41. use 2513] 0.5401| 0.2468 
.2616) o. ‘5314 oO. ‘2580 


13 10.0}+ 0 §2.9,-1.0059| 0.5272/+0.2623 
16 36.6)+ 4 12.9, +1.2984] 0.5252] 0.2640 






13 20.7'— 1 49. 
16 50.7|+ 1 34.8/-1.1436] 0.5142| 0.2155 
17 39.4|+ 2 22.0;-0.4755| 0.5144/+0.2144 
22 16.7/+ 6 50.9|-0.4459] 0.5157} 0.2081 
1 28.4/+ 9 56.8/-0.2705] 0.5166) 0.2035 
3 30.4411 §5.1|+0. 3806) 0.5172) 0.2006 
4 55.1|-10 42.8/-0.9470) 0.5177) 0.1985 
8 39.2- 7 5.6/-0.6635] 0.5189/+0.1928 
14 50.5/— IX 5§.7|+0.5316/ 0.5210) 0.1829 
18 50.3)+ 2 46.7|-1 .0693] 0.5224] 0.1762 
4 45.9 —11 36.5|+1.2453] 0.5261| 0.1586 
16 43.5|- © 1.9|-0.7599| 0.5307] 0.1357 
21 31.3+ 4 36.5}+0.1362| 0.5325|+0.1260 
0 28.9+ 7 28.5|-0.4657] 0.5335 
2 23.2+ gig. 0.5342] 0.1159 


2 25.3'+ 9a. 


19 v7t 2 11.5/+1.0385 O.5401'+0.0774 












17 B. Aurige 
38 B. Aurige 


47 B. Aurigz 


6.0 





SEPTEMBER. 





+3.22}+10.3/+27 45.5 









[Eph 15] 


+0.0454 
3 24.7)-0.2857| 0.5448 


-3\- creas 0.5437 
111.7 





-5998] 0.5453}+0.0270 


0.0325 +27 








~33 
“53 


——— 
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OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
SEPTEMBER. 









THE STAR'S 

























Hour 
Name. Washington Angle, 
h m 
354 B. Tauri 1 22 14. + 34n r-1-0.4365| 0.5 
r: Tauri 2 0 35.8+ 5 58.0-1.1428) 0.5464,+0. 
107 B. Aurige 455-:Q+10 9.2!-0.1 . 
112 B. Aurige 5 29.3/+10 41.4|+0.7103 
406 B. Tauri Il 39.1- 7 21.6,-0.5381] o. 
136 Tauri 12 42.8|— 6 20.00.1724] 0.5473 
415 B. Tauri 16 8.9|— 3. 1.0}-0.2319] 0.5473 
37 Geminorum 16 33.5|— 3 26.9|+0.6162] o. 
39 Geminorum 18 7.4|- 1 §6.2!-0.303 
40 Geminorum 18 25.5|— 1 38.8)-0.1525 
48 Geminorum © 20.2|+ 4 3.9/+1.1813 
52 Geminorum I 20.9/+ § 2.5}+0.23 
A Geminorum 5 21.0+ 8 54.5|-0.41 
176 B. Geminorum 12 7.3|- 8 32.9|-0.5342 
18: B. Geminorum 12 34.0 8 7.1|-0.4457 
187 B. Geminorum 13 24.2|~ 7 18.6/+0.7463] 0. 
192 B. Geminorum 14 31.0— 6 14.0+1.2631/ 0. 
K Geminorum 14 §8.9— 5 47.1|-0.9779] O. 
82 Geminorum 16 §3-9|- 3 §5-Q/+0.1120) 0. 
5 B. Caneri 22 40.01+ 1 38.6)-1.2489| 0.5382] 0.1547 
9 Cancri ; — 0.9|+22 52.7 1 8.8+ 4 2.6-0.6211] 0. 
a Cancri 5-5 0.8] 21 49.7 I §0.5|+ 4 42.9+0.4033] 0.5372| 0.1610 
49 B. Cancri 6.0] 2.26 1.4] 21 1.0 7 45.01+10 25.8]+0.2954] 0.5355) 0.1724 
7] Cancri 5.5 | 2.2 13 35-6|— 7 55.1}-0.4354| oO. 
39 Cancri 6.5] 2 17 6.6/— 4 31.0|-0.6362| 0.532 
40 Cancri 6.5 |+2. 17 9.1|- 428.5|-0.6049] 0.532 
to2 B. Cancri 6.5| 2. 17 14.3|- 423.5|-0.2979 O. 
é Cancri 6.3] 2. 17 16.8/— 4 21.1]-0.1715] 0.5327 
6 Cancri 4.2] 2. 19 18.9|— 2 22.9]+0.9193] 0.532 
139 B. Cancri 6.1] 2. 22 12.21+ 024.7|-0.3792] 0.5311] 0.1982 
x Cancri(var.) | 6.2 |+2.08 6 0 26.6/+ 2 34.9/+0.8815 
% Cancri 5.6] 1. 10 2.81411 §2.6)+1.2803 
227 B. Cancri 6.4 12 §8.2|— 9 17.5]+0.173 
MOON 
370 B. Virginis . . 10 21 24.4|- 4 7.4/+1.0482 
~ Virginis 5.0| 1.7 21 25.6- 4 6.3/-1.1091 
75 Virginis 5.6! x. 11 14 59.5)-11 7.8|+0.4592 
83 Virginis 5.6| 1 20 9.3|- 6 8.8|+0.0786 0-551 
85 Virginis 6.1] 1 20 38.5\— 5 40.6}-0.4513 
43 H. Virginis . . 12 9 33-6|+ 6 47.0-0.8140)] 0 
231 G. Virginis 6.4] 2.0 10 1§.8/+ 7 27.6|-0.5704] 0. 367 oO. 2098 
236 G. Virginis 5-7 | 2.05 10 56.0+ 8 6.3/-0.577 
9 G. Libre . 17 44.6\— 9 20.1|-0.182 
17 G. Libre 22 26.6— 4 48.6|-0.31 
18 G. Libre ; 22 52.3\- 4 23.80.2411 
43 B. Libre . . 13 3 «2415 Oat ~0.9201 
47 G. Libree 6.1 | 2.37] 16.7] 21 42.4 6 42.4/+ 3 8. 712 0.5761 ° 1659 
64 G. Libre 5.8 | 2.43| 16.5] 22 5.4 TO 42.1/+ 6 58.81.1269] 0.57 
153 B. Libre 6.3 | 2.57] 16.7] 24 12.4 17 20.3/-10 38.7|+0.03 
42 Libre 5.0 |+2.62|-16.3'~-23 32.8 20 9.1\- 7 56.5|-1.0162 
b Scorpii 4.7 | 2.72] 16.5] 25 29.9914 0 18.3/- 3 57.11+0.4323 
A’ Scorpii 4.6] 2.73] 16.31 25 4.7 I 20.1|— 2 §7.9]-0.1142 
31 B. Scorpii 5-4| 2. 2 16.0) 24 17.1 I 27.4\— 2 50.9}-0.9302 
3 Scorpii 5-9) 2. 16.2] 24 59.8 T 44.5)- 2 34.4|-0.2442/ 0.58 
4 Scorpii 15.7 +2. 6 -16.5-26 1.2 2 3.4- 2 16.31+0.7539| 0.5879,-0.1154 


(Eph 1s} 








THE 


Narne. 
» B. Scorpii 
¢ Scorpii 
3 B. Scorpii 
> B. Scorpii 
3 B. Scoprpii 
5 B. Scorpii 
5 Scorpii 
x Scorpii 
6 B. Scorpii 
4 B. Scorpii 
8 B. hiuchi 
53 G. Obhiuehi 
6 Ophi. (15st star) 
t3 Ophiuchi 
51 G. Ophiuchi 
53 G. Ophiuchi 
xX Sagittarl (var.) 
3 rs Sevittarii 
10 G. i i 
66 B. Sagittarii 
68 G. Sagittarii 
69 G. Sagittarii 
86 B. Sagittarii 
126 B. Sagittarii 
P Sagittarii 
6 Sagittarii 
162 B. Sagittarii 
127 G. Sagittarii 
172 Sagittarii 


zor B. Sagittarii 
% Sagittarii 
208 B. Sagittarii 
x Sagittarii 
49 Sagittarii 
51 Sagittarii 
h Sagittarii 
53 Sagittarii 
274 B. Sagittarii 


336 B. Sagittarii 
4  Capricorni 
v____Capricorni 
81 B. Capricorni 
19 Capricorni 
21 Capricorni 

URANUS 
§ Capricorni 

114 B. Capricorni 
29-~=—s Capricorni 
42 Capricorni 
44 Capricorni 


ist B. Capricorni 
150 B. Aquarii 


p Aquarii 





OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 


At ConjJUNCTION IN R.A. 


SEPTEMBER. 
STar’s 
Red’nsfrom 
r915.0, | Apparent 












































8 hm m 
5-4 |+2.76-15.9\-24 35.5] 14 3 16.0- 1 6.6'-0.8282 
3-0| 2.78) 16.4] 25 52.5 3 21.3/I- X 1.5/+0.4591 O.1I17 
4.9 | 2.81) 16.0) 25 38.0 5 5§.81+ 038.7 +0.0252 0.1067 
6.4 | 2.80) 15.6) 24 29.8 5 19.7/+ 0 §2. a1. 1481 0. 1060 
5-5 | 2.86] 16.0, 26 6.2 6 55.6\+ 224. “1)t0. -3101 0.1014 
6.0 |+2.89}-15.4-25 16.0 9 32.3|/+ 454.5 0.7912 -0937 
3.1 | 2.94| 15.2] 25 23.6 Ir 56. Bi 713.1 0. 8790 0.0865 
1.2 | 3.02] 15.0) 26 14.9 1§ 4. 0/+10 12. 7-0. 2707 0.0771 
6.2 | 3.04] 14.9| 26 21.5 15 49.0'+10 55. 8-0. 2173 0.0748 
6.4 | 3-16] 14.5] 27 18.1 20 41.8|- 8 23.5 +0.4086 0.0597 
6.2 |+3.31/-12.8}-26 24.2915 5 13.9\- 012 6-0. 8966) 0.5969|-0.0329 
6.1 | 3.38) 12.8) 27 39.7 7 17. 6+ I 45. g\t0. 3161) 0.5971] 0.0264 
5-4} 3-35] 13-0] 26 29.0 8 25. ‘9+ 2 51. 4,0. -9048] 0.5972| 0.0227 
5-4| 3-47| 12.2] 28 3.9 II 24.04 § 42.1 +0. -6433] 0.5973] 0.0132 
6.0] 3-49] 10.9] 26 12.5 14 34.8/+ 8 45.01.2626 0.5972|-0.0031 
6.3 +3.61-10.5|-27 50.8 18 54.111 6.5,+0.4133 0.5969|+0.0107 
4-4| 3-64] 10.2} 27 48.1 20 30.5/— 9 34.1,+0.3894 0.5967| 0.0158 
6.2 | 3.63! 9.8! 26 56.9 20 51.7/-- 9 13.8,-0.4701/| 0.5966) 0.0169 
5-7 | 3-72] 9.5) 28 3.3 23 57.0|— 616.2 +0.7188)0.5961| 0.0267 
4-7 3-83) 7.2) 27 4.6716 8 3.7/+ 130.5 +0.0464)0.5939| 0.0521 
6.2 |+3.88|— 6.2/-26 41.3 II 45.7/+ 5 3-4 -0.134210.5925|+0.0634 
6.3 | 3.89, 6.2] 26 48.6 II §4.2|+ § 11.6,-0.0003]0.5924| 0.0638 
6.5 | 3.89] 6.1] 26 38.3 12 13.8/+ § 30.4 -0.1542/0.5923| 0.0648 
5.7] 3-941 4.0] 25 5.9 18 21.6|+11 23.2'-1.2655)| 0.5895] 0.0832 
3.3] 4.01] 4.6) 27 4.8 18 38.9|+11 39.9 +0.7732| 0.5894] 0.0840 
2.1% |+4.05|— 3.5|-26 24.3 22 23.4 8 44.7/+0.4209 0.5§875|+0.0949 
6.4| 4.02; 2.7] 24 59.5 23 36.7\- 7 34.3,-0.8980) 0.5868) 0.0984 
6.4] 4.03] 2.4] 25 3.7417 025.1 647. 9\-0. 7465] 0.5864] 0.1007 
5-8 | 4.04] 2.4] 24 57.9 1 13.5|- 6 1. 4,-0. 7625] 0.5859] 0.1030 
6.1 | 4.07} 1.6] 24 47.5 329.71 3 50. 0-0. -6991| 0.5846] 0.1093 
5-9 |+4.14|- 1.5|-26 3.0 § 26.5\- 1 58.5 +0.8014] 0.§834/+0.1147 
4.9| 4.13} 1.1] 25 24.3 6 21.9/- 1 5.3/+0.2503 0.5828] 0.1172 
6.1 | 4.10— 0.7] 24 19.5 6 23.0\—- 1 4.2,-0.8470) 0.5828] 0.1172 
4-9 | 4.16\+ 0.2] 24 40.5 10 14.9|+ 2 38. 60.0181) 0. 5803| 0.1276 
5-5 | 4.14] 0.4] 24 7.8 19 20.8/+ 2 44:3, ©-5610 0.5802) 0.1278 
5.8 |+4.22/+ 1.3/-24 54.3 14 34.0|+ 6 47.7'+0.7929| 0.5773|+0.1387 
4.7 | 4.23] 1.2) 25 4.3 14 50.1|+ 7 3. I +1.0000/0.5772) 0.1394 
6.3 | 4.19} 2.0] 23 37.3 16 7.3\+ 817. 3'-0. 2986) 0.5762] 0.1426 
6.1 | 4.20) 2.1} 23 37-4 16 14.4|+ 8 24.2-0.2790) 0.§762| 0.1429 
6.3 | 4.27] 3.1] 24 9.2 22 1.810 1.7|+1.1301| 0.5720} 0.1570 
6.1 |+4.27/+ 4.5|-22 58.2]18 0 58.6- 711. “5,40. -3948] 0.5698)/+0. 1638 
6.5 | 4.27| 4.9} 22 50.0 I 57.2/- O15. -2,+0.4156/ 0.5690 0.1660 
5-71 4-31} 6.5] 22 4.3 7 57.2\- 028. “5 /t0. .6722| 0.5645] 0.1790 
5-3| 4-27| 9.8) 18 26.1 17 26.8/+ 8 40.5:—1.2660| 0.5571] 0.1978 
6.4| 4.30] 10.8] 18 20.8 21 30.5|-11 24.5'—0.5398| 0.5540 0.2051 
5.7 +4.31 +11.4)-18 14.6 23 55.1;- 9 5. 0-0. .1481| 0.5522/+0.2092 
6.5 | 4-32] 12.1] 17 sr-6 19 2 37.0- 638. ne. ont °. 5502 0.2136 
Of... )...1 17 49. 4 3.2 
4.2 | 4.32! 12.7| 17 34.1 4 53-4|— 4.16.9 +0.2175|0.5484| 0.2172 
6.1 | 4.35| 13.6] 17 41.6 Q 1.8'- 017.0,4+1.2§95|0.5454| 0.2233 
5-5 +4. 2Q'+14.1)-15 31.3 9 20.4/+ 0 0.9-0.9101! 0.5452/+0.2238 
5.1) 4.3 32| 16.61 14 25.4 21 16.1|+11 32.7|+0.7181| 0.5369| 0.2390 
6.0 | 4.34! 16.9] 14 47.0 21 58.5'-11 46. 3,41. 2620] 0.5365; 0.2398 
6.1, 4.30| 17.8 13 6.9720 1 6. 4 8 44. 6i+0. 2902| 0.5344] 0.2432 
: 6. oO, 4.26 20.6 9 27.5 14 12. 2\+ 3 56. o-0. 2424] 0.5268, 0.2546 
15.3 +4.24+21.1—- 8 14.6 15 49. ae 5 30. 6-1. 0929! 0.5229 +0.2557 
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SEPTEMBER. 
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At CONJUNCTION IX R. A. : 
Red 
Mag.'___1935-9 
Aa Aad 


170 B. 


186 B. 


167 G. 


a52 B. 


197 G. 
22 B. 


136 B. 


354 


112 
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OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 


Name. 


Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 


. Aquarii 


Piscium 
Pisctum 
Piscium 
Piscium 
Piscium 
Piscium 
Piscium 
Piscium 
Piscium 
Piscium 
Piscium 
Piscium 
Arietis 

Arietis 

Arietis 

Arietis 


. Arietis 
. Arietis 


Arietis 
Arietis 
Arietis 
Arietis 
Arietis 


Arietis (mean) 


Arietis 
Tauri 
Tauri 
Tauri 


Tauri 
Tauri 
Tauri 
Tauri 
Tauri 
Tauri 
Tauri 
Tauri 
Tauri 
Tauri 


. Tauri 


Tauri 
Tauri 
Tauri 
Auriga 
Aurigz 
Aurigee 
Tauri 


. Aurige 


Auriga 


. Tauri 


i 


THe STar's 


A anneal teed Geet eel 


38 +26.6 


- 


= 


Ww w 


22 


Mn AKAM AARAW HD Qu anh M AAA 
WAS bhAR KM DWRHKHURH DOAK WDOAUSA MD bh Ge + 


23 4.5|+ 8 56.1/+0.3953 
.3}-1.2065 


5.6| 4.22| 18.2 










4.3| 4.21} 18.3 

4.1] 4.21) 18.3 

5.8] 4.21 18.3 

6.5 |+4.21/+18.3 

4.3 | 4.20) 18.4 . 

3.0| 4.20) 18.3} 23 50.9 Il 39. 3 . 

3-7| 4.19] 18.2] 23 48.0 12 26.2— 2 54.4/+1.2217] 0.5372] O.II14 

5.2 | 4.20) 18.2} 23 53.0 12 26.8|- 2 53-8i+1. en 0.5372] O-1114 

§-3 |+4.23|+17.6'+25 19.7 12 §6.9)— 2 24.7}-0.4097! 0.5374}+0.1103 

5.6) 4.20 15.8] 26 15.9 22 25.0\+ 644.61-0.4978) 0.5400; 0.0894 

5.0] 4.21] 14.7| 27 9.1] 28 2 46.2)+10 §7.1;-1.1121| 0.5411] 0.0795 

5-3| 4.16] 15.2) 25 26.0 3 49.1/+11 §7.8)+0.8707| 0.5413] 0.0771 

6.0] 4.14] 11.9) 27 45.6 17 31.0+ 1 12.0|\-0.8645] 0.5 0.0451 

6.5 |+4.09/+10.9|+27 34.9 22 §2.7/+ 6 22.7/-0.4598| 0.5447/+0.0322 

6.0} 4.08) 10.4) 27 55.6] 29 1 10.9/+ 8 36.1|-0.77501 0 0.02767 

6.4] 4.04] 9.4] 27 52.5 6 15.2|-10 30.0\-0.6126! 0.5453/+0.0144 

6.5| 3.98| 8.1] 27 36.6 12 59.1/- 4 0.0\-0.2772; 0.5455]-0.0019 

5-7] 3-96] 8.3) 26 52.5 13 32.8\— 3 27.4/+0.5354! 0.5455] 0.0033 

5-6 1+3.93'+ 6.71427 56.7 19 45.01+ 2 32.0-0.7164! 0.5454)-0.0183 
(Eph rs) am 
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OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 


















































SEPTEMBER. 
Tar Star’s At CONJUNCTION IN R. A. 
 Red'ns from TT | 3 
Apparent : Hour 
Name. Mag.__79"5-°"_| Declina- Washington | Angle, | | x : y |INIS 
| Aa | Ad | | 
Ys "| ° "> do bo mj hm °| ° 
;0 Tauri 4.6 +3.91/+ 6.6)+27 35.7 | 29 20 49.2+ 3 34.0/-0.3499) 0.5454|-0.0209 23/-30 
's B. Tauri 6.1 | 3.88) 5.9] 27 34.2180 o 16.9+ 6 54.7|-0.4097| 0.5452] 0.0293 +20\-41 
é Geminorum _| 3.2 +3-601+ 2.9|+25 13.0 19 45.3+ 143.2 +1.1611) 0.5427|-0.0756 
OCTOBER. 
37 Geminorum 5-7 |+3-55|/+ 1.8)+25 29.0] 1 056.5 6 44.0+0.4437)| 0.5416/-0.0876172| 0 
39 Geminorum 6.2] 3.55| 1.3} 26 11.6 2 31.614 8 15.8}-0.4792] 0.5413} 0.0912 + 16-49 
40 Geminorum 6.3 | 3-55, 1.2] 26 1.8 2 49.97+ 8 33.5|-0.3276] 0.5412] 0.0918 H25|-41 
48 Geminorum 5-8 | 3-43] 0.7] 24 16.3 8 49-1f- 9 39.4|+1.0132| 0.5398] 0.1052 +-901+32 
s2° Geminorum 6.1 |+3.45|+ 0.2/+25 2.0 9 50.6; 8 40.0|+0.0684| 0.5396|-0. 1075 +-47/-21 
A Geminorum 5-1 | 3-40— 0.6] 25 12.9 13 53-9) 4 44.8)-0.5836| 0.5386] 0.1164 fH 111-58 
B. D.+23° 1744 | 6.4| 3.29} 0.6) 23 4.2 18 16.6} 0 30.8/+1.2338] 0.5374! 0.1257 85|+48 
176 B. Geminorum 6.3 | 3-331| 1.6) 24 33.1 20 45.7/+ 1 53.3|-0.7051} 0.5367] 0.1310f 41-65 
18: B. Geminorum 6.0] 3.30 1.7] 2424.9 21 12.7/+ 2 19.5|-0.6160) 0.5366) 0.13191 9|-61 
187 B. Geminorum 6.3 |+3.25|— 1.4,+23 13.0 22 3.7|+ 3 8.8)/+0.5816] 0.5363/-0.1337HS84/+ 2 
192 B. Geminorum 6.3 | 3-23] 1.4] 22 36.0 23 IL.4|+ 4.14.2/+1.1012| 0.5360) 0.1360H901+35 
K Geminorum 3.7 | 3.27| 2.2) 24 36.1 23 39-7|+ 4.41.6\-1.1484] 0.5359] 0.1370 65 
82 Geminorum 6.3 | 3-22] 2.1) 23 21.1 2 1 36.31+ 6 34.4/-0.0538] 0.5353] 0.14101 40-31 
MARS II]... 21 38.2 8 32.6\-10 43.0/+0.7885] 0.5090} 0.1509 
9 Cancri 6.2 |+3.11l— 3.4422 52.7 9 58.0— 9 20.4|-0.7854] 0.5329|-0.1576 
y Cancri 5-5 | 3-08] 3.2] 21 49.7 10 40.4|— 8 39.3/+0.2438] 0.5327] 0.1589 
49 B. Cancri 6.0/ 2.99) 3.9] 21 0.9 16 39.7/— 2 51.7|+0.1396| 0.5310] 0.1702 
” Cancri §-5| 2-91] 4.7] 20 43.8 22 35.014 2 52.2!-0. 5898] 0.5293| 0.1809 
39 Cancri 6.5 | 2.87] 5.1] 2018.47 3 2 8.8+ 6 19.2|-0.7884/ 0.5284] 0.1871 
40 Cancri 6.5 |+2.87)\— 5.1/+20 16.2 2 11.3/+ 6 21.6)-0.7569) 0.5283/-0.1871 
1o2 B. Cancri 6.5 | 2.86 5.0) 19 58.2 2 16.6/+ 6 26.8|-0.4488] 0.5283] 0.1873 
e Cancri 6.3 | 2.86 19 50.7 2 19.1|+ 6 29.2/-0.3218) 0.5283] 0.1874 
6 Cancri 4.2| 2.80) 5§.1| 18 28.0 4 22.7|/+ 8 28.8/+0.7750) 0.5278] 0.1908 
139 B. Cancri 6.1} 2.79} 5.6) 19 8.9 7 18.3/+11 18.8|-0.5258| 0.5270] 0.1957 
x Cancri (var.) 6.2 |+2.73'— §.4/+17 33.2 9 34.2/-10 29.5/+0.741 5] 0.5264/-0.1993 
x Cancri 5.6| 2.59} 6.2] 15 17.6 19 17.0 I §.1|+1.1509] 0.5242] 0.2141 
227 B. Cancri 6.4} 2.57} 6.7) 15 43.8 22 14.1/+ 1 46.5/+0.0442] 0.5236] 0.2183 
7 Leonis 6.2 | 2.48 14 45-4] 4 5 27.01+ 845.8|-0.5290| 0.5224] 0.2280 
Il Leonis 6.5 | 2.47] 7.6) 14 43.8 6 30.5|+ 9 47.4|-0.7415] 0.5222] 0.2294 
% Leonis 5-6 |+2.44|— 7.8'+14 24.5 9 19.9|- 11 28.5|-1.0520] 0.5218|-0.2329 
18 Leonis 5.8 | 2.39 7.4| 12 12.0 IO 40.3|—-10 10.6|+0.977 1] 0.5216] 0.2345 
I Leonis 6.4] 2.38) 7.4) 11 57.6 II I1.5|— 9 40.4,+1.1092| 0.5216] 0.2351 
R Leonis (var.) 5-10) 2.38} 7.4] 11 49.3 II 15.2/— 9 36.8)+1.2410| 0.5216} 0.2352 
Y Leonis 5-0] 2.35; 8.3] 12 50.9 16 32.1|— 429.7|-1.1039| 0.§210| 0.2412 
A Leonis 4.6 |+2.26|— 8.31+10 24.7 21 22.4\+ OF1.7'+0.2870| 0.5207/-0.2463 
44 Leonis §-9| 2.18 9.0) 9 12.97 5 6 0.9)+ 8 34.3/-0.6188] 0.5206] 0.2543 
48 Leonis §.2| 2.12 7 23.3 10 47.1|-10 48.3'+0.0696| 0.5208} 0.2582 
35 Sextantis 6.1 | 2.06 5 11.5 1§ 2.7|— 6 40.6|+1.2543] 0.5211] 0.2613 
37 Sextantis 6.3 | 2.08 6 49.1 16 24.2|— § 21.6|-0.7963) 0.5212] 0.2622 
d Leonis §.0 |+2.00\— 9.91+ 4 4.3 23 35-7/+ 1 36.6+0.1589] 0.52221-0.2664 
?* = Leonis §-7 | 1.95] 10.0j}+ 224.9] 6 2 45.5/+ 4 40.5|+1.0292/ 0.5228] 0.2678 
NEW] MOON. 
17 G. Libre 6.4 |+2.01|/-15.1/-20 49.2910 5 46.6)+ 4 19.1|-0.1777| 0.5800|-0. 1863 H221-53 
18 G, .Libre 6.1 |+2.021-15.0'-20 58.3 6 11.5|+ 4 43.01-0.1026) 0.5803|-0.18541+26|-49 
43 B. Libre 5-7 | 2.12] 16.3) 21 2.3 10 13.0|+ 8 35.7|-0.766g] 0.5833] 0.1760f-10/-90 
47 G. Libre 6.1 | 2.12] 15.0} 21 42.4 13 48.1|-11 58.30.7141] 0.5858] 0.1673—- 8-90 
64 G. Libre 5-8 | 2.16] 14.8} 22 5.4 17 41.0— 8 14.7|-0.9615) 0.5884] 0.1574]-23|-90 
153 B. Libre 6.3 | 2.26) 14.9 2412.3} 11 0 8.2)- 2 3.2/+0.1885/ 0.5924] 0.1401 1+ 36|-33 
42 Libre 5.0 142.30-14.6'-23 32.8 2 §2.4'+ 0 34.3'-0.8421! 0.5940-0.13254-19!-9¢ 
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OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
OCTOBER. 


























Mag y [wis 
Aa | 
8 a 6 
4-7 |+2.37 1209} 56-10 
4.6| 2.39 0.1180)37}+-49 
5-4| 2.38 0.1177/-15-90 
5-9 | 2-39 0.1 169)+20-47 
5-7 | 2-41 0.1160 10 
5.4 |+2.41 1125 
3-0] 2.43 0.1122h6or 8 
4-9] 2-45 0.1071 3 
6.4 | 2.44 0.1065 F-291-9 
5-5 | 2-49 ©.1018 ft sor-16 
6.0 |+2.52 0.0940 ol-ss 
3.1 | 2.56 0.0867 F-15-90 
1.2 | 2.62 0.0772 16-48 
6.2 | 2.63 0.07497 19-45 
6.4] 2-73 0.0597 54-10 
6.2 |+2.86 0.0326 F- 19-40 
6.1 | 2.92 0.0260f 46-13 
5.4| 2.89 ©.0223f-21-00 
5.4| 3-01 0.013862 - 6 
6.0] 3.02 0.0026 F-44-0¢ 
6.3 |+3.13 . 52-8 
4.4 | 3.16 0.0164) 51-10 
21 3-15 0.0175—F 2-60 
5-7 | 3-23 0.025 3-62-12 
4-7 | 3-34 0.0526 32779 
+3.31 13 §2.2/+ 9 5.7/-1.1852/0.5971}+0.0 1-89 












17 16.3|-11 38.7|+0.0720] 0.5954 
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OCTOBER. 
Tas Star ing Pare 
| 
Name. 'Mag.! yy INIS 
en ee ee ° ° 
Capricorni 5.1 |+4.04 17 3: 13-5l— 4 .42.5|+0.8983/ 0.5321/+0.2355+-76r+ 6 
Capricomi 5.5] 4 2 23.1/-1.3136) 0.5305] 0.2379F-42/-85 
8. Capricorni 6.1 .46 0.2394/4-657-19 
B. Aquarii 6.0] 4 . 0.2505 1+ 367-48 
Aquarii 5-3 | 4.05 0.25159 9-90 
B. Aquarii 6.0 |+4.05}+21. . Qt 8 48.81.1854] 0.5201|+0.25268-261-9¢ 
B. Aquarii 6.1 ; .7|-0.8674] 0.5182] 0.2548 90 
Aquarii 6.4| 4.12 .2H 0 48.3/+1.1196] 0.5157] 0.2576 8319 
B. Aquarii 5.8! 4.12 15 47-S|+ 6 43.7|+0.6267| 0.5134] 0.2598H 82-11 
G. Aquarii 6.3] 4.12 16 52.5|+ 7 46.7|+0.7224] 0.5131] 0.2601 85-- 6 
B. Aquarii 6.1 |+4.14\+24. ; 19 3.3]+ 9 53.6\+1. 1894] 0.5124/+0. 2606 85}+25 
B. Piscium _ 6.4| 4.13} 26.3 010.1919 627.9 3 1.8)|-1.1163] 0.5096] 0.2619§-18t-g0 
Piscium 5-7] 4-15] 27.2|+ 1 38.3 13 11.2l+ 3 29.7\-1.2785| 0.5085! 0.26169-33}-88 
Piscium 4 . 16 9.0}+ 6 22.3/-0. 1661) 0.5082) 0.26128 34-52 
Piscium 5-4 18 25.41+ 8 34.7 0.26078-47-78 
Piscium 5.8 |+4.204+27.8/+ 2 27.9 21 20.6/+11 24.8'-0.0342] 0.5077)/+0.26008+-41F-45 
Piscium 6.2 | 4.21) 27.7 . 21 §5.7|+11 58.9|+1.0142] 0.5077] 0.2599 QOPI 
Piscium 5:6] 4.3 . .7120 18 33.6+ 8 o.oj+!I. . 0.2505 
» B. Piscium 6.5 | 4.31] 29.5} 8 54.0 ; 0.5092] 0.2474 
5 iscium 6.3] 4.4 -1.0687] 0.5119] 0.2365 
? Piscium 3-7 |+4 I 6.2110 20.4|-0.7422] 0.§155|/+0.2231 
I Piscium 6.2| 4.49 3.17.6 8 13.0/+0.4833]0.5161| 0.2205 
5 Piscium 6.1 . . 0.2181 
3 Arietis 6.4 0.5180] 0.2137 
4 Arietis 5.8 . 0.5182] 0.2127 
2 Arietis 5.1 14 9.3|+ 2 19.0/-0.6533] 0.5199|+0.2065 
5 B. Arietis 6.4 17 19.9|+ § 23.8\-0.4874] 0.5210} 0.2020 
17 B. Arietis 6.5 . 0.5218) 0.1991 
10 H'. Arietis 6.4 20 9.si+ 8 8.2/+1.1913] 0.5221] 0.1979 
15 Arietis 5-9 0.1971 
6 Arietis 5.6 .O}- TI 41.3|-0.9017| 0.5237/+0.1914 
26 Arietis 6.2 — 5 44.1|+0.2767| 0.5261] 0.1816 
y Arietis 5.4 I 53.8\-1.3358) 0.5276] 0.1749 8 
Ke Arietis 5-7 0.5283] 0.1720]+-90}+30 
e Arietis (mean) | 4.6 0.1575 + gor+22 
64 Arietis 5.8 24 8 14h 4 52.5,—1.08023| 0.5358/+0.1345 f-231-66 
66  Arietis 6.1 10 15.7}- 2 58.1|+1.2897| 0.5365] 0.13051+75/+56 
7 Tauri 5-9 13 3.1|- 0 16.2|-0.1946] 0.5374! 0.124714 32'-36 
11 = Tauri 6.1 1§ 59.6\+ 2 34.5|-0.8030] 0.5384] 0.1186F- 3/65 
16 = Tauri 5.4 17 53-1/+ 424.3/+0.5580] 0.5390] 0.11461 82/+ 3 
17 = Tauri 3.8 17 §5-3|+ 426.4|+0.7565| 0.5390\+0.1145 HQ0;+14 
18 Tauri 5.6 18 2.6\+ 4 33.5|-0.0320] 0.5391| 0.1142+41/-27 
q ‘Tauri 4:3 18 4.2|+ 4 35.1|+0.3819] 0.5391| 0.11421+67/- 6 
20 2=Ss Tauri 4.1 18 21.6/+ 4 51.9/+0.5238] 0.5392] 0.11351+79|+ I 
ars Tauri 5.8 18 23.7/+ 453-9|+0.3211] 0.5392] 0.1135H+63/- 9 
22 «= Tauri 6.5 18 27.6/+ 457.6+0.3578] 0.5392/+0.1133—65|~ 7 
23. Tauri 4-3 18 35.9|+ 5 §.7|+1.0133] 0.5392| 0. TI Z0E+QO/+31 
y ‘Tauri 3.0 19 8.0|+ 5 36.7|+0.8982] 0.5394] 0.1119 QO}+23 
27. Tauri 3-7 19 54.8 + 6 22.0|+1.0389] 0.5396 0.1102 901+ 33 
280 Tauri 5.2 19 55-4 6 22.6,+0.9477] 0.5396] 0.1102 }+90/+27 
14 H. Tauri §-3 20 25.4,+ 6 s1.6-0.5952 0.5398/+0. rogr 10-58 
p ‘Tauri 5-6 25 5 52.6- 8 0.1\-0.6973] 0.5423] 0.0883 63 
X Tauri 5-3 II 16.2}— 247.41+0.6654] 0.5435| 0.07601 901+13 
17 B. Auriga 6.0 26 0 57.9/+10 26.5|-1.0g01| 0.5457| 0.04391-26+-62 
38 B. Aurige 6.5 6 19.8— 8 22.6-0.6912/ 0.5461] 0.0311 3/-60 
47 B. Auriga 6.0 '+4.94]+11.5'+27 55.6 8 38.2-— 6 8.9—-1.0097! 0.5462'+0.0256 *-19'-62 
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‘OCTOBER. 
Tag Star's At CoNJUNCTION IN R. A. ing Pur 
alieis. 
| Red’ ns from Apparent Hour | 
Name, | Mag Declina- | Washington | A nete, x | yy INS 
tion. H 
ve ° c d h m h m a s 
354 B. Tauri +4.Q1|+10.2'+27 52.5 | 26 13 43.1;- 1 14.3/-0.85281 0. 546 0134 8-fa 
107 B. Aurige 4.871 8.6] 27 36.6 20 28.3/+ 517. 5237| 0.5§462+-0.0029 I+ 131-46 
112 B. Aurige 4.84] 8.7] 26 52.5 21 2.1|+ § 49.7/+0.2905| 0.5461} 0.004361 0 
406 B. Tauri 4.84| 6.9] 27 56.7987 3 15.9}+11 50. 9712| 0.5456 0.0193 F- 16-62 
136 Tauri 4.82} 6.6) 27 35.7 4 20.4/-11 7.1|-0.6045] 0.5457) 0.0219 8-53 
139 = Tauri +4.74|+ 6.6)425 56.8 6 29.1;- 9 2.7/+1.1722| 0.§452—0.0270#g0452 
415 B. Tauri 4.79] 5-8] 27 34.2 7 49.3[- 7 45.2|-0.6678)/ 0.5450 0.0302 Sit 
é Geminorum 4.53| 1.6) 25 13.0728 3 27.2/+11 12.8)+0. 0.5409; 0.0759 R9a+x 
37 Geminorum 4.48!+ 0.3] 25 29.0 41.9\- 7 43-1|+0.1707} 0.5394! 0. 0876 53-4 
39 Geminorum 4.49|- 0.3] 26 11.6 10 18.1;- 610 . . 0.0912 I'-ty 
40 Geminorum +4.49|\— 0.4/+26 1.8 10 36.6|- 5 52.2|-0.6059] 0.53 .ogigk o- 
ao Geminorum . 0.1| 24 20.3 12 0.4}- 431.11+1.1343] 0.5384) 0.0949 +90 
48 Geminorum 1.2] 24 16.3 16 40.4|- © 0.4|+0.7397| 0.5370 0.1051 f+ 9¢ 
52 Geminorum 8 25 2.0 17 42.7|+ 0 59.8!-o. 
A Geminorum 2.9) 25 12.8 2I 49.41+ 458. ~0.8694| 0.5353 0.1160 
B. D.+23° 1744 3.01423 4.1929 2 16.1 
176 B. Geminorum 4.1] 24 33.0 4 47.61+11 43.0\-0 
181 B. Geminorum 4-1] 24 24.9 5 15.0-11 50.4 
187 B. Geminorum 23 12.9 6 6.8-11 0.4|+0.3 
192 B. Geminorum 3.9] 22 36.0 7 15.6— 9 53.8i+0. 3239 0.532 
82 Geminorum 4.7|+23 21.1 . 
9 Cancri 6.4] 22 52.6 . . 
Ke Cancri 6.2] 21 49.6 18 56.9|+ 1 25.0\-0.0413] 0.52 
49 B. Cancri 7.2} 21 0.9780 1 3.3;+ 7 19.7!-0. 
7] Cancri 8.2] 20 43.7 7 §.7/-10 49.3 
39 Cancri 8.81+20 18.4 10 441 
40 Cancri 8.8] 20 16.2 10 46.6 
102 B. Cancri 8.7| 19 58.1 10 52.0 
e Cancri 8.6] 19 50.6 10 54.6 
6 Cancri 8.7| 18 27.9 13 0.9 
139 EB. Cancri 9-3/+19 8.9 16 0.2 .5|-O. 
Cancri (var.) 9.2] 17 33.2 18 19.11+ © 3.1/+0.4653] 0.52 
81 Cancri 9-6] 15 20.2781 2 48. . 
4 Cancri 3-38] 10.1] 15 17.5 4 15.0l+ 9 40.8]+0.8841| 0.517 
227 B. Cancri 10.7] 15 43.8 7 16.1}-11 23.6\-0.2307| 0.5173 
7 Leonis 6.2 |+3.25|\-11.5|+14 45.4 14 38.9 .3|-0. 
II Leonis 6.5 | 3.24] 11.7| 14 43.7 1§ 43.9 .ai-1. 
3) Leonis .O 14 24.5 18 37.2|- 0 23.2|-1.3270}0.515 
18 Leonis 5- 8 3-14] 11.4] 12 11.9 19 59.3|+ © 56.4/+0.7221| 0.5152] 0.2305 
19 Leonis II 57.5 20 31.2|/+ 1 27.4/+0.85 
R Leonis (var.) —I1L.4|+11 49.2 20 35.0}+ 1 31.1/+0. 
NOVEMBER. 


















v Leonis 5.0 |+3.08/-12.5/+12 50.38§ 1 1 59.1)/+ 6 45.3\-1.3709 0.5147|-0.2370 73 
A Leonis 4.6 |+2.97/-12.4|+10 24.7 6 §5.8]+11 33.1]+0.0388 lo. 51.44}-0.2420 38 
44 Leonis §.9| 2.871 13.11 9 12.8 1§ 45-4|- 3 53.2/-0.8617 |0.5146] 0.2498 I 
48 Leonis — 5.2] 2.78] 13.0} 7 23.3 20 37.4|+ 0 50.0:-0.1599 0.5150] 0.2537 357 
35 Sextantis 6.1] 2.72] 12.9) 511.4] 2 © §8.0}+ § 2.8+1.0412 |0.5154] 0.2567 It 
37 Sextantis 6.3 | 2.72] 13.6, 649.1 2 21.01+ 623. 3; ~1.0222 ]0.5157] 0.2576 33 
d Leonis 5.0 |+2.62)-13.5+ 4 4.2 9 40.2|-10 30. 8|~0.0459 0.§170}-0. 2618 5 
p* Leonis 5-7 | 2-54] 13.4] 224.8 12 §3.1j- 7 23. Bito. 8365 10.5179] 0.2623 t 
75 Leonis §-4| 2.52] 14.0] 2 28.5 18 4.0— 222.4-0.5971 ]0.5194] 0.2054 
76 Leonis 6.0] 2.511 13.9] 2 6.8 18 53.1|- 1 34.8.-0.4387 |o.5106) 0.2657 
359 B. Leonis 6.3 | 2.48] 13.6] 0 35.7 21 4.41+ 0 32.5 +0.5526|0.5204] 0.2603 
79  Leonis 5-5 |+2.49|-14.0;+ © 52.2 21 26.2]+ 0 53.6,-0.8656 jo. 5205}-0.2664 
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NOVEMBER. 
Tur Srar’s At CONJUNCTION IN R. A. 
7 Red’ns from | 
o. | Apparent washin Hour 
Name. Mag | Declina- Mean The adte Y x’ y 
a , d h m/| h m 

v Leonis 4-5 14.0- 021.5] 8 3 50.0+ 7 5§.5/-0.2689] 0.52301-0.2678 
31 B. Leonis 6.2 1 58.2 4 33-21 7 47.3/+1.1995] 0.5233] 0.2679 

78 B. Virginis 6.5 15.0 21 55.8}+ 0 37.0;-0. 1003] 0.5323] 0.2 
q Virginis 5.3 59-2) 4 7 7.01+ 9 30.2/+1.2570) 0.5384! 0.2632 
x Virginis 4.8 7 31.9 9 39.4|+11 57.5}-0.8833] 0.5403) 0.2619 

NEW | MOON 

118 B. Ophiuchi 6.2 }+2.6 6 24.1] 8 19 29.6} 6 21.7}-0.5059| 0.6152/-0.0313 
95 G. Ophiuchi 6.1 | 2.68] 10.3] 27 39.6 ai 27 4 29.4|+0.6808) 0.6152] 0.0246 
36 Ophi. (1st star) | 5.4] 2.64] 10.9] 26 28.9 22 31.8|- 3 27.5|-0.5063] 0.6151] 0.0209 
43 Ophiuchi 5-4 |+2.74-- 9.8/-28 3.9] 9 1 21.0— 045.7/+1.0098| 0.6149|-0.0113 
136 G. Ophiuchi 6.3 | 2. 9.2] 25 52.3 2 39.4|+ 0 29.3/-1.1668] 0.6147) 0.0068 
151 G. Ophiuchi 6.0 26 12.5 422.5/+ 2 7.9|-0.8417| 0.6144|-0.0009 
163 G. Ophiuchi 6.3 8.6) 27 50.8 8 29.4)+ 6 4.0/+0.8029] 0.6135|+0.0131 
x Sagittarii (var.) | 4.4 27 48.1 IO 1.4\+ 7 31.9|+0.7831/ 0.61301 0.0183 
4 G. Sagittarii 6.2 }+2. 8.2/-26 56.9 10 21 7 §1.3|-0.0552| 0.6129/+0.0194 
10 G, Sagittarii 5-7 | 2- 28 3.3 13 18.4|+10 40.4|/+1.1124| 0.6118] 0.0293 
66 B. Sagittarii 4.7| 2. 27 4.5 21 4.3I- 5 53.8|+0.4716) 0.6081] 0.0549 
6; B. Sagittarii 6.4] 2. 25 38.4 21 19.6|— 5 39.2/-0.9407] 0.6 0.0557 
68 G. Sagittarii 6.2 | 3.0, 26 41.3110 0 37.4|- 2 29.9|+0.3016| 0.6060; 0.0663 
A Sagittarii 2.9 |+3. 5 28.3 © 43.9|— 2 23.7|-0.9004| 0.6059|+0.0666 
69 G. Sagittarii 6.3 | 3. 26 48.6 © 45.6|- 2 22.1|+0.4329] 0.6059] 0.0667 
86 B. Sagittarii 6.5] 3- 26 38.3 I 4.4- 2 4.0+0.2829] 0.6057] 0.0677 
126 B. Sagittarii 5-7| 3- 25 5.9 6 58.5/+ 3 35.0\-0.7966] 0.6017; 0.0860 
ge  Sagittarii 3-3] 3- 27 4.8 7 15.1|+ 3 51.0|+1.2029| 0.6015] 0.0869 
6 Sagittarii 2.1 |+3. 6 24.3 IO §1.9}+ 7 18.8/+0.8637] 0.5987|+0.0977 
102 B. Sagittarii 6.4] 3. 24 59.5 12 2.8+ 8 26.7/-0.4292| 0.5978) 0.1012 
127 G. Sagittarit 6.4] 3. 25 3.7 12 49.6|+ 9 11.5|-0.2794] 0.5972] 0.1034 
172 B. Sagittari 5.8 | 3. 24 57-9 13 36.5|+ 9 56.5|-0.2941! 0.5965] 0.1057 
189 B. Sagittarii 6.1| 3. 24 47.5 1§ 48.5|-11 56.9|-0.2290| 0.5947| 0.1120 
201 B. Sagittarii 5-9 |+3. 6 3.0 17 41.8|-10 8.2/+1.2485] 0.5931/+0.1173 
®  Sagittarii 4:9| 3: 25 24.3 18 35.6|— 9 16.6/+0. 7080] 0.5923) 0.1197 
208 B. Sagittarii 6.1 | 3. 24 19.5 18 36.7/— 9 15.5|-0.3712| 0.5922] 0.1198 
xX  Sagittarti 4-9] 3.2 24 40.5 22 22.21— § 39.2|+0.4487| 0.5888] 0.1299 
49 Sagittarii 5-5 | 3-2 24 7.8 22 28.0\— 5 33.6|-0.0857| 0.5888) 0.1302 
51 Sagittarii 5.8 1+3.3 454.4], 11 2 34.8 1 36.7/+1.2528) 0.5849/+0. 1408 
53 _ Sagittarii 6.3 | 3-32 23 37-3 4 5-9 © 9.2/+0.1784| 0.5834] 0.1446 
274 B. Sagittarii 6.1 | 3.32 23 37-5 412.9 © 2.5]/+0.1978) 0.5834! 0.1449 
329 B. Sagittarii 6.1 | 3.41 22 58.3 12 46.8]+ 8 11.5|+0.8703] 0.5750, 0.1651 
336 B. Sagittarii 6.5 | 3.42] 3-3] 22 50.0 13 44.4|+ 9 6.9/+0.8916] 0.5740] 0.1672 
4 Capricorni 5-7 |+3-47|+ 4.61-22 4.3 19 39.2|- 9 I1.7|+1.1496| 0.5681)+0.1797 
0 -Capricorni §-6| 3. 6.7| 18 51.8]12 oO 41.9/— 4 20.1|-1.1779] 0.56301 0.1895 
v ___ Capricorni 5.3} 3-48] 7.8| 18 26.2 5 3-3\- © 8.2|-0.7723) 0.5588 0.1974 
8: B. Capricorni 6.4] 3.52] 8.6) 18 20.9 9 5-6/+ 3 45.5|-0.0522| 0.5548] 0.2042 
19 Capricorni 5-7 | 3-54| 9.1] 18 14.6 II 29.7|+ 6 4.5]+0.3365] 0.5525] 0.2081 
94 B. Capricorni 5-7 |+3-5 .O}-16 21.4 12 47.2|+ 7 19.3|-I.3254| 0.§512/+o. 2101 
21 Capricorni 6.5 57| 9-7) 17 51.6 14 11.3|+ 8 40.5/+0.5108] 0.5500, 0.2122 
URANUS 6.0 ..| 17 52.0 I§ I1.7/+ 9 38.8|+0.7316) 0.5483] 0.2135 
§ Capricorni 4.2{ 3.59] 10.2] 17 34.1 16 27.6/+10 52. 1|+0.6983} 0.5478] 0.2155 
29 «= Capricorni 5-5 | 3-58] rr.8] 15 31.3 20 55.0— 8 49.7/-0.4295] 0.5438] 0.2216 
42 Capricorni §.1 |+3. O-14 25.4718 8 54.71+ 2 46.1/+1.1830] 0.5337/+0.2354 
A Capricorni 5-5] 3-64] 15.5] 11 45.2 Il 17.7|+ § 4.5|-1.0173] 0.5318] 0.2378 
731 B. Capricorni 6.1 | 3.68] 15.3] 13 6.9 12 47.3|+ 6 31.1/+0.7501| 0.5307] 0.2392 
46 B. Aquarii 6.5] 3. .4| 10 42.5 14 41.1|+ 8 21.3/-1.2939| 0.5293} 0.2409 
6 Aquarii 4-3] 3-70] 19 812.1[14 2 2.1\— 439.1/-1.1282] 0.5216] 0.2493 
1530 B. Aquarii 6.0 1+3.73/+18.5!— 9 27.5 2 3.3I- 4 38.0\+0. 1906! 0.5216/+0.2493 
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OCCULTATIONS, 1915. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 


NOVEMBER. 





THE Star's 


Name. 


p Aquarii 
170 B. Aquarii 
186 B. Aquarii 
67 Aquarii 
252 B. Aquarii 
197 G. Aquarii 

B 


22 B. Piscium 
9 Piscium 
16 Piscitum 
A Piscium 
19 Piscium 
22 Piscium 
25 Piscium 
51 Piscium 
136 B. Piscium 
75 Piscium 
” Piscium 
101 Piscium 
105 Piscium 

3 Arietis 

4 Arictis 

t Arietis 

35 B. Arietis 


47 B. Arietis 
‘20 H!. Arietis 


I ; Arietis 
Arietis 
26 Arietis 
v Arietis 
Me Arietis 
é Arietis (mean) 
64 Arietis 
66 Arietis 
7 Tauri 
11 Tauri 
16 Tauri 
17 Tauri 
18 Tauri 
gq Tauri 
20 Tauri 
21 Tauri 
22 Tauri 
23 Tauri 
7 Tauri 
27 Tauri 
28 Tauri 
14 H. Tauri 
Tauri 
X Tauri 
17 B. Aurige 
38 B. Aurige 
47 B. Auri 
354 B. Taunt 
107 B. Aurige 
112 B. Aurige 


125 Tauri 





At CONJUNCTION IN R. A. 





























5- . . . 
§-31| 22.2] 23 41.4 -5|-10 27.2/+0.9402] 0.5399) 0.1108 
5-32] 22.1] 23 §1.0 -7\— 9 §6.0|+0.8237] 0.5401) 0.1097 
5-33] 21-9| 23 48.0 — 9 10.7|+0.9628] 0.5403} 0.1080 
+5.33/+21.9|+23 53.0 2 35-2/—- 9 10.1/+0.8714] 0.5403/+0. 1080 
5-38] 21.7) 25 19.8 8 41.1|-0.6762| 0.5405] 0.1069 
5-47| 19-6] 26 15.9 12 33-0|+ 0 27.8\-0.7997] 0.5434) 0.0861 
5-47| 18.3] 25 26.1 17 56.7|+ 5 40.6/+0.55381 0.5 0.0739 
5-61] 14.5] 27 45.6 ©.5473| 0.0419 
+5.61/+13.01+27 34.9 13 0.4|/+ 0 5.5|-0.8455] 0.5478)/+0.0291 
5. 
5- 





Mag.|___7975-° Declina- x’ y 
Aa r¥,) tion 
8 “ °e ‘ 
§.3 1+3-73/t19-2- 8 14.6 6676) 0.5206 +0.2 503 
6.0] 3.73] 19-71 737-1 10.9035] 0.5196] 0.2512 
6.1 | 3.76] 20.3] 6 59.0 915. ale 2 21.2;-0.5902| 0.5174) 0.2532 
6.4] 3.83] 20.9] 7 24.1 1§ 18.2|+ 8 12.7|+1.3881] 0.5144! 0.2556 
5.8| 3.85] 22.3] 5 26.1 8885) 0.5118] 0.2574 
6.3 |+3.86|+22.5|— 5 15.5 — 8 47.7\+0.9829| 0.51 144+0.2576 
6.4] 3.92] 25.5|- 0 10.1 . .O|-0.8778] 0.5071] 0.2588 
6.4] 3.93] 25.8/+ 0 39.8 14 7-5|+ 6 21.6}-1.2574) 0.5066) 0.2587 
5-7 | 3-96] 26.5] 1 38.3 18 56.6/+11 2.4)/-1.0529] 0.5057] 0.2582 
4-6 | 3.99] 26.4] 1 19.2 21 §5.7|-10 3-7|+0.0563] 0.5053} 0.2577 
5-4 |+4.00/+27.21+ 3 1.4 1.1734] 0.5050 +0.2572 
5-8] 4-04] 27.2] 2 27.9 .O- 4 58.4/+0.1784] 0.5047) 0.2564 
6.2] 4.05] 27.0] I 37.5 — 424.0/+1.2285] 0.5047; 0.2563 
§-6| 4.22] 29.1} 6 29.7 — 810.3/+1.2547| 0.5053] 0.2466 
6.5 | 4.26] 29.6] 8 54.0 -2032| 0.5 0.2435 
6.3 |+4.41/+30.4/+12 30.6 . .8\-0.9508] 0. 5089,+0.2 327 
3:7 | 4-56) 30.3] 14 55.0 -I]- 2 14.1|-0.6554] 0.5129] 0.2195 
6.2 | 4.57| 30.0] 14 14.1 . 0.5137] 0.2169 
6.1} 4.62] 30.2] 15 59.0 . .O-O.QII1] 0.5144) 0.2146 
6.4] 4.66] 30.1) 16 59.8 . ‘T|-T.2715] 0.5157 0.2103 
5.8 |+4.66/+30.0/+16 32.5 15 56.5|+ 6 2.1|-0.6037| 0.5160,+0.2092 
5-1] 4.72) 29.7] 17 24.7 . .Q-0.6002] 0.5178, 0.2032 
6.4] 4.75] 29.5] 17 51.2 23 46.7|-10 21.9|-0.4419] 0.5192; 0.1988 
6.5 | 4.77| 29.3] 17 38.0 . 0.5200 0.1959 
6.4 | 4.78) 28.9] 16 50.0 0.5204! 0.1948 
5-9 |+4.81 +29.3/+19 6.5 . .3\-1. 0.5206,+0.1939 
§.6| 4.85] 28.9] 19 31.0 6 57.8— 3 24.0/-0. B76" 0.§222| 0.1883 
6.2] 4.92] 28.1) 19 29.2 . 0.5248} 0.1787 
5-4] 4.99] 27.8] 21 36.1 . -I 3373 0.§267| 0.1721 
5-7 | 4-97] 27-4] 19 39.5 18 52.9+ 8 8.9|+1.1020 0.5274] 0.1692 
4-6 |+5.07(+26.3:+21 0.5 .3\- 7 §8.1/+0.9346} 0.531 1548 
§.8| 5.26] 24.3) 24 25.8 -3|-1 1339] 0.5360) 0.1321 
6.1 | 5.22) 23.8] 22 31.1 16 §4.4|+ § 28.1]+1.2373|0.5368] 0.1281 
5-9 | 5.29] 23.4] 24 11.2 19 42.1|+ 8 10.3|-0.2573| 0.5378 0.1224 
6.1} 5.34] 22.8) 25 3.7 22 38.g/+11 1.3|-0.8741] 0.5389} 0.1163 
5.4 |+5.32|+22.3/+24 1.7 © 32.7/-11 8.5/+0.4856) 0.5390/+0.1123 
3-8] §.32| 22.3] 23 51.2 . 0.5396] 0.1122 
5-6] 5.34] 22.3] 24 34.8 © 42.2I-10 59.4|-0. 1062] 0.5397] 0.1120F 
4-3] 5-33] 22-3) 24 12.5 : 0-5397| 0-119 
4.1] 5.32] 22.21 24 6.5 +0.4501| 0.5398} 0.1113 
5.8 +5.33|+22.2|+24 17.8 I 3.310 38.9|+0.2470) 0.5398/+0. 1112 
5 
4-3 
3.0 
3-7 
5.2 
5-3 
5.6 
5-3 
6.0 
6.5 
6.0} 5.63] 12.4] 27 §5.7 15 18.7|+ 2 19.1|-1.1693] 0.5479] 0.0236 
6.4] 5-63} 11.0] 27 52.5 20 23.5/+ 7 13.5|-1.0222] 0.5481/+0.0114 
6.5] 5-62) 9.0] 27 36.6723 3 8.7 .1|-0.7057| 0. §479}-0.0049 
5-7] 5-58} 8.9] 26 52.5 0.5478) 0.0062 
5.11+5.54.+ 8.8i+25 51.2 4 53-9I- 8 33.5 +1.235910.54771-0.0091 
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OCCULTATIONS, 1915. 605 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
NOVEMBER. 


Limit- 
At CONJUNCTION IN R.A. ° ing Par- 
allels. 






































| | Hour 
Name. roiso, | Appt [Washington Angle,| y | x | y [N.S 
4a 4s tion. OH 
8 os e , d h mm! ° 
%© B. Tauri 5.6 }+5.62,+ 7.0+27 56.7128 9 56.6— 34t 1,-1.1671| 0.5472,-0.0212 
30 Tauri 4:6] 5.60] 6.7] 27 35.7 Ir 1. 1 2 38. 8-0, 8016) 0.5471) 0.0238 
39 Tauri 4-7] 5-52] 6.41 25 56.8 13 9.9,- 034. .3)+0. ‘975% 0.5468} 0.0289 
15 B. Tauri 6.1] §.59| 5.7| 27 34.2 14 30.2 + 0 43.2.0. 8715] 0.5465] 0.0321 
é Geminorum 3-2} 5-39] 0.4, 25 13.0 24 10 10.6'— 4 16.2,+0.6615] 0.5417| 0.0775 
37 Geminorum 5-7 }+5.36(- I. 1335 29.0 1§ 26.5 + 049.1!-0.0734| 0.5400 -0.0892 
39 Geminorum 6.2 | 5.37 26 11.6 17 3.2,+ 2 22.7)-1.0083] 0.5394) 0.0927 
40 Geminorum 6.3 | 5.37 8 26 1.8 17 21.7'+ 2 40. 6\-0. 8560) 0.5393] 0.0934 
&) Geminorum 5.2] §.29 1. 8 24 20.2 18 46.0:+ 4 2.1 +0.8886) 0.5388] 0.0964 
48 Geminorum §-8| 5.25] 3-2, 24 16.3 23 27. Sit 8 34.3/+0.4857| 0.5370) 0.1064 
52 Geminorum 6.1 |+5.28}- 3.7'+25 2.0125 0 30.2)+ 9 34.9'-0.4709 os oe 
A Gemimorum 5-1] §.24 4.8) 25 12.8 4 38.5 . 
58 Gemimorum 6.0] 5.15] 4.3] 23 6.5 4 40.4|-10 23.0/+1.1 
B. D.+23° 1744 |6.4| 5.11 5.41 23 4.1 9 7-a\- 6 4.9|+0.6924 0.5332 
176 B. Geminorum 6.3 | 5.15] 6.5] 24 33.0 II 40 
181 B. Geminorum. 6.0 |+5.14+- 6.61424 24.8 12 7.7 
187 B. Geminorum 6.3 | 5.08) 6.5] 23 12.9 12 59.9i— 2 19.8/+0.0262] 0.531 
192 B. Geminorum 6.3 | 5.05 22 35.9 I4 9. . 
82 Geminorum 6.3] 5.05] 7.4] 23 21.0 16 38.1/+ 1 11.4|-0.6228) 0.53 
qf”) Cancri 5-5] 4-90} 9.5| 21 49.6526 1 58.0+10 13.7 
49 B. Cancri 6.0 |+4.80\-10.7/+21 0.8 8 9.1/- 7 46.9|-0.4462! 0.5234/-0.1684 
NEPTUNE 7.7 |. 19 17.8 9 53:8 . 
7] Cancri 5.5 | 4-7 20 43.6 14 16.9|— I 50.5 
102 B. Cancri 6.5] 4.65] 12.6] 19 58.1 18 6.7|+ 1 §2.3}-1.0521] 0.51 
é Cancri 6.3} 4.65] 12.5! 19 50.6 18 9.4/+ 154.9 
6 Cancri 4.2 |+4.58\-12.8)4+18 27.8 20 17.7kt 3 §9.3,+0.1915] 0.5185|-0.1876 
739 B. Cancri 6.1 | 4.57) 13.4] 19 8.8 23 20.2/+ 6 56.2|-1.1335 0.5174] 0.1921 
Caneri (var.) | 6.2] 4.49] 13-4] 17 33.1927 1 41.6|+ 9 13.3'+0.1558] 0.5165] 0.1955 
81 Cancri 6.4] 4.29] 14.2] 15 20.1 10 20.4|— 6 23.5/+0.8334| 0.5136] 0.2073 
x Cancri 5-6] 4.30 14.7] 15 17.4 IL 49.1— 457.-5|+0.5737] 0.5132] 0.2092 
227 B. Caneri 6.4 1+4.28|-15.4|+15 43.7 14 54-I|- 1 §8.0-0.5§537/ 0.5123|-0.2130H- 14|-68 
7 Leonis 6.2] 4.1 4] 14 45.3 22 26.9|+ § 21.4'-1.1347] 0.5103] 0.2218F-23/-75 
Il Leonis 6-5 4.14 14 43.6 23 33-4|+ 6 25.9-1.3507/0.5101| 0.2231 47-73 
18  Leonis 5.8] 4.04 12 11.8]28 3 5§5.1]+10 39.9!+0.4072| 0.5092] 0.2278}+-67!-18 
19 Leonis 6.4| 4.02 Il 57.4 4 27.8411 11.7|+0.5425] 0.5091] 0.22831+77/-11 
R_  Leonis(var.) — [5-10\+4.02'-16.5)+11 49.1 4 31.7|+11 15.4'+0.6772] 0.5091|-0.2284 HOO 4 
4  —_ Leonis 4-6] 3. .6| 10 24.6 1§ 8.6\- 2 26.3|-0.2827/ 0.5076] 0.2385 +2856 
44  Leonis 5.9 | 3. 4 912.7729 0 12.9)+ 6 22.1\-1.1915] 0.5072] 0.2458]-26)-81 
48  Leonis 5.2] 3-64] 18.3] 7 23.2 5 13.3|+11 13.8|-0.4774| 0.5073] 0.2493 18-70 
35 Sextantis 6.1] 3. § 11.3 9 41.6/— 8 25.8|+0.7432| 0.5077] 0.2521 90 3 
37. ~=—«Sextantis 6.3 }+3.57,-18.9|+ 6 49.0 II 7.0— 7 2.9'-1.3470| 0.5078'-0.2529f-42'-82 
d Leonis 5-0] 3.45, 18.8) 4 4.1 18 39.4|/+ © 16.3'-0.3502 0.5 0.256725 -62 
b' ~— Leonis 5-7 | 3-37| 18.61 2 24.7 21 58.2|+ 3 29.2|+0.5481] 0.5097] 0.2581 14-77,-15 
7s Leonis 5-4| 3-34] 19.2] 2 28.4]80 3 18.6/+ 8 40.1/-0.8986] 0.5110, 0.26001- 5\-88 
7 Leonis 6.0] 3.32| 19.0 2 6.7 4 9.1|+ 9 29.2/-0.7370] 0.5113) 0.2602 5/-88 
359 B. Leonis 6.3 }+3.28}/-18.7/+ o 35.6 6 24.5|+11 40.6/+0.2711] 0.5120|-0.2608 + 58-29 
79 ~—- Leonis 5.5 | 3-29] 19.2/+ 1 52.2 6 46.9|/-11 §7.7,-1.1660] 0.5121 0.2609 }-23 -88 
v__ Leonis 4.5| 3.21] 18.9/— 0 21.6 13 22.4)\- § 34.1'-O.5511/ 0.5146 0.2621 14-77 
431 B. Leonis 6.2 |+3.18}-18.4'- 1 58.3 14 6.9|- 4 50.9 +0.9386] 0.5149 -0.2622 +88 + 6 
DECEMBER. 
78 B. Virginis 6.5 |+2.99,-18.5|—- 5 15.1] 1 8 o.0l-11 3 II 30. .0.8'-0. 3453 0.5242-0. 0.2609 [+2 25 ~62 
q _ Virginis §-3| 2-90] 17.9] 8 59.3 17 26.0-— 2 22.6'+1.0489| 0.5305} 0.257481 +15 
x  Virginis 4.8] 2.88] 18.5} 7 32.0 20 2.4\+ o 8. 771 IIO5| 0. 5326) 0.2561 F-20 —go 
370 B. Virginis 6.0 1+2.83-17.7l-11 11.68 2 3 6.3!+ 658.7/+0.83171 0.5383!-0.2517 79+ I 
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DECEMBER. 















Lise - 

THE STAR'S At CONJUNCTION IN R. A. ing Pax 

alles. 

Apparent] yo oni our . 

westingten | Ane y [NS 

oe . d h m| h m 7 
Virginis 2 3 = 7.5\+ 6 59.8)-1.3223/ 0.5383}-0.25 165-41 -86 

75 Virginis . . 20 29.5|— © 13.7|+0.3670) 0.5542] 0.2349 58-23 
83 Virginis 5-6| 2.69] 16. 4] 3 1 32.5/+ 438.6)+0.0265] 0.5592] 0.22838 38-42 
85 Vi irginis 6.1] 2. . 2 0.9/+ § 6.0\-0.4938) 0.5597| 0.2277 11-74 
43 H. Virginis 5-5 | 2.63] 36. . 14 32.1|- 6 50.5|-0.7577] 0.5727) 0.20768 6-go 


231 G. Virginis 
236 G. Virginis 
9g G. Libre 

















rig B. Sagittarii 6. 8 1 25.3/}— 0 32.1/-0.0505] 0.6057}+0. 1160}+ 22-40 


Sagittarii ; 4 6.g/+ 2 2.7}+0.8771| 0.6034] 0.1239 65+ 3 
208 B. Sagittarii 6.1 . 4 8.01+ 2 3.8/-0.1844] 0.6034] 0.1240 15-4 
x Sagittarii 4-9] 3-1 . . 7 40.0/+ 5 32.6/+0. 6297 0.6001] 0.1343 62 - § 


49 Sagittarii 














274 B. Sagittarii 6.1 13 24. 8l+10 57- ‘alto. 3946 °. 5947] 0.1494 a2 
329 B. Sagittarii 6.1 21 41.1\- § 6.2/+1.0718) 0.5862) 0.169867 +21 
336 B. Sagittarii 6.5 22 36.7\— 412.9}+1.0944| 0.5852] 0.17201+67 -23 
6 Capricorni 5-5 9 454.5|+ 1 §0.2)-1.2138] 0.5785] 0.18584-41 -go 
Oo Capricorni 5-6 Q I1.5|/+ § §7.3|-0.9204) 0.573 1944-17-90 
v Capricorni 5-3 13 23.9/+10 0.2 0.5 0.2033 7-70 
81 B. Capricorni 6.4 17 18.1}-10 14.3}+0. 0.5652] 0.2092 45 —32 
19 Capricorni 5-7 19 37.3\- 8 0.2|+0.5846| 0.5628] 0.2130f67 -11 
94 B. Capricorni 5-7 20 52.2|— 6 48.0\-1.0474| 0.5614) 0.2150]-22 -go 
21 Capricorni 6.5 |+3. 22 13 5 29.5|+0.7598| 0.5600|+0.2170F72— 2 
6 Capricorni 4.2 10 0 25.3I-— 3 22.4|+0.9474] 0.5578) 0.2203 +72 +10 
URANUS .O © 34.5[— 3 13-6(+1.0443] 0.5561) 0.2201 h 72437 

29 Capricorni 5.5 4 44.0/+ 0 47.1|-0.1561] 0.5534) 0.2263 >+29—-52 
Capricorni 5-5 18 40.0\— 9 45.5|-0.7204] 0.5402! 0.2419}+ 2-90 

151 B. Capricorni 6. 20 6.9\— 8 21.5|+1.0213] 0.§390}+0.2433 77 +14 
96 B. Aquarii 6.5 21 57.5:— 6 34.6)-0.9906| 0.5373] 0.2449f- 14-90 
Aquarii 4.3 11 8 so. oe a 4 6.3)-0.8216] 0.5285] 0.25265 2-90 

150 B. Aquarii 6.0 9 Itt 4 7. ‘Slee. 4793] 0.5285) 0.25271+69-18 
p Aquarit 5.3 10 37.81+ 5 41.0}-0.3 0.5274) 0.2536%23-04 
170 B. Aquarii 6.0 12 15. an 7 15.5|-0.5991| 0.5262/+0.25448+11 -87 
186 B. Aquarii 6.1 16 2. 81+10 55-8|-0. 2889] 0.5236] 0.2561 f+ 27-50 
252 B. Aquarii 5.8 12 3 56. qr I 32.a|+1.1738] 0.5167] 0.2595 9+85 +24 
197 G. Aquarii 3 5 0. 6|— 0 30.2/+1.2671| 0.5161! 0.2597 #85 +32 


6 G. Piscium 


22 B. Piscium 
K Piscium 
9 Piscium 

16 Piscium 
A Piscium 

19 Piscium 


6 
6 5 30.7;- O 1 
6 18 25. = 29.0\-0.5791/ 0. “$105)*0. 2599h 13-79 
4 
6 
5 
4 
sc 5: 

22 Piscium 5. 
5 
6 
6 
3 
6 
6 
6 
5 
5: 


20 I1.3 


13 1 6.27" S 0.5|-0-7576| 0.5083 0.2588 3-83 


d Piscium 14 0 16.2; 631. 


136 B. Piscium 05 28. 71 854.0 Ir 6.61+ 4 0 6'+0.0471 0.5058] 0.2419 $+ 45-38 
75 Piscium .24| 29.9| 12 30.5115 0 22.3/-- 7 6.7/-0.7202/ 0.5078] 0.2306 sii 
” Piscium +4.42/+30.0/+14 55.0 13 16.64 § 24.9|-0.4494| 0.5112/+0.2170#+19-63 
101 Piscium 4-45] 29.7] 14 14.1 15 29.4|+ 7 33. 740. -7705| O.511Q| 0.2144 90+ 3 
105 Piscium 4.50} 30.1| 15 59.0 17 28.6\+ 9 29.4'-0.7130] 0.5126] 0.2120 $774 
3 Arietis 4.56] 30.2| 16 50.8 2I O.I/-1r §.4,-1.0804] 0.5138 0.2176F-19-7 
4 Arietis 4.56} 30.0] 16 32.5 2¥ 49.1}-10 17. spon 0.5141] 0.206621 -59 
2 Arietis +4.644+29.8i+17 24.7116 2 28.2!- 5 47.21-0.4202] 0.51581+0. 2005 120-5 
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5 B. Arietis 
7 B. Arietis 
5 Arietis 
3 Arietis 
6 Arietis 
¥ Arietis 
jt Arietis 
é Arietis (mean) 
4 Arietis 
7 Tauri 
re Tauri 
16 Tauri 
1 Tauri 
18 Tauri 
q Tauri 
20 Tauri 
21 Tauri 
22 Tauri 
23 Tauri 
” Tauri 
27 Tauri 
28 Tauri 
14 H. Tauri 
p Tauri 
X Tauri 
17 B. Aurige 
38 B. Auriga 
4; B. Auri 
354 B. Taunt 
io7 B. Aurigee 
112 B. Aurige 
125 Tauri 
406 B. Tauri 
136 «© Tauri 
1390=0Ss Tauri 
415 B. Tauri 
e Geminorum 
37.  Geminorum 
239 }Geminorum 
40 Geminorum 
@® § Geminorum 
48 Geminorum 
52 Geminorum 
A Geminorum 
58 Geminorum 
B. D.+23° 1744 
187 B, Geminorum 
192 B. Geminorum 
82 Geminorum 
uw ~§=©Cancri 
49 B. Cancri 
NEPTUNE 
6 § Caneri 
102 B. Caneri 
e  Cancri 
6 Cancri 


OCCULTATIONS, 1915.. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
DECEMBER. 


Tue Srar’s 


PARMA AA AAAN ANAM ARAN AL LAA AAAARAAUAY WR IWS SNUB AMEN BY 






s 
6.4 |+4.69|+29.6/+17 51.2 
6.5] 4.71| 29.4] 17 38.0 
5.9| 4.76) 29.6) 19 6.5 
5-6] 4.82] 29.4] 19 31.0 
.2| 4.91) 28.6) 19 29.2 
+5.0% +28.5,+21 36.1 
4-99] 27.3) 19 39.5 
5-14, 26.9] 21 0.5 
5°39) 25-4) 24 25.9 
24.4] 24 11.2 
+5-52/+23.9,425 3-7 
5-51] 23.21 24 1.8 
5.50] 23.2) 23 51.2 
‘$3 23-3 24 34-8 









26 45-9 
76: 19.2 3] 25261 


+6.16+ 6.0+27 34.2 


+ 


7.21423 4.1 
8.4] 23 12.8 
8.7] 22 35.9 
9.5| 23 21.0 
¥2.0] 21 49.5 
4\-13.5/+21 0.8 
19 24.5 
14.5] 18 22.7 
15.8! 19 58.0 
15.9} 19 50.5 
—16.3'+18 27.8 


DOAN O NdAWWEh OHH OD WHY HM BURAAHU HNROMNO & OW HY OOM DH WBADEAH OWOUNS 
as 


+ 





lFinh re) 


17 o51.9- 8 4.7 


IQ 5.6/+ 5 33.4/-0.1163] 0.5334] 0.1358 


24 0 12.7/+ 9 45.7|-1.2439} 0.5203] 0.1859 























OO Limit- 
At CONJUNCTION IN R.A. i 
allels 
Washington our 
Mean Time Auge 





5 40. 8 - 2 40. 4;-0.2683] 0.5170|+0.1960 

7 43.4\- 0 41.5/4+0.3710] 0.5178) 0.1932 

9 8.5+ © 41.0/-0.9747 0.5184) 0.1911 

12 53.5|+ 4 19.1}-0.7178 0.5199| 0.1855 
19 §.Q|+I0 20.0 +0.4370) 0.5226) 0.1759 
23 6.3I- 9 47.0-1.2012! 0.5244/+0. 1694 
| \-1.2370) 0.5252} 0.1664 

9 2.5|- 0 9.4/+1.0522/c.5289] 0.1521 

21 O.1/+II 25: 2|—I. 0447 oO. ‘5341 O. “1205 





23 29.8/+10 36.1;-0.9641] 0.5412] 0.0955 
© 53.8/+11 57.3/+0.7789] 0.5407|-0.0986 
5 34.8\- 7 31.0/+0.3672] 0.5390] 0.1085 
6 37.3/— 6 30.50.5919] 0.5386] 0.1107 

10 4§.1|— 2 30.8 —-1.2669] 0.5369] 0.1193 

10 47.0}— 2 29. ott. .0626] 0.5369] 0.1193 


15 13.4|+ 1 48.8'+0.§572| 0.5351/-0.1283 


20 15.0/+ 6 40.6'+0. 4068] 0.5329] 0.1381 
22 43.04 9 4.4,-0.7722] 0.5318] 0.1428 
8 3.1— § 53-9)-0.4982| 0.5276) 0.1597 
Ig Ig.3/t O 5. 7-0. 6209] 0.5248)-0.1702 
14 59.01+ 0 49.1'+1.0208] 0.5255] 0.1717 
IQ §1.2/+ § 32.3'+1.3010] 0.5222] 0.1793 


©15.4\+ 9 48. 3rt. . 1145] 0.5203} 0.1860 
2 24.014+11 53.1 +0.0003 





608 OCCULTATIONS, 1915. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 














DECEMBER. 

Limit- 

Tue STAk’s Art CONJUNCTION IN R. A. ing Par 

adiels. 
Red'ns from Apparent 

Name. Mag *: 
139 B. Cancri 6.1 |}+§.43/-17.0\+19 8.7 
5 Cancri (var.) 6.2 | 5.35] 17-2] 17 33.0 
Cancri 6.4| 5.16) 18.4] 15 20.0 
nw Cancri 5.6] 5.18] 18.9] 15 17.4 
227 B. Cancri 6.4] 5-17] 19.7] 15 43-6 
; Leonis 6.2 |+5.06|-21.0]+14 45.2 
18 Leonis 5-8] 4.93] 21.3] 12 11.8 
I Leonis 6.4] 4.91] 21.4] 11 57.4 
B Leonis (var.) [5-1 4] II 49.1 
A Leonis 4-6| 4.77| 22.9] 10 24.5 
43 Leonis 6.3 |+4.62|-23.1]+ 6 58.1 
48 Leonis 5-2] 4.56] 24.0] 7 23.1 
35 Sextantis 6.1] 4.48] 24.0) § 11.2 
d Leonis 5-0} 4.37] 24.71 4 4.0 
P‘ = Leonis 5-7 .6| 2 24.6 
75 Leonis 5-4 |+4.26}-25.41+ 2 28.3 
76 Leonis 6.0] 4.2 I 2 6.6 
359 B. Leonis 6.3] 4.20] 24.7|+ © 35.5 
388 B. Leonis 6.3] 4.16] 24.3/- 1 14.3 
v Leonis 4-5] 4-12| 25.0] © 21.7 
431 B. Leonis 6.2 |+4.10}-24.5|— 1 58.4 
78 B. Virginis 6.5 | 3-91] 24.3] 515.2 
q Virginis 5-3 | 3-81] 23.5] 859.4 
x Virginis 4.8] 3. 7 32.1 
370 B. Virginis 6.0| 3. Il 11.7 
69 Virginis 4-9 |+3. 1§ 32.3 
75 Virginis 5-6] 3. 14 55-9 
83 Virginis 5-6] 3. 15 45-5 
85 Virginis 6.1] 3. 15 20.8 
87 Virginis 5-8] 3- 17 26.4 
89 Virginis 5.1 |+3. 17 43.0 
43 H. Virginis 5-5] 3- 17 48.6 
231 G. Virginis 6.4] 3. 18 11.8 
236 G. Virginis 5-7 | 3- 18 19.7 
9 G. Libre 6.5} 3. 20 4.3 
17 G. Libre . 6.4 |+3.43 -20 49. 

18 G. Libre 6.1 .8| 20 38.3 
43 B. Libre 5-7 1+3-48)-19.3/-21 2.3 
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CCULTATIONS VISIBLE AT WASHINGTON DURING THE YEAR 10915. 





EMERSION. 













THR STAR’S 


“4 
& 


A Geminorum 


I §-1f 239] 757 | 111 
2 77 Cancri §-5 | 12 18] 17 30 
8 75 Virginis 5.6] 12 32 | 17 20 | 161 
rr © Scorpii 2.9 | 14 36 | 19 12 | 167 
19 13 Piscium 6.41 139] 5 46 
23 26 Arietis 6.27 © 33] 4 25 
24 7 Tauri §-9 | 10 13 | 13 59 
27 ane B. Tauri 6.17 044] 4 19 
28 | 39 Geminorum 6.2] 138] § 10] 109 
28 | 40 Geminorum 6.3] 220] 5 52 | 164 
29 9 Cancri 6.2] 8 56] 12 23 
31 ® Leonis 56] 4 1] 7 20 
. 2] 79 Leonis T) 5-51 450] 8 2] 113 
2 v Leonis 4-5 ]1 13 20 | 16 30 
9] 58 G. Sagittarii 6.1114 17] 17. oO} 103 
23 | 136 Tauri 4.6 | 10 42 | 12 30 
25 | 176 B. Geminorum | 6.31 7 8 44] 121 
2¢ | 181 B. Geminorum | 6.0] 7 B 9 29 | 132 
25 | 82 Geminorum 6.3113 25 | 15 § | 152 
26 4 Cancri 5-51 734| 9 10 | 164 
26 | 102 B. Caneri 6.5 | 12 13 | 13 48 | 105 
26 e Cancri 6.3 | 12 22 | 13 58 | 127 
x. 4} 83 Virginis tT] 5-6] 753] 9 136 
20] 18 Tauri * fT] 5.69 10 43 | 10 53 
20] q Tauri t] 4.3] 10 52 | rr 2] 152 
20) 21 Tauri t|/ 58) rr of rr g | 123 
25 g Cancri 6.2] 6 10| 6 oO] 100 
25} 49 B. Cancri t| 6.0] 15 © | 14:49 | 157 
28] 37 Sextantis 6.31 952] 9 31 | 209 
29} wv Leonis 4-5] 10 10| 9g 44| 3164 
31] 75 Virginis 5-61 15 28 | 14 53 
\pr. 21 | 82 Geminorum 6.31 9 38] 7 42] 157 
22 | 102 B. Cancri 6.51 9 10| 7 10 | 100 
é Cancri 6.3] 9 20| 7 20] raz 
« Scorpii Tj) 3-0] 10 56 | 8 24] 102 
May 5] 7 Capricorni 4-3 | 17 21 | 14 29 
e Aquarii 5-4] 16 50 | 13 53 
187 B. Geminorum] | 6.3 [| 14 55 | 11 12 | 129 
A Leonis 4-6 | 14 32 | 10 38 
75 Virginis §-6 ] 16 44 | 12 33 
10 G. Sagittarii 5-7 | 19 11 | 14 44 
June 1] 20 Capricorni 6.2 | 16 27 | Ir 49] 112 
# Capricorni §-2 1 17 18 | 12 36 | 120 
13 Piscium 6.4 | 20 23 | 15 32 
359 B. Leonis 6.3] 12 44] 6 55 | 153 
43 Ophiuchi §-4] 20171] 14 3 
51 Sagittarii 5-8] 19 34 | 13 13 
h Sagittarii 4.7} 19 38 | 13 17 
July 2} 25 Piscium 6.2] 17 2] 10 22 
10 G. Sagittarii 5-7) 19 rr | 1x 8 
URANUS 6.0 ] 23 43 | 15 28 
28 | 252 B. Aquarii 5.8 | 23 49 | 15 26 





Norg.—The angles of position are counted from the north point and vertex of the Moon's limb toward the east. 


ete below the horizon of Washington. 
Emersion below the horizon of Washington. 


33281°—191 5 





39 [Eph rs) 





608 


—$—$—»$_——_— —— 


7, 


227 B. 


7 
18 
R 
aA 


43 
48 


35 


739 B. 
81 


w 
wo wht 


Cancri 


Cancri (1% 


Cancri 
Cancri 
Cancri 
Leonis 
Leonis 
Leonis 


ONY 


Leonis (var. 


Leonis 
Leonis 
Leonis 


Sextantis 


Leonis 
Leonis 
Leonis 
Leonis 


. Leonis 
. Leonis 


Leonis 


. Leonis 


Virginis 
Virginis 


. Virginis 


Virginis 
Virginis 
Virginis 
Virginis 
Virginis 
Virginis 


. Virginis 
. Virginis 


Virginis 


. Libre 


Libra 


. Libre 
. Libre 


AH AON NOUN R ALU : 


She AUQhA Hm DWH ARDS OC: 


+3. 


GULL PATIONS NISURUE XT WABEDSET TGS: TEE TS = 





+ 


we GW GW GIG’. 


LX) 
bah 
tr 


Go 


(CULT ATIOS:. ——. 

























twee S88 
- 
‘an Reo. 
s 
= & 
~ =~ 
« BFE 
. 
=> rr . 
~ att ota 
~~ _—o " 3 
= 
- =_—— - 
“i _ -ims 
aan 
= 
_ = = =-_ a = 
=, > -S- ho /_ . 
> 
™ eal —_ - me 
= _= mw Eh 
= -= —_— ZEt R&S 
~ = . 
- - ¥ KR: 
' 
~ ~ ~ — ~n FF Fr: 
= 1% Me ett 
- -_ ~*~ -—-—_ 
_—_— ~~ * Ty = fe 
- 
i, 
- ws: » ‘ 
7 —_— = ~~. hal 
M4 
> 
~ ~=2= .=5 & 
- 
: ~ ~ m4 Re Fl 
~ — _ - ry FH 
— + “ a ie 
=i Se | 
~ zr Tic See 
7 . _—- i 
= —_ — E+ wf. 
-_ 
~ wy ot 
-+3 
wri te 
. 
~ oa - E20 
. — gi: 
— —_ 2 =e 4 
—_ 
- yrraerr 
_ 
- ~:22 
La 
- rat 
. 
- * 2 Fi: 
- ih . ot}: 
- « = 2]; 
was 6h Um 
. 
eee 
. * 
>a tf 
~ Te : + a 
2 
- ri 2 my 
- 
- - rst *° 
** = 
” a 
- 
=F 
- 
-_ = «i 3 
- = ed 
*. r 
- pe 
e = 
* “” 
7 
- z ha 
- 
= 3 
- - 
. 
2 & BI: 
7 <a 
- Pit 
“cB 
- : ‘|. 
4 
~ cf 3 
° ¢ 
-* me 
ne 
_2 
= ,* 


| i 
st 
ae yee 
a r 
rt + wa 
en . 


( 
WARN 
” a *s! s a | 


¥ 
1 


| 
! 
| 
f. 
' 


* 


* 


wh 


\ 
\\. 
*\". 

X 

\' 


\ 
‘ 





4 ‘ 








SUN, 1915. 611 
=PHEMERIS FOR PHYSICAL OBSERVATIONS OF THE SUN. 
FOR WASHINGTON MEAN NOON. 

e. P B, L, Date. P B, L, 

° 9° ° ° ° ° 
IX + 2.14 —3.13 88.24 July 5 — 1.01 +3.40 166.47 
— 0.30 3.70 22.39 10 + 1.26 3-92 100.29 
It 2.72 4-24 316.55 15 3-51 4-41 34-13 
6 5.09 4-74 250.72 20 5-72 4.87 327-97 
r 7-40 §.21 184.88 25 7.87 5-30 261.82 
— 9.63 — 5.64 119.05 30 | + 9.95 +5-70 195.68 
11.76 6.02 53-22 Aug. 4 11.95 6.05 129.56 
13.78 6.35 347-38 9 13.85 6.36 63.45 
15.68 6.64 281.55 14 15.65 6.63 357-35 
17-44 6.87 215.71 19 17-33 6.85 291.26 
| —19.06 —7.05 149.87 24 | +18.89 +7.03 225.19 
20.54 7.17 84.02 29 20.32 7-15 159.13 
21.86 7.24 18.16 Sept. 3. 21.62 7-23 93.08 
23.02 7.25 312.28 8 22.78 7.25 27.05 
24.02 7.20 246.39 13 23-79 7.22 321.03 
—7.10 180.49 18. +24.64 +7.14 255.02 
6.95 114.58 23 25.34 7.01 189.02 
6.75 48.64 28 25.87 6.82 123.03 
6.50 342.68 Oct. 3 26.23 6.58 57-06 
6.20 276.70 8 20.41 6.29 351.09 
—5.85 210.71 13 +26.41 + 5.96 285.13 
5.46 144.69 18 26.22 5.58 219.18 
5.03 78.66 23 25.84 §.15 153.23 
4-57 12.60 28 25.27 4.69 87.29 
4.08 306.52 Nov. 2 24.50 4.19 21.36 
— 3-56 240.43 7 +23.54 +3.66 315.44 
‘2.20 3.02 174.32 12 22.38 3.10 249.52 
2.88 2.45 108.19 17 21.02 2.51 183.61 
1.40 1.87 42.05 22 19.48 1.90 117.70 
1.28 335-90 27 17.76 1.28 51.80 
99 0.68 269.73 Dec. 2 +15.88 0.65 345.90 
og —0.08 203.50 7 13.85 +0.01 280.02 
08 +0.52 137.38 12 11.70 — 0.63 214.14 
1.12 71.20 17 9.44 1.27 148.26 
9 1.71 * 5.02 22 7.09 1.90 82.39 
) +2.29 298.83 27 + 4.69 —2.51 16.53 
) +2.85 232.65 32 + 2.26 — 3.10 310.68 











le, P is the position-angle of the axis of rotation measured eastward from 
disk, while L, and B, are the heliographic longitudes and latitudes, respec- 
of the disk. The longitudes are reckoned from the Solar Meridian which 
‘ending node of the Sun’s equator on the ecliptic, on Jan. 1, 1854, Green- 
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OCCULTATIONS, 1915. 


OCCULTATIONS VISIBLE AT WASHINGTON DURING THE YEAR 1ro1s5. 


Norsg.—The angles of position are counted from the north point and vertex of the Moon’s limb toward the east. 


Immersion below the horizon of Washington. 
Emersion below the horizon of Washington. 


} 





THR STAR'S 


Name. 


197 G. Aquarii 
52 Geminorum 
h Sagittarii 
51 Sagittarii 
42 Capricorni 

ror Piscium 
26 Arietis 
82 Geminorum 
4 Capricormi 
197 G. Aquarii 
16 Tauri 
17 Tauri 
q Tauri 
20 Tauri 
22 Tauri 


ai Tauri 
112 B. Aurige 
49 B. Cancri 
10 G. Sagittarii 
329 B. Sagittarii 
336 B. Sagittarii 
URANUS 
6 Capricorni 
X Tauri 
6 Cancri 
xX Cancri (var.) 
ror Piscium 
26 Arietis 
e Geminorum 


187 B. Geminorum 


x Cancri 

® Sagittarii 
150 B. Aquarii 
22 Piscium 
136 B. Piscium 
47 B. Arietis 
17 Tauri 

16 Tauri 

q Tauri 

20 Tauri 


22 Tauri 

ax Tauri 

112 B. Aurige 
e Geminorum 


t 


t 


B. D.+23° 1744 


81 Cancri 

18 Leonis 

19 Leonis 

R Leonis (var.) 
35 Sextantis 


359 B. Leonis 


T 
Tt 






IMMERSION. 


Washington. Angle 


4 
z 
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6.2 I 
3-2 oO 32 
6.3 © 53 
5.6 © 22 
4.9 © S23 
6.0 © 40 
5.8 ° 53 
6.5 o 48 
6. I 22 
3- °o 36 
5-4 I 4 
4.3 o 8 
4.1 1 8 
6-5 os 
5. Oo 43 
5-7 © 55 
3.2 12 
6.4 I rs 
6.4 11; 
5.8 © 31 
6.4 o 58 
5§~10 o 40 
6.1 122 
6.3 © 40 
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EPHEMERIS FOR PHYSICAL OBSERVATIONS OF THE SUN. 
FOR WASHINGTON MEAN NOON. 
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Date. P B, L, Date. P B, L, 
° ° ° ° ° ° 
Jan. 1 + 2.14 —3.13 88.24 July 5 — 1.01 +3.40 166.47 
6 — 0.30 3-70 22.39 10 + 1.26 3.92 100.29 
Ir 2.72 4.24 316.55 15 3-§1 4.41 34.13 
16 5.09 4:74 250.72 20 5-72 4.87 327-97 
21 7-40 §-21 184.88 25 7.87 5-30 261.82 
26 — 9.63 — 5-64 119.05 30 | + 9.95 +5.70 195.68 
31 11.76 6.02 53-22 Aug. 4 1T.95 6.05 129.56 
Feb. 5 13.78 6.35 347-38 9 13.85 6.36 63.45 
10 15.68 6.64 281.55 14 15.65 6.63 357-35 
15 17-44 6.87 215.71 19 17.33 6.85 291.26 
20 — 19.06 —7.05 149.87 24 +18.89 +7.03 225.19 
25 20.54 7.17 84.02 29 20.32 7.15 159.13 
Mar. 2 21.86 7.24 18.16 Sept. 3. 21.62 7.23 93.08 
7 23.02 7.25 312.28 8 22.78 7.25 27.05 
12 24.02 7.20 246.39 13 23-79 7.22 321.03 
17 —24.85 —7.10 180.49 18. +24.64 +7.14 255.02 
22 25.51% 6.95 114.58 23. 25.34 7-01 189.02 
27 25.99 6.75 48.64 28. 25.87 6.82 123.03 
Apr. 1 26.30 6.50 342.68 Oct. 3 26.23 6.58 57-06 
6 26.43 6.20 276.70 8 26.41 6.29 351.09 
II — 26.37 —5.85 210.71 13 +26.41 +5.96 285.13 
16 26.13 5-46 144.69 18 26.22 5.58 219.18 
21 25.71 5-03 78.66 23 25.84 5-15 153.23 
26 25.11 4.57 12.60 28 25.27 4.69 87.29 
May 1 24.32 4.08 306.52 Nov. 2 24.50 4.19 21.36 
6 — 23.35 — 3-56 240.43 7 +23.54 +3-66 315.44 
II 22.20 3.02 174.32 12 22.38 3.10 249.52 
16 20.88 2.45 108.19 17 21.02 2.51 183.61 
21 19.40 1.87 42.05 22 19.48 1.90 117.70 
26 17.77 1.28 335-90 27 17.76 1.28 51.80 
31 —15.99 0.68 2609.73 Dec. 2 +15.88 0.65 345.90 
June 5 14.09 —0.08 203.56 7 13.85 +o0.01 280.02 
10 12.08 +0.52 137.38 12 11.70 —0.63 214.14 
15 9-97 1.12 71.20 17 9-44 1.27 148.26 
20 7-79 1.71 * 5.02 22 7.09 1.90 82.39 
25 — 5.56 +2.29 298.83 27 + 4.69 —2.51 16.53 
30 — 3.29 +2.85 232.65 32 + 2.26 — 3.10 310.68 





In the above table, P is the position-angle of the axis of rotation measured eastward from 
the north point of the disk, while L, and B, are the heliographic longitudes and latitudes, respec- 
tively, of the center of the disk. The longitudes are reckoned from the Solar Meridian which 
passed through the ascending node of the Sun’s equator on the ecliptic, on Jan. 1, 1854, Green- 


wich Mean Noon. ' 
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ate sae ears Physical Libration. Se , 
Long. Lat. Long. Lat. 
Jan. I —4.44 —4.22 —0.01 —0.04 
2 4.89 . 2.97 0.01 0.04 
3 §-17 | 1.55 0.01 0.04 
4 5.26 —0.03 0.01 0.04 
5 5.16 +1.52 0.01 0.04 
6 —4.85 . +3.00 —0.01 —0.04 
7 4:29 4-34 —0.01 0.04 
8 3.48 | 5-44 0.00 0.04 
9 2.44 | 6.22 0.00 0.04 
10 —1.19 6.63 0.00 0.04 
II -+-o.21 +6.61 0.00 —0.04 
12 1.64 6.16 0.00 0.04 
13 3.90 5.32 0.00 0.04 
14 4.18 4.15 0.00 0.04 
15 5-07 2.74 0.00 0.04 
16 +5.61 +1.19 0.00 —0.04 
17 5-77 —0.38 0.00 0.04 
18 5-55 I.go 0.00 0.04 
19 4.98 3-28 0.00 0.04 
20 4.12 4-47 0.00 0.04 
ai +3.05 —5.45 —0.0I —0.04 
22 1.83 6.18 0.01 0.04 
23 +0.55 6.64 0.01 0.04 
24 —0.71 6.81 0.01 0.04 
25 1.90 6.70 0.01 0.04 
26 —2.94 —6.29 —0.01 —0.04 
27 3-79 5-58 0.01 0.04 
28 4.42 4.60 0.01 0.04 
29 4.80 3-37 0.01 0.04 
30 4-94 1.94 0.01 0.04 
31 —4.84 —0.38 —0.01 —0.04 
Feb. 1 4-51 +1.22 0.01 0.04 
2 3-97 2.78 0.01 0.04 
3 3-26 4.19 0.01 0.04 
4 2.40 5.36 0.01 0.04 
5 — 1.43 +6.21 —0.0I —0.04 
6 —0.39 6.68 0.01 0.04 180.20 0.24 | 16.65 
7 +0.67 6.75 0.01 0.04 192.37 0.20 | 12.27 
8 1.71 6.40 0.01 0.04 204.54 0.17 | 6.86 
9 2.68 5-67 0.01 0.04 216.72 0.14 | 0.91 
10 + 3-52 +4.59 —0.0I —0.04 228.91 —o.1! 355-03 
II 4-19 3.26 0.01 0.04 241.10 0.08 349-74 
12 4.64 1.76 0.01 0.04 253-30 0.05 345.36 
13 4.83 +0.18 0.01 0.04 265.50 — 0.02 342.01 
14 4-75 —1.38 0.01 0.04 277.69 0.00 339-66 
15 +4.39 | —2.84 —0.01 —0.04 289.89 +0.03 338-26 
16 +3:77 | 4.13 --0.01 — 0.04 302.09 +0.05 337-75 
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. Selemographic— Physical Libration. Selenographic— c 
Long. | __ Lat. Long. Lat. | Colong. | Lat. 
\ e e e e | e e e 
+3.77 —4.13 —0.01 —0.04 | 302.09 +0.05 337-75 
2.92 5.20 0.01 0.04 ' 314.28 0.07 338.12 
1.87 6.02 0.01 0.04 326.47 0.09 339-36 
. +0.69 6.57 0.01 0.04 338.65 O.12 341.49 
> —0.57 6.84 0.01 0.04 350.83 0.12 344-52 
— 6.81 —0.02 —0.04 3.00 +0.14 348.41 
6.49 0.02 0.04 15.17 0.17 353-02 
5-87 0.02 0.04 27.33 0.19 358.10 
4:99 0.02 0.04 39-48 0.21 3-33 
3.85 0.02 0.04 51.63 0.23 8.35 
—2.49 —0.02 —0.04 63.78 +0.26 12.85 
—0.96 0.02 0.04 75-92 0.29 16.60 
| +0.66 0.02 0.04 88.06 0.32 19.46 
2.28 0.02 0.04 100.20 0.35 21.36 
3-78 0.02 0.04 112.35 0.39 22.22 
+5.06 —0.02 —0.04 124.49 +0.43 21.94 
6.02 0.02 0.04 136.64 0.46 20.42 
6.59 0.02 0.04 148.80 0.50 17.56 
6.74 0.02 0.04 160.96 0.53 13.40 
6.48 0.01 0.04 173-13 0.56 8.17 
+5.82 —0.01 — 0.04 185.30 +0.59 2.32 
4.82 0.01 0.04 197-49 0.63 350.44 
3-57 0.01 0.04 209.68 0.66 351.06 
2.14 0.01 0.04 221.88 0.69 346.51 
-+-0.61 0.01 0.04 234.08 0.71 342.92 
—0.93 —0.01 — 0.04 246.29 +0.74 340.30 
2.39 0.01 0.04 258.50 0.76 338.60 
3-72 0.01 0.04 270.71 0.79 337-80 
4.85 0.01 0.04 282.92 0.81 337-87 
5-74 0.01 0.04 295-13 0.83 338.81 
— 6.36 —0.02 — 0.04 307.34 +0.85 340.65 
6.70 | 0.02 0.04 319.54 0.86 343-40 
6.75 0.02, 0.04 331-74 0.87 347.02 
6.51 0.02 0.04 343-94 0.89 351.38 
6.00 0.02 _ 0.04 356.13 0.90 356.29 
— 5.21 —0.02 — 0.04 8.32 +0.92 1.43 
4.18 0.02 0.04 20.50 0.93 6.48 
2.92 0.02 0.04 32.67 0.95 11.13 
—1.49 0.02 0.04 44.84 0.97 15.15 
+0.07 0.02 0.04 57-00 0.99 18.37 
+1.67 —0.02 — 0.04 69.16 +1.01 20.69 
3-21 0.02 0.04 81.32 1.03 | 22.02 
4.58 0.02 0.04 93-48 1.06: 22.23 
5.66 0.02 0.04 105.63 1.08 25-17 
6.36 0.02 0.04 117.79 1.10 72 
+6.62 —0.02 — 0.04 129.95 +1.13 %4.84 
+6.44 — 0.02 — 0.04 142.12 +1.15 0.72 
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Date Selene anbio— | Physical Libration. 

Long. Lat. Long. Lat. 
Apr. I —0.34 +6.36 —0.02 —0.04 
2 +1.45 6.62 0.02 0.04 
3 3-07 6.44 0.02 0.04 
4 4.40 5-85 0.02 0.04 
5 5-39 4-90 0.02 | 0.04 
6 +6.00 + 3.69 —0.01 {| —0.04 
7 6.26 2.30 0.01 | 0.04 
8 6.21 +0.81 0.01 | 0.04 
9 5-88 —0.69 0.01, 0.04 
10 5-34 2.33 0.01 | 0.04 
II +4.62 — 3-44 —0.01 , 0.04 
12 3-76 4-57 0.01 0.04 
13 2.77 5-48 0.01. 0.04 
14 I. 6.14 0.01 0.04 
15 +0.51 6.52 0.01 0.04 
16 —0.73 —6.62 —0.02 —0.04 
17 2.02 6.43 0.02 0.04 
18 3-32 5-97 0.02 0.04 
19 4.58 5-25 0.02 0.04 
20 5-73 4-29 0.02 0.04 
21 —6.70 — 3-12 —0.02 —0.04 
" 92 7.41 1.78 0.02 0.04 
23 7-77 —0.31 0.02 0.04 
24 7-70 +1.22 0.02 0.04 
25 7.15 2.72 0.02 0.04 
26 —6.09 +4.11 —0.02 —0.04 
27 4-57 §-27 0.02 0.04 
28 2.68 6.08 0.02 0.04 
29 —0.57 6.48 0.01 0.04 
30 +1.55 6.42 0.01 0.04 
May 1 +3.50 +5.90 —0.01 —0.04 
2 6-11 5-00 0.01 0.04 
3 6.29 3-80 0.01 0.04 
4 7-01 2.40 0.01 0.04 
5 7.28 +0.90 0.01 0.04 
6 +7.15 —0.60 —0.0I —0.04 
7 6.70 2.04 0.01 0.04 
8 . §.98 3-35 0.01 0.04 
9 5.08 4.48 0.01 0.04 
10 4.04 5-39 0.01 0.04 
II +2.g0 —6.05 —0.0r —0.04 
12 1.69 6.45 0.0r 0.04 
13 +0.44 6.56 0.0 0.04 
14 —0.84 6.39 0.01 0.04 
Is 2.13 5-95 0.01 0.04 
16 — 3-41 — 5.25 —0.01 —0.04 
17 — 4.63 — 4.31 — 0.01 — 0.04 
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The Earth's 
Selenographic— 
Long. Lat. 
— 4.63 —4.31 
5-76 3-18 
6.73 1.88 
7-46 —0.47 
7-88 +1.00 
—7-9° +2.46 
7-46 3-83 
6.51 5-01 
5-08 5-90 
3-24 6.42 
—1.12 +6.49 
+1.08 6.10 
3-16 5-27 
4-93 4-08 
6.29 2.66 
+7.16 +1.11 
7-54 0.45 
7.48 1.94 
7-95 3-30 
6.31 4-46 
+5-35 — 5-40 
4-23 6.08 
3-01 6.50 
1.74 6.63 
+0.45 6.48 
—0.83 —6.04 
2.08 5-35 
3-28 4.42 
4:39 3-28 
5-40 1.98 
—6.24 —0.57 
6.88 +0.90 
18 7-24 2.35 
19 7:25 3-71 
20 6.87 4-90 
a1 —6.06 +5.83 
22, = 4.83 6.43 
23 3-23 6.63 
24 1.35 6.37 
3 $0.64 5-67 
26) $2.57 +4.57 
27 4.28 3-17 
28 5-65, +1.58 
29 6.59 —0.06 
30 | 7.08 1.65 
1 p12 —3.11 
2 +677 — 4.36 


Physical Libration. 
Long. Lat. 

e e 
—0.01 —0.04 
0.01 0.04 

0.01 0.04 
0.01 0.04 
0.01 0.04 
—0.01 —0.04 
0.01 0.04 
0.01 * 0.04 
0.0L 0.04 
0.01 0.04 
—0.01 —0.04 
0.01 0.04 
—0.01 0.04 
0.00 0.04 
0.00 0.04 
0.00 —0.04 
0.00 0.04 
0.00 0.04 
0.00 0.04 
0.00 0.04 
0.00 —0.04 
0.00 0.04 
0.00 0.04 
0.00 0.04 
0.00 0.04 
0.00 —0.04 
—0.01 0.04 
0.01 0.04 
0.01 0.04 
0.01 0.04 
—0.01 —0.04 
—0.01 0.04 
0.00 0.04 
0.00 0.04 
0.00 0.04 
0.00 —0.04 
0.00 0.04 
0.00 0.04 
0.00 | 0.04 
0.00 | 0.04 
0.00 —0.04 
0.00 0.04 
0.00 0.04 
0.00 0.04 
0.00 0.04 
+o.o1 —0.04 
+0.01 | —0.04 
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The Sun's 
phic— 

Colong. Lat. 
319.25 +1.55 
331-49 1.54 
343-72 1-53 
355-94 1.52 
8.15 1.51 
20.36 +1.51 
32.56 1.50 
44.76 1.49 
56.95 1.48 
69.13 1.47 
81.32 +1.46 
93-50 1.45 
105.68 1.44 
117.87 1.43 
130.06 1.43 
142.26 +1.42 
154.46 1.41 
166.67 1.40 
178.89 1.40 
IQI.1X 1.40 
203.34 +1.39 
215-57 1.39 
227.81 1.39 
240.06 1.38 
252.31 1.37 
264.56 +1.36 
276.81 1.35 
289.06 1.34 
301.31 1.32 
313-55 1.30 
325-79 +1.28 
338-03 1.27 
350.26 1.25 
2.49 1.22 
14.71 1.20 
26.92 +1.18 
39-12 . 1.16 
51.32 1.13 
63.51 1.11 
75-79 1.09 
87.89 +1.06 | 
100.08 | 1.04 | 
112.27 | 1.01 
124.47 ) 0.99 | 
136.67 0.97 | 
148.88 +0.95 | 
161.09 | +0.94 | 


—— a Se — 


8.33 
12.60 


16.21 
19.06 
21.08 
22.18 
22.23 


21.04 
18.41 


14.25 
8.74 
2.44 

350.12 

359-45 


345-81 
342.28 
339.80 
338.28 


337-65 


337-89 
339-01 
341.03 
343-96 
347-75 


352-25 
357-21 
2.31 
7.20 
11.62 


15-38 
18.40 
20.62 
21.98 
22.37 
21.66 
19.66 
16.20 
11.32 
5-33 
358-91 
352-82 
347.61 
343-53 
3409-57 


338.67 
337-72 
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The Sun’s 





ee | SES | NS | SS | | 


Selenographic— Physical Libration. 
Long. Lat. Long. Lat. 
+7.12 —3.11 +0.01 —0.04 

6.77 4.36 0.01 0.04 

6.10 5-38 0.01 0.04 

5-17 6.12 0.01 0.04 

4.05 6.59 0.01 0.04 
+2.82 —6.76 +0.or —0.04 

1.54 6.65 9-00 0.04 
+0.25 6.25 0.00 0.04 
—0.99 5-58 0.00 0.04 

2.16 4.66 0.00 0.04 
— 3-23 — 3.52 0.00 —0.04 

4-17 2.21 0.00 0.04" 

4:95 —o0.78 0.00 0.04 

5-55 +0.71 0.00 0.04 

5-93 2.19 0.00 0.04 
—6.07 +3.58 0.00 —0.04 

5-93 4.81 0.00 0.04 

5°49 5:79 0.00 0.04 

4-73 6.45 0.00 0.04 

3-67 6.74 +0.01 0.04 
—2.35 +6.61 +o.or1 —0.04 
—0.84 6.04 0.01 0.04 
+0.76 5.07 0.01 0.04 

2.32 3-76 0.01 0.04 

3-73 2.22 0.01 0.04 
+4.89 +0.55 +0.01 —0.04 

5-72 —1.12 0.01 0.04 

6.18 2.68 0.01 0.04 

6.26 4.05 0.01 0.04 

5-98 5.18 0.01 0.04 
+5.37 —6.03 +0.01 —0.04 

4.49 6.58 0.01 0.04 

3-41 6.83 0.01 0.04 

2.20 6.79 0.01 0.04 
+0.93 6.46 0.01 0.04 
—0.34 — 5.84 +0.01 | 0.04 

1.55° 4-97 0.01 0.04 

2.63 3.88 0.01 0.04 

3-56 2.60 0.01 0.04 

4.28 1.17 0.01 0.04 
—4.78 +0.35 +0.01 —0.04 

5-03 1.87 0.01 0.04 

5.04 3-32 0.01 0.04 

4.80 4.60 0.01 0.04 

4-33 5-64 0.01 0.04 
— 3.65 +6.38 +o.01 —0.04 
—2.78 +6.75 +0.01 —0.04 


Selenographic— 
Colong. Lat. 

148.88 +0.95 
161.09 0.94 
173-31 0.92 
185.53 0.90 
197-76 0.89 
210.00 +0.88 
222.24 0.87 
234.48 0.85 
246.73 0.84 
258.99 0.82 
271.24 +0.80 
283.49 0.78 
295-74 0.76 
397-99 0.74 
320.24 0.71 
332-48 +0.68 
344-71 0.65 
350.94 0.62 
9-16 0.59 
21.37 0.56 
33-58 +0.53 
45-78 0.49 
57-98 0.46 
70.17 0.43 
82.36 0.39 
94-54 +0.36 
106.73 0.33 
118.93 0.30 
131.12 0.27 
143-33 0.25 
155-53 +0.23 
167.74 0.21 
179.96 0.19 
192.19 0.17 
204.42 0.15 
216.65 +0.13 
228.89 0.12 
241.13 0.10 
253.38 0.08 
265.62 0.06 
277.87 +0.04 
290.12 +0.01 
302.36 —0.02 
314.60 0.05 
326.84 0.08 
339-07 —O.11 
351-29 — 0.14 


17-7 
20.19 
21.76 
22.40 
22.00 
20.42 
17-50 
13-2! 
72 
1.52 
355-3! 
349-72 
345-13 
341.6 
339-29 
337-4 
337-50 
338.12 
339-62 
342.06 
345-39 
349-53 
354-29 
359-37 
4-46 
9-24 
13.46 
16.96 
19.65 
21.47 
22.36 
32.22 


20.92 
18.35 
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+0.02 


+0.02 


The Earth’s 

Selenographic— 

Long. Lat. 
> —2.78 +6.75 
7 1-77 6.71 
8 —0.65 6.25 
9 +0o.51 5-40 
20 1.67 4.22 
21 +2.76 +2.97 
22 3-73 +1.16 
23 4-51 —0.50 
24 5-05 2.11 
25 5-33 3-56 
26 +5.31 —4.79 
27 4-99 5:75 
28 4-38 6.41 
29 3-52 6.76 
30 2.46 6.80 
31 +1.26 —6.55 
i. 86C@ — 0.02 6.02 
2 | 1.29 5-23 
3 | 2.49 4.21 
4 3-53 2-99 
5 — 4.35 —1.61 
6 4-90 —0.13 
7 5-14 +1.40 
8 5.04 2.88 
9 4-62 4.23 
10 —3.91 +5.36 
iI 2.98 6.18 
12 1.90 6.62 
13 —0.75 6.66 
14 | +0.39 6.28 
15 +1.46 +5.51 
16 2.42 4.42 
17 | 3.24 3-06 
18 | 3-91 +1.53 
19 4-43 0.07 
2c +4.77 —1.65 
a1 4-93 3.11 
22 4-90 4.38 
23 4.66 5-40 
24 4.19 6.14 
a5! +349 | —6.57 
26 | 2.58 6.69 
27 1.49 6.51 
28 | = +0.26 6.06 
4971.05 5-34 
300 73.37 — 4-40 
Oct. 1 ~3.61 — 3.26 
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—0.04 
0.04 
0.04 
0.04 
0.04 


—0.04 


0.04 ' 


0.04 
0.04 
0.04 

—0.04 
0.04 
0.04 
0.04 
0.04 

—0.04 
0.04 
0.04 
0.03 
0.03 


—0.03 
0.03 
0.03 
0.03 
0.03 


—0.03 
0.03 
0.03 
0.03 
0.03 

—0.03 
0.04 
0.04 
0.04 
0.04 

—0.04 
0.04 
0.04 
0.04 
0.04 

—0.04 

—0.04 
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The Sun's 
Selenographic— 
Colong Lat. 
351.29 —0.14 
3-51 0.17 
15.72 0.20 
27.92 0.24 
40.11 0.28 
§2.30 —0.31 
64.48 0.35 
76.67 0.39 
88.85 0.42 
IOI .03 0.45 
113.21 —0.48 
125-39 0.51 
137-58 0.54 
149.78 0.56 
161.98 0.58 
174.18 —0.59 
186.39 0.61 
198.61 0.62 
210.83 0.64 
223-05 0.65 
235.28 — 0.67 
247.51 0.68 
259-75 0.70 
271.98 0.72 
284.22 0.74 
296.45 —0.76 
308.68 0.79 
320.91 0.81 
333-13 0.84 
345-34 0.87 
357-55 —0.89 
9-75 0.92 
21.94 0.96 
34.12 0.99 
46.30 1.02 
58.47 —1.05 
70.64 1.08 
82.81 1.11 
94-97 1.14 
107.14 1.16 
119.31 —1.18 
131.48 1.20 
143.66 1.21 
155.84 1.22 
168.03 1.23. 
180.22 —1.23 
192.41 —1.24 
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The Earth's 
Selenographic— 
Long. Lat. 
— 3.61 — 3.26 
4.67 1.96 
5.48 — 0.54 
5. +0.94 
6.04 2.41 
—5§-70 +3-79 
4-93 4-98 
3-79 5-89 
2.38 6.43 
—0.83 6.55 
+0.73 +6.24 
2.17 5°53 
3-39 4-47 
4-35 3-15 
5-03 1.66 
+5-45 +0.10 
5-64 —1.44 
5-62 2.88 
5:42 4-14 
§-05 5-17 
+4.52 — 5-94 
3-82 6.41 
2.96 6.57 
1.94 6.44 
+0.77 6.03 
—0.§2 —5-35 
1.88 4-45 
3-24 3-36 
4-53 2.11 
5.65 —0.76 
—6.52 +0.66 
7.05 2.08 
7-15 3-42 
6.74 4-63 
5-83 5.61 
— 4.45 +6.26 
2.72 6.50 
—0.78 6.29 
+1.18 5-64 
2.99 4.60 
+4.51 +3.27 
5.66 | 1.76 
6.43 | -+o.17 
6.82 | —1.38 
6.88 2.83 
+6.66 | — 4.09 
+6.22 — §.13 


Physical Libration. 


Long. 
° 
+0.02 
0.02 
0.02 
0.02 
0.02 


+0.02 
0.02 
0.02 
0.02 
0.02 


+0.02 
0.02 
0.02 
0.02 
0.02 


+0.02 
0.02 
0.02 
0.02 
0.02 


+0.02 
0.02 
0.02 
0.02 
0.02 


+0.02 
0.02 
0.02 
0.02 
0.02 


+0.02 
0.02 
0.02 
0.02 
0.02 


+0.02 
0.02 
0.02 
0.02 
0.02 


-+0.02 
0.02 
0.02 
0.02 
0.02 

+0.02 

+0.02 
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0.03 
0.03 
—0.03 
0.03 


. 0.03 


0.03 
0.03 


—0.03 
0.03 
0.03 
0.03 
0.03 


—0.03 
0.03 
0.03 
0.03 
0.03 

—0.03 
0.04 
0.04 
0.04 
0.04 

—0.04 
0.04 
0.04 
0.03 
0.03 


—0.03 
0.03 
0.03 
0.03 
0.03 


—0.03 
0.03 
0.03 
0.03 
0.03 


—0.03 
0.03 
0.03 
0.03 
0.03 


—0.03 
— 0.03 


The Sun's 
phic— 








17.78 
20.28 
21.89 
22.49 
21.93 
20.04 
16.73 


12.06 


354-38 
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MERIS FOR PHYSICAL OBSERVATIONS OF THE MOON. 
FOR WASHINGTON MEAN MIDNIGHT. 





| sete ers | Physical Libration. gees Suto | - 
| Lat. Long. Lat. |  Colong. Lat. | 
| ~ |. | o« | ow foe. . 
—5.13 +0.02 —0.03 32.93 —1.52 337-45 
5-90 0.02 0.03 45.08 1.53 | 337-73 
6.39 0.02 0.03 57.22 1.53 | 338.96 
6.58 0.02 0.03 69.36 1.53 | 341.16 
6.46 0.02 0.03 81.50 | 1.52 344.30 
— 6.06 -+0.02 —0.03 93-64 —1.52 | 348.29 
5-40 0.02 0.03 105.77, 1.51 . 352-92 
4.52 0.02 0.03 117.91 | 1-49 | 357-93 
3-44 0.02 0.03 130.05 1.48 | 2.92 
2.20 0.01 0.03 142.20 | 1.46 | 7.67 
—0.86 +0.01 —0.03 | 154.35) 1-44 | 11.94 
+0.53 0.01 0.03 166.50 | 1.42 | 15.59 
1.93 0.01 0.03 178.66 | 1.40 | 18.55 
3-27 0.01 0.03 190.82 1.38 | 20.75 
4.48 0.01 0.03 202.99 1.36 ! 22.13 
+5.48 +0.01 —0.03 215.17 —1.34 | 22.56 
6.20 0.01 0.03 227.35 1.32 21.86 
6.56 0.01 0.03 239.54 1.30 19.82 
6.49 0.01 0.03 251.73 1.28 16.27 
5-96 0.01 0.03 263.92 1.27 11.25 
+5.00 +0.01 — 0.03 276.12 —1.25 5-14 
3-68 0.01 0.03 288.31 1.23 358.65 
2.12 0.01 0.03 300.50 1.22 352-54 
+0.46 0.01 0.03 | © 312.69 1.21 347-34 
—1.19 0.01 0.03 324.87 1.20 343-26 
—2.73 +0.02 —0.03 337-04 —1.19 340.30 
4.07 0.02 0.03 349-20 1.18 338-40 
5-16 0.02 0.03 1.36 1.17 | 337-49 
5-97 0.02 0.03 13.52 1.16 | 337-53 
6.48 0.02 0.03 25.67 1.14 | 338.52 
—6.69 +o.01 —0.03 37.81 —1.13 | 340.48 
6.60 0.0r 0.03 49-95 I.12 | 343-38 
6.22 0.01 0.03 62.08 I.1X 347-16 
5-58 0.01 0.03 74.21 1.09 351-65 
4-70 0.01 0.03 86.34 1.07 356.58 
— 3.62 +0.01 —0.03 98.47 —1.05 1.63 
2.37 0.01 0.03 110.60 1.02 6.49 
—1.02 +0.01 0.03 122.73 0.99 10.91 
+0.39 0.00 0.03 134.87 0.96 14.72 
1.80 0.00 0.03 147.01 0.93 17.85 . 
+ 3.15 0.00 — 0.03 159-15 —0.g0 20.24 
4.38 0.00 0.03 171.30 0.87 21.84 
5-42 0.00 0.03 183.45 0.84 22.57 
6.20 "0.00 0.03 195.61 0.81 22.30 
6.64 0.00 0.03 207.78 0.78 20.84 
+6.71 0.00 —0.03 219.95 | 0.75 18.04 
+6.34 0.00 —0.03 232.13 —0.72 13.94 
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620 ILLUMINATED DISK OF MERCURY, 1915. 


FOR WASHINGTON MEAN NOON. 














Stellar 
Date. i] L k i i] L Mag. 
° © ° 
Jan. 142 | 25.1 0.073 | 149 | 159 | 10.7 +2.1 
65 | 26.9 0.162 | 133 | 167 | 22.2 1.5 
19 | 30.1 0.279 | 116 | 172 | 34.0 0.9 
3 | 35-2 0.423 | 99 | 177 | 46.0 +0.3 
354 | 42.9 0.588 | 80 | 183°] 57.8 | -o3 
347 | 53-3 0.758 | 59 | 190 | 66.7 | -o8 
342 | 64.3 0.898 | 37 | 198 | 684 1.3 
Feb. 337 | 68.2 0.979 | 17 | 213 | 62.0 1.5 
332 | 53-6 0.998 5 | 299 | 52.0 1.6 
324 | 23.0 0.982 16 4 | 43.0 1.2 
280 2.6 0.949 | 26 15 | 36.4 -0.8 
183 8.5 0.910 | 35 20 | 32.0 0.5 
Mar. 169 | 23.6 0.869 | 42 22 | 29.5 0.3 
164 | 32.3 0.826 | 49 24 | 28.3 —-o.1 
161 | 34.5 0.780 | 56 25 | 28.4 +0.1 
158 | 33.8 0.727 | 63 26 | 29.4 +0.1 
156 | 32.6 0.665 | 71 26 | 31.5 a2 
154 | 31.6 0.586 | 80 27 | 34.4 0.3 
Apr. 1§2 | 31.5 0.486 | 92 27. | 37-4 0.4 
15r | 32.4 0.356 | 107 28 | 37.8 0.7 
150 | 34.7 0.199 | 127 30 | 30.2 +11 
149 | 38.8 0.051 | 154 35 | 10.5 2.0 
149 | 45-1 0.005 | 172 | 185 1.2 28 
149 | 53-6 0.133 | 137 | 206 | 28.1 1.2 
May 62.7 0.369 | 105 | 208 | 57.0 +0.2 
338 | 68.4 0.5904 | 79 | 208 |] 62.0 0.4 
341 | 66.6 0.756 | 59 | 207 | 53.6 0.6 
345 | 59-0 0.859 | 44 | 205 | 43-7 0.6 
349 | 50.0 0.920 | 33 | 202 | 35-9 0.7 
353 | 42.2 0.958 | 24 | 198 | 30.5 0.7 
357 | 35-5 0.980 | 16 | 192 | 27.1 -0.7 
June Oo} 29.3 0.993 | 10 | 182 | 25.1 0.7 
4 | 22.2 0.999 4/157 | 24-4 o£ 
9 | 14.0 0.999 4 59 | 24.7 0.8 
19 5.9 0.994 9 24 | 26.2 0.8 
62 1.3 0.981 16 12 | 29.1 -0.8 
140 | 3.2 0.957 | 24 4 | 33-7 | 08 





NOTATION. 


k=the ratio of the area of the illuminated portion of the apparent disk to the area of the 

entire apparent disk regarded as circular. 
=the angle between the Sun and Earth, as seen from the planet. 

@=ethe angle which the line joining the cusps, or extremities of the illuminated portion, makes 
with the meridian. 

L=the brilliancy of the disk. The unit of L is the amount of light received by an eye from a 
circular disk with the same albedo as the planet, subtending an angular radius of one 
second of arc, situated at distance unity from the Sun, and illuminated by the latter 
as the mean disk of the planet is illuminated. 

The magnitudes of the planet have been computed from formule given in the Potsdam 
Observations, vol. 8, page 366. 
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ILLUMINATED DISK OF VENUS, 1915. _—621 


FOR WASHINGTON MEAN NOON. 





Stellar Stellar 
Date k $ i] L Mag. k Mag. 
° ° ° 
fan. 1 | 0.255 | 119.3 | 196.8 | 218.9 | -4.4 0.946 . 3.3 
6 | 0.297 | 113-9 | 195.6 | 216.8} 4.4 0.954 . . 3-3 
IT | 0.336 | 109.2 | 194.1 | 209.8 | 4.3 0.961 . . 3-3 
16 | 0.372 | 104.9 | 192.4 | 200.2} 4.3 0.967 . . 3-3 
21 | 0.406 | 100.9 | 190.5 | 189.6 | 4.2 0.973 | 19.0 | 189.2 | 49.3 3-4 
26 | 0.437 | 97-3 | 188.4 | 178.7 | —4.2 0.978 | 17.0 | 192.7 | 48.9 | —3.4 
31 | 0.466 | 93.9 | 186.1 | 168.0] 4.1 0.983 | 15.1 | 196.3 | 48.6 3.4 
Feb. 5§/| 0.493 | 90.8 | 183.8] 157-7 | 4.1 0.987 | 13.2 | 200.0] 48.3 3.4 
10 | 0.§19 | 87.8 | 181.3 | 148.1 4.0 0.990 | 11.3 | 203.9 | 48.1 3.4 
15 | 0.544 | 85.0] 178.8} 139.1 4.0 0.993 9-4 | 208.2 | 47.9 3-4 
20 | 0.567 | 82.4 | 176.2 | 130.9 | 3.9 0.996 7.§ | 213.3 | 47-7 | -3-4 
25 | 0.589} 79.8 | 173-7 | 123.3 3.9 0.998 5.7 | 220.0| 47.6 3-5 
Mar. 2/0610] 77.3 | 171.2 | 116.4 | 3.8 0.999 4.0 | 231.4 | 47.5 3.5 
7 | 0.630] 74.9 | 168.8 | 110.1 3.8 1.000 2.5 | 254.9 | 47.4 3-5 
12 | 0.649 | 72.6 | 166.5 | 104.4 | 3.7 1.000 2.0 | 303.5 | 47-4 3-5 
17 | 0.668 | 70.4 | 164.3 | 99.2 | -3-7 0.999 3.0 | 342.6 | 47.4 | -3.5 
22 | 0.686 | 68.2 | 162.3 | 94.4| 3.7 0.999 4-5 | 359-3 | 47-5 3-5 
27 | 0.703 | 66.1 | 160.5 | 90.0} 3.6 0.997 6.2 6.9 | 47.6 3.5 
Apr. 1 {| 0.719 | 64.0] 158.9 | 86.0] 3.6 0.995 7.9 | IX.5 | 47.7 3-4 
6 | 0.735 | 61.9 | 157.5 | 82.4] 3-5 0.993 | 9-7] 13-6] 47.9 | 3-4 
rr] 0.75% | 59.9 | 156.4] 79.0} 3.5 ° 990 11.4 | 15.0| 48.1 | —3.4 
16 | 0.766 | 57-9] 155-51 75:9] 3-5 0.987 | 13-1 | 15-6] 48.3 | 3.4 
21 | 0.780 | 55.9] 154.8] 73.2 3-5 0.983 | 14.9 | 15.6 | 48.6 3-4 
26} 0.794] 53-9 | 154.4 | 70.6] 3.4 0.979 | 16.6 I§.I | 49.0 3.4 
May 1{ 0.808] 52.0] 154.3] 68.2] 3.4 0.975 | 18.3 14.2 | 49.4 3-4 
6] 0.821 | 50.1 | 154.4 | 66.1 | —3.4 0.970 | 20.0 | 13.0] 49.8 | —3.4 
Ir | 0.834] 48.1 | 154.8 | 64.1 3.4 0.965 | 21.6 | 11.4] §0.3 3-3 
16 | 0.846 | 46.2 | 155.5 | 62.3] 3.4 0.959 | 23-3 9-6 | 50.9 3-3 
21 | 0.858 | 44.3 | 156.4 | 60.7 3-3 0.953 | .25.0 7-5 | 51.5 3-3 
26 | 0.870 | 42.3] 157.6 | 59.2 33 0.947 | 26.6 5-3 | 52.2 3-3 
31 | 0.881 | 40.4] 159.0] 57.9] -3.3 0.940 | 28.3 2.9| 52.9 | -3.3 
June 5] 0.892] 38.5 | 160.7 | 56.6] 3.3 0.933 | 30.0 0.4 | 53-8 3-3 
10 | 0.902 | 36.5 | 162.7 | 55.5 3-3 0.926 | 31.6 | 357.9 | 54.7 3-3 
15 | 0.912 | 34.61 164.9 | 54.5 | 3-3 0.918 | 33-3 | 355-4] 55-7 | 3-3 
20 | 0.921 | 32.7 | 167.3 | 53-6 3-3 0.910 | 35.0 | 353.0 | 56.8 3.3 
25 | 0.930 | 30.7 | 170.0] 52.8] -—3.3 0.901 | 36.7 | 350.6 | 57.9 | 3.4 
30 | 0.938 | 28.8 | 172.9 | §2.0] —3.3 0.892 | 38.4 | 348.4 | 59.1 | —3.4 





NOTATION. 


k=the ratio of the area of the illuminated portion of the apparent disk to the area of the entire 
apparent disk regarded as circular. 

i=the angle between the Sun and Earth, as seen from the planet. 

6=the angle which the line joining the cusps, or extremities of the illuminated portion, makes 
with the meridian. 

L=the brilliancy of the disk. The unit of L is the amount of ligt received by an eye from 
a circular disk with the same albedo as the planet, subtending an angular radius of 
one second of arc, situated at distance unity from the Sun, and illuminated by the 
latter as the mean disk of the planet is illuminated. 

The magnitudes of the planet have been computed from formule given in the Potsdam 
Observations, vol. 8, page 366. 
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Aug. 


Oct. 








— ee 


+1.4 
1.4 
1.4 
1.4 
1.4 
+1.4 
1.4 
1.4 
1.3 
1.3 
+1.3 
1.3 
1.3 
1.3 
1.3 
+1.3 
1.3 
1.3 
1.3 
1.2 


+1.2 
1.2 
1.2 
1.2 
1.2 


+1.2 
+1.2 


MARS, 1915. 
EPHEMERIS FOR PHYSICAL OBSERVATIONS OF MARS. 


WASHINGTON MEAN TIME. 


150.93 
152.28 
153.62 
154-95 
156.27 
157.58 
158.88 
160.18 
161.47 
162.75 
164.02 
165.29 
166.55 
167.80 
169.04 


170.28 


171.52 
172.75 
173-97 
175.19 
176.40 
177.61 
178.81 
180.01 
181.20 


182.38 
183.56 
184.74 
185.92 
187.09 
188.25 
189.41 
190.57 
I9QI.73 
192.88 
194.02 
195.16 
196.30 
197-43 
198.56 
199.68 
200.80 
201.92 
203.03 
204.14 
205.24 
206.33 
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— 11.43 
10.90 
10.37 

9-83 
9-29 


8.20 
7-65 
7.10 
6.55 


+ 9-51 
9-95 
10.38 
10.80 
11.21 


+11.61 


| --I2.01 


—28.03 
28.15 
28.27 
28.38 
28.50 


— 28.61 


28.73 
28.85 


28.96 
29.08 
— 29.20 
29.32 
29.44 
29.56 
29.68 
—29.81 
29-93 
30.06 
39-19 
30.32 
— 30.46 
39-59 
39-73 
30.87 
31.01 


—31.15 
31.30 
31-44 
31.60 
31-75 

31.90 
32.06 
32.22 
32.38 
32-54 

— 32.70 
32.86 
33-93 
33-19 
33-36 

— 33-52 
33-69 
33-86 
34-02 
34-19 

— 34.36 

— 34-52 


— 20.48 
20.21 
19.94 
19.66 
19.37 

— 19.08 
18.78 
18.47 
18.15 
17-83 

—17.51 
17.18 
16.84 
16.50 
16.15 

—15.80 
15-45 
15-09 
14-72 
14-35 

—13.98 
13.61 
13-24 
12.86 
12.47 

—12.08 
11.69 


11.30 
10.91 
10.51 


8.51 
— 8.11 
7.70 
7-30 


6.48 


5-35 
4.85 
4-44 


— 4.03 





301.58 
393-95 
304-12 
$9§-3° 
306.46 
307.62 
308.78 
399-94 
311.09 
312.24 
313-35 
314-52 
315.66 
316.79 
317-92 
319-04 
320.16 
321.25 
322.39 
323-50 
324.61 
325-71 
326.81 
327-9 
328.99 
330.08 
331.16 
332-24 
333-32 
334-39 
335-46 
336.52 
337-8 
338.64 
339-69 
340.74 
341-79 
342.83 
34347 
344.91 
345-94 
346.9; 
347-9 
349.02 
350.03 
351.05 


—10.11 
9-72 
9-32 
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EPHEMERIS FOR PHYSICAL OBSERVATIONS OF MARS. 
WASHINGTON MEAN TIME. 





N | L iam _ Transit of Zero Meridian. 
™ bummer ; : ° Meridian. Of Date. One Date. : 

0 e a e e h m h m 

July I 0.940 5-01 28.37 0.30 256.15 9:33 | -..-. o 1.8 
3 0.939 §-03 28.61 0.31 256.68 349-78 © 42.0 I 22.2 

5 0.938 5-05 28.86 0.31 257.21 330.24 2 2.4 2 42.5 

7 0.937 5.06 29.10 0.32 257-75 310.71 3 22.7 4 2.8 

9 | 0.936 5.08 29.34 0.33 258.29 291.19 4 42.9 5 23.0 

It 0.935 5.10 29.58 0.33 258.85 271.68 6 3.1 6 43.2 

13 0.934 5.12 29.82 0.34 259.41 252.17 7 23.3 8 3.4 

15 | 0.933 5-14 | 30.05 | 0.34 | 259.97 | 232.67 8 43-5 9 23.5 

17 0.932 5.16 30.29 | 0.35 260.54 213.18 10 3.6 10 43.6 

19 0.931 5.18 30.52 0.36 261.11 193.70 Il 23.7 12 3.7 


21 0.930 5.20 30-75 | 9.37 261.69 174.23 12 43-7 13 23.7 
23 0.929 5.22 39.99 |, 0.37 262.27 154.77 14 3-7 14 43-7 


25 | 0.928 5.24 31.22 0.38 262.86 135-31 'I§ 23.7 16 3.7 
27 | 0.927 5.26 31.45 | 0.39 263.44 115.86 16 43.7 17 23.7 
29 | «0.926 5-29 31.68 0.39 264.03 96.41 18 3.6 18 43.6 
3! | 0.924 5-31 31.90 0.40 264.62 76.97 19 23.5 20 3.5 
Aug. 2 0.923 5-34 32.13 0.41 265.21 57-54 20 43-4 2I 23.3 
4 0.922 5.36 32.35 0.42 265.80 38.11 22 3.2 22 43.2 
6 : 0.921 5-39 32.58 0.42 266.40 18.69 23 23.5 | ..... 
8 | 0.920 5-41 32.80 0.43 266.99 359-28 © 3.0 © 42.9 
10 0.919 5-44 33.02 0.44 267.59 339.87 I 22.8 2 2.6 
12 | 0.918 5-47 33-24 0.45 268.18 320.47 2 42.5 3 22.4 
14 | 0.917 5.50 33-45 0.46 268.76 301.07 4 2.3 4 42.1 
16 | 0.916 5-53 33-66 0.46 269.35 281.68 5 22.0 6 1.8 
18 | 0.915 5.56 33-87 0.47 269.94 262.29 6 41.7 7 21.5 
20 0.914 5-59 34.08 0.48 270.52 242.91 8 1.3 8 41.2 
22 0.913 5-63 34.29 0.49 271.10 223.53 9 21.0 Io 0.8 
24 0.912 5.66 34-49 0.50 271.67 204.16 10 40.6 II 20.4 
26 | O.gIF 5-69 34.69 0.51 272.25 184.79 12 0.2 I2 40.0 
28 | 0.910 5-72 34.89 0.52 272.81 165.42 13 19.8 13 59.6 
30 | 0.909 5.76 35-09 0.52 273-37 146.06 14 39-4 Ig 19.2 


Sept. 1 0.908 5.80 35.28 0.53 273.92 126.71 15 58.9 16 38.7 
3 0.907 5.84 35-47 0.54 274.47 107.36 17 18.5 17 58.2 
5 0.906 5-88 35-66 0.55 275.02 88.01 18 38.0 19 17.7 
7 | 9.905 5-92 | 35-84 | 0.56 | 275.55 68,67 | 19 57.5 | 20 37.2 
9 0.905 5-97 36.02 0.57 276.08 49-33 21 17.0 21 56.7 
II 0.904 6.01 36.20 0.58 276.60 30.00 22 30.4 23 16.1 


13 0.903 6.05 36.37 0.59 277.12 10.67 23558 | ..... 


15 0.902 6.10 36.54 0.60 277.63 351.35 © 35-6 1 15.3 
17 0.901 6.14 36.70 0.61 278.13 332.03 I 55.0 2 34.7 
19 0.900 6.19 36.86 0.62 278.62 312.72 3 14.4 3 54.0 
21 0.899 6.24 37.02 0.63 279.10 293-41 4 33-7 § 13.4 
23 0.898 6.29 37-17 0.64 279.57 274.10 5 53-1 6 32.7 
25 0.898 6.34 37-31 0.65 280.03 254.80 7 12.4 7 52.0 
27 0.897 6.40 37-45 0.66 280.49 235.51 8 31.7 9 11.3 
29 0.896 6.45 37.58 0.67 280.93 216,22 9 51.0 10 30.6 
Oct. I 0.896 6.51 37-71 0.68 : 281.36 |. 196.94 II 10.2 Ir 49.8 


{Eph 15] 


624 


Nov. 


Dec. 


EPHEMERIS FOR PHYSICAL OBSERVATIONS OF MARS. 
WASHINGTON MEAN TIME. 


OAS 


10 
12 
14 
16 
18 


20 
22 
24 
26 
28 


30 


CON 


10 
12 
14 
16 
18 


20 
22 
24 
26 
28 


3° 
32 


ee | | | A |. | eS 


+1.0 


1.0 
1.0 
0.9 
0.9 

+0.9 
0.9 
0.8 
0.8 
0.8 


+0.7 
0.7 
0.7 
0.7 
0.6 


+0.6 


0.5 
0.5 
0.5 

+0.4 
0.4 
0.4 
0.3 
0.3 

+0.3 
0.2 
0.2 
0.1 


+o.1 


0.0 
0.0 
0.0 
—0O.T 
O.1 


—0O0.2 
—0.2 


MARS, 1915. 


7.22 
7°54 
7-84 
8.12 
8.38 
8.61 
8.82 


9.01 
9-17 
9-30 
9.40 
9.48 
9-53 
9-54 
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3.21 
2.81 


2.40 
2.00 


— 1-59 
1.19 
0.78 
0.38 
0.02 
0.42 
0.82 
1.21 
1.61 
2.00 


+ +1 


2.79 
3.18 
3-56 
3-95 


4.71 
5-99 
5-47 
5.84 
+ 6.21 
6.58 
6.95 
7-31 
7-67 


8.39 
8.75 
9-10 
9-45 

+ 9.79 
10.14 
10.48 
10.81 
T1.15 
+11.48 
11.81 
12.13 
12.45 
12.97 
+13.08 
+13.39 








8.79 
9-75 


10.70 
11.65 
12.60 
13-55 
14-49 
15-44 
16.38 
7.31 
18.25 
19.19 
20.12 
21.04 
21.9; 
22.90 
23.82 
24-74 
25.66 


27-49 
28.41 
29.32 
30.22 
31.13 
32-04 
32-94 
33-84 
34.74 





Nov. 


10 
12 
14 
16 
18 


20 
22 
24 
26 
28 
30 

2 


4 
6 
8 


10 
12 
14 
16 
18 


20 
22 
24 
26 
28 


30 
32 


33281°—1915——40 


0.896 
0.895 
0.894 
0.894 
0.893 


0.893 
0.892 
0.892 
0.891 
0.891 
0.891 
0.891 
0.890 
0.890 
0.890 


0.890 
0.891 
0.891 
0.891 
0.891 
0.892 
0.892 
0.893 
0.894 
0.895 


0.895 
0.896 
0.897 
0.899 
0.900 


0.902 
0.903 
0.905 
0.907 
0.909 
0.91 
0.914 
0.916 
0.919 
0.921 
0.924 
0.927 
0.931 
0.934 
0-937 
0.941 
0.944 
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EPHEMERIS FOR PHYSICAL OBSERVATIONS OF MARS. 
WASHINGTON MEAN TIME. 


Diameter. t 
6.51 37-71 
6.57 | 37-83 
6.63 | 37-95 
6.69 38.06 
6.76 38.16 
6.83 38.25 
6.90 | 38.34 
6.97 38.41 
7:04 | 38.48 
7.12 38.53 
7.20 38.58 
7.28 38.62 
7.36 38.65 
7-45 | 38.66 
7-54 | 38.67 
7.63 38.66 
7.72 38.64 
7.81 38.61 
7.91 38.56 
8.01 38.49 
8.12 38.41 
8.23 38.31 
8.35 38.20 
8.47 38.07 
8.59 | 37-92 
8.71 | 37-75 
8.84 | 37-55 
8.97 | 37-34 
9.10 37-10 
9-24 | 36.84 
9-39 | 36.55 
9-54 | 36.23 
9-69 | 35.89 
9-85. | 35-52 

10.01 35-11 
10.18 34.67 
10.35 34.20 
10.52 33-70 
10.70 33-16 
10.88 32.57 
11.07 31.95 
11.26 31.29 
11.45 | 309.59 
11.65 29.84 
11.85 29.04 
12.05 28.20 
12.25 27.31 


0.68 
0.69 
0.70 
0.71 
0.72 


0.73 
0.74 
0.75 
0.76 
0.77 
0.78 
0.80 
0.81 
0.82 
0.82 


0.83 
0.84 
0.85 
0.86 
0.88 


0.89 
0.90 
0.90 
0.91 
0.91 
0.92 
0.92 
0.92 
0.92 
0.92 
0.92 
0.92 
0.92 
0.92 
0.9 
0.90 
0.89 
0.88 
0.87 
0.86 
0.84 
0.82 
0.80 
0.77 
0.74 
0.71 
0.68 
{Eph 15) 


Q 


281.36 
281.78 
282.20 
282.60 
282.99 


283.37 
283.74 
284.10 
284.45 
284.79 
285.12 
285.43 
285.73 
286.02 
286.30 


286.57 
286.83 
287.07 
287.30 
287.52 


287.73 
287.92 
288.11 
288.28 
288.44 


288.58 
288.71 
288.83 
288.93 
289.02 
289.10 
289.16 
289.21 
289.24 
289.26 
289.26 
289.24 
289.20 
289.15 


289.08 


288.98 
288.86 


288.72 
288.56 
288.36 


288.14 
287.88 


Central 
Meridian. 


196.94 
177.66 
158.39 
139.12 
119.86 
100.61 
81.37 
62.14 
42.91 
23.69 
4.48 
345.28 
326.10 
306.92 
287.75 
268.60 
249.46 
230.33 
211.22 
192.13 
173.05 
153-98 
134.94 
115.92 
96.91 
77-93 
58.97 
40.03 
21.12 
2.23 


343-37 
324-54 
395-74 
286.97 
268.24 
249-54 
230.88 
212.26 
193.67 
175-13 
156.63 
138.17 
119.76 
101.40 

83.09 


64.83 
46.62 
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Transit of Zero Meridian. 
ofDate, | OUntemedt 
hm h m 
II 10.2 1x 49.8 
12 209.4 13 9.0 
13 48.6 14 28.2 
15 7.8 15 47-4 
16 27.0 17 6.5 
17 46.0 18 25.6 
19 5.1 19 44.6 
20 24.2 aI 3.7 
2I 43.2 22 22.6 
23 (2.1 23 41.6 
see © 21.0 
I 0.5 I 39-9 
2 19.3 2 58.7 
3 38.1 4 17.5 
4 56.9 5 36.2 
6 15.6 6 54.9 
7 34-2 8 13.5 
8 52.8 9 32.1 
10 11.3 IO 50.6 
Ir 29.8 I2 9.0 
12 48.2 13 27.3 
14 6.5 14 45.6 
15 24.7 16 3.8 
16 42.8 17 21.9 
18 0.9 18 39.9 
19 18.8 19 57.8 
20 36.7 a1 15.6 
aI 54.4 22 33-3 
23 12.1 23 50.8 
cee © 29.6 
1 8.3 I 47.0 
2 25.6 3 4.2 
3 42.8 4 21.4 
4 59-9 5 38.4 
6 16.8 6 55.2 
7 33-6 8 11.9 
8 50.2 9 28.4 
10 6.6 10 44.8 
II 22.9 12 1.0 
12 39.0 13 17.0 
13 54-9 | 14 32.8 
15 10.6 15 48.4 
16 26.1 17 3.8 
17 41.4 18 19.0 
18 56.5 | 19 33-9 
20 11.3 20 48.7 
21 26.0 22 3.2 
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EPHEMERIS FOR PHYSICAL OBSERVATIONS OF JUPITER. 
WASHINGTON MEAN TIME. 








N Licht- | Steeni P A gy +180° D Aatwe? | D 
oon. e. ran al @tr @ @t O) 
m e e@ e e bd 

Jan. I 47-34 —1.7 338.84 186.84 +0.36 194.42 +0.76 

8 47-91 1.6 338.48 188.33 0.42 195.04 0.80 

15 48.42 1.6 338.13 189.86 0.47 195.67 0.83 

22 48.86 1.6 337-79 191.45 0.53 196.30 0.86 

29 49.20 —1.6 337-45 193-07 +0.59 196.92 +0.89 

Mar. 27 48.97 —1.6 335-35 206.63 +1.16 202.04 +1.15 

Apr. 3 48.57 1.6 335-19 208.23 1.23 202.67 1.18 

10 48.09 1.6 335.05 209.79 1.30 203.30 1.32 

17 47-55 1.7 334-93 211.30 1.38 203.93 1.25 

24 40.94 1.7 334.83 212.75 1.45 204.56 1.28 

May I 46.28 —1.7 334-75 214.14 +1.52 205.19 $1.31 

_ 8 45-50 1.7 334-68 215.46 1.59 205.82 1.34 

I§ 44-79 1.8 334.63 216.70 1.66 206.45 1.37 

22 43-98 1.8 334.60 217.86 1.73 207.09 1.40 

29 43-13 1.9 334.57 218.92 1.79 207.72 1-43 

June 5 42.26 —1.9 334-55 219.86 + 1.86 208.35 +1.40 

12 41.37 2.0 334-54 220.69 1.92 208.99 1.49 

19 40.47 2,0 334.54 221.39 1.97 209.62 1.52 

26 39-57 2.1 334-54 221.96 2.03 210.26 1.55 

July 3 38.68 2.1 334-54 222.39 2.08 210.89 1.58 

Co) 37-82 —2.2 334-54 222.67 +2.12 211.52 + 1.61 

17 36.99 2.2 334-54 222.78 2.16 212.16 1.64 

24 36.20 2.3 334-54 222.74 2.19 212.80 1.66 

3! 35-47 2.3 334-54 222.54 2.22 213.43 1.69 

Aug. 7 34.82 2.3 334-54 222.19 2.24 214.06 1.72 

14 34.24 —2.4 334-54 221.68 $2.25 214.70 +15 

ar 33-75 2.4 334-54 221.04 2.26 215.34 1.78 

28 33-37 2.4 334-54 220.28 2.25 215.98 1.80 

Sept. 4 33-10 2.5 334-55 219.44 2.24 216.61 1.83 
I 32.95 2.5 334-57 218.54 2.22 217.25 1.86 

18 32.92 —2.5 334-59 217.61 +2.20 217.89 +1.89 

25 33.01 2.5 334.62 216.68 2.16 218.53 ¥.9r 

Oct 2 33.22 2.4 334.65 215.80 2.12 219.16 1-94 

9 33-55 2.4 334.68 214.99 2.08 219.80 1.97 

16 34.00 2.4 334.72 214.28 2.04 220.44 1.99 

23 34.54 —2.4 334-75 213.70 +2.00 221.08 +2.02 

30 35-17 2.3 334-78 213.27 1.96 221.72 2.04 

Nov. 6 35.89 2.3 334-79 212.99 1.92 222.36 2.07 

13 36.67 2.2 334.80 212.88 1.89 222.99 2.09 

20 37.50 2.2 334.80 212.94 1.86 223.63 2.12 

27 38.38 —2.1 334-79 213.17 +1.84 224.27 +2.14 

Dec. 4 39.28 2.1 334-77 213.56 1.83 224.91 2.17 

II 40.20 2.0 334-74 214.10 1.82 225.55 2.19 

18 41.12 2.0 334.70 214.79 1.82 226.19 2.22 

25 42.03 —1.9 334.67 215.62 1.82 226.83 2.24 

32 42.92 —1.9 334-63 216.58 +1.83 227.47 +2.26 


[Eph 15] 


EPHEMERIS FOR PHYSICAL OBSERVATIONS OF JUPITER. 
WASHINGTON MEAN TIME. 


Noon. 


Jan. 


Mar. 


Apr. 


June 


July 


Aug. 


Sept. 


Nov. 


ee | | eS | qe | RNepneeyeneemes cpp eee ye 


Excess of | 
Equat 
Diameter $ 

over 

Polar. 

2.13 7°59 
2.11 6.73 
2.09 5.82 
2.07 4.86 
2.05 3-87 
2.06 4.60 
2.08 5.56 
2.10 6.49 
2.32 7.37 
2.15 8.21 
2.18 8.96 
2.22 9-64 
2.26 10.26 
2.30 10.78 
2.34 11.20 
2.39 I1.§1 
2.44 11.71 
2.49 11.78 
2.55 11.71 
2.61 11.50 
2.67 II.15§ 
2.73 10.63 
2.79 9-95 
2.84 g.12 
2.90 8.13 
2.95 6.99 
2.99 5.72 
3.02 4.33 
3-05 2.86 
3.06 1.34 
3-06 0.42 
3-06 1.86 
3-04 3-37 
3.01 4.81 
2.97 6.15 
2.92 7.37 
2.87 8.44 
2.81 9-36 
2.75 10.11 
2.69 10.69 
2.63 11.10 
2.57 11.36 
2.51 11.45 
2.45 11.40 
2.40 11.21 
2.35 10.90 


JUPITER, 1915. 


0.05 
0.08 
0.11 
| 0.14 
0.18 
0.22 
0.26 
0.30 
0.33 
0.37 
0.40 
0.42 
0.43 
0.44 
0.43 


0.42 
0.39 
0.35 
0.30 
0.24 
0.18 
0.12 
0.07 
0.03 
0.01 


0.00 
0.01 
0.04 
0.09 
0.14 
0.20 
0.26 
0.31 
0.35 
0.39 
0.41 
0.42 
0.41 
0.40 
0.38 


0.35 
[Eph 15) 


131.14 
118.01 
141.96 
165.99 
1g0.1I 
214.32 
238.63 
263.05 
287.58 
312.22 
336.98 
1.87 
26.88 
52.03 
77-31 
102.72 


128.27 
153-96 
179-79 
205-73 
231.79 
257-95 
284.18 
310.46 
336.77 
3-97 
29.32 
55-49 
81.54 
107.45 
133-18 
158.73 
184.08 
209.22 
234.16 
258.89 
283.43 
397-79 
331-99 
356.04 
19.95 
43-75 





627 


628 


Apr. 


May 


June 


10 
12 
14 
16 
18 


20 
22 
24 
26 
28 


30 
I 


22 59.21 
12.57 
25-93 
39-29 
52.65 


6.02 
19.38 
32-75 
40.12 
59-48 


II 12.85 
12 26.22 
13 39-58 
14 52.94 
16 6.30 


17 19.65 


Oo On Attn WD mM CO 


an | 


4.98 
18.13 


31.26 
44.39 
57-50 
10.60 
23.69 


9 30-77 
Io 49. 
12 12.88 
13 15.92 
14 28.94 


T5 41.95 
16 54.94 
18 7.92 
Ig 20.88 
20 33.83 


21 46.77 
22 59.69 
° 12.60 
I 25.49 
38.37 


51.23 

4.08 
16.91 
29.73 
42.53 


9 55-32 
tr 8.09 
12 20.85 
13 33-59 
14 46.32 


15 59-03 
17 11.72 


CO~3 Cn f Go 


Oom7 Qa ww 





JUPITER, 1915. 
EPHEMERIS FOR PHYSICAL OBSERVATIONS OF JUPITER, SYSTEM I. 


WASHINGTON MEAN TIME. 


July 


Aug. 


Sept. 


h m 
18 24.39 
19 37-95 
20 49.69 
22 2.31 
23 14.92 


© 27.51 
I 40.08 
2 52.64 
4 5.18 
§ 17.71 
6 30.22 

42.71 

55-18 
10 67.64 
II 20.08 


I2 32.50 
13 44.91 
14 $7-29 
16 9.66 
17 22.01 


18 34.34 
19 46.66 
20 58.96 
22 11.24 
23 23.51 


© 35.76 
I 48.00 
3 0.22 
4 12.42 
5 24.61 


6 36.78 
7 48.94 
Q 1.09 
10 13.22 
Il 25.34 


12 37-44 
13 49-54 
1§ 1.62 
16 13.70 
17 25-77 


18 37.83 
19 49.88 
aI 1.93 
22 13.97 
23 26.01 


© 38.04 
I 50.08 
3 2.11 
4 14.14 
5 26.18 


6 38.23 
7 50.28 
(Fphb 15] 


9 50.§2 


9 50.50 


9 50.48 


9 50.46 


9 50-45 


9 59-43 


9 50.42 


9 50.41 


9 50.41 


g 50.41 


Transit of Zero 
Meridian. 


Nov. 


d 
18 
20 
22 
24 
26 


28 
30 
2 
4 
6 


8 
Io 
12 
15 
17 


9 


a1 
23 
25 
27 


29 
31 
2 
4 
6 


8 
10 
12 
14 
16 


18 
20 
22 
25 
27 


29 
I 
3 
5 
7 


9 
II 
13 
15 
17 


19 
ar 
23 
25 
27 


29 
31 


h m 

9 2.34 
IO 14.41 
Ir 26.50 
12 38.61 


13 59-73 


15 2.87 
16 15.03 
17 27.22 
18 39.43 
19 51.67 


2m 3-93 
22 16.22 
23 28.53 
© 40.87 
I $3-24 


3 5-64 
4 18.07 
5 30.52 
6 43.00 
7 55-5! 


g 8.05 
10 20.62 
II 33.22 
12 45.84 
13 58.49 
1§ I1.17 
16 23.88 
7 36.62 
18 49.38 
20 2.17 


2r 14.98 
22 27.82 
23 40.69 
© 53.58 


19 9-44 
20 22.64 


2I 35.84 
22 49.06 


h rm 
9 50.41 


9 50-43 


9 50-48 
9 50.51 
9 50-54 
9 59.57 
9 50-59 
9 50.61 

9 50.63 


9 50.64 
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PHEMERIS FOR PHYSICAL OBSERVATIONS OF JUPITER, SYSTEM II. 


WASHINGTON MEAN TIME. 





Jan. 


Feb. 


Apr. 


May 


d 
I 


3 


13 
15 
17 


19 
a1 
23 
25 
27 


29 
31 


h m 


19 39-35 
aI 9.61 


22 48.86 


oO 28.12 
2 7-39 


3 46.65 
5 25.92 
7 5.18 
8 44.45 
IO 23.72 


Iz 2.98 
13 42.24 
15 21.51 
17 0-77 
18 40.02 


20 19.28 


7 51-37 
9 39-43 


Ir 9.48 
12 48.51 
14 27.53 
16 6.54 
17 45-53 


19 24.51 
2 3.48 
22 42.44 
Oo 21.38 
2 0.31 


3 39.22 
5 18.12 


6 57.01 
8 35.88 
10 14.74 


Ir 53.58 
13 32.40 
I§ 11.22 
16 50.02 
18 28.80 


20 (7-57 
21 46.32 
23 25.06 
1 3.78 
2 42.48 


4 21.17 
§ 59.84 
7 38.50 
Q 17-14 

10 55-77 


12 34.38 
14 12.97 


9 55-85 


9 55-85 


9 55-81 


9 55.81 


9 55.80 


9 55-78 


9 55-77 


9 55-75 


9 55°74 


9 55-72 






3.16 28.11 
§ 18 6.41 
7 19 44.69 
Q 21 22.95 
I 23 1.19 


14 © 39.42 
16 2 17.63 
18 3 55.82 
20 5 33-99 
22 7 12.15 


24 8 50.28 
26 10 28.41 
28 12 6.51 
30 13 44.60 
Aug. I 1§ 22.68 


317 9-73 
5 18 38.78 
7 20 16.80 
Q 21 54.82 
I 23 32.82 


14 I 10.81 
16 2 48.79 
18 4 26.75 
20 6 4.72 
22 7 42.67 


24 9g 20.61 
26 10 58.54 
28 12 36.47 
30 14 14.39 
Sept. 1 15 §2.31 






3 17 30.22 
5 19 8.13 
7 20 46.04 
9 22 23.96 
2 0 1.87 


14 T 39-79 
16 3 17.72 
(Eph rs} 

































© 12.23 
I 51.21 
3 30.21 
5 9-23 
6 48.26 
8 27.31 

10 66.38 

II 45.46 

13 24.56 

15 3.66 

16 42.78 





22 33.26 | 





9 55-61 


9 55-63 


9 55-66 


9 55-69 


9 55-7’ 


9 55-74 


9 55-77 


9 55-79 


9 55.8r 


9 55.82 
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South 





SS 





North 


APPARENT ORBITS OF THE SATELLITES OF JUPITER AT DATE OF OPPOSI- 
TION, SEPTEMBER 16, 1915, AS SEEN IN AN INVERTING TELESCOPE, AND 
ELONGATED IN THE RATIO OF THREE TO ONE IN THE DIRECTION OF | 
THEIR MINOR AXES. 





In the above diagram the central ellipse represents the disk of Jupiter, and 
the inner orbit is that of Satellite V. | 

In the diagrams of the configurations of Jupiter’s four brighter satellites, pages 
635-655, Jupiter is represented by a light disk, O, in the center of the page, and 
the relative positions.of the satellites at the Washington time stated above the 
diagrams are indicated by dots. The designation of each satellite is shown by a 
numeral placed to the right or left of the dot, according as the motion of the satellite 
at the instant in question is toward the east or toward the west, the motion being 
always toward the numeral. In constructing the diagrams the latitudes of the 
satellites are always considered zero, except where two or more of them chance to 
be at nearly the same distance from the planet, when they are placed one above | 
the other, according to their apparent latitudes. If, at the epoch of any config: 
uration, one or more satellites are projected on the disk of the planet, that phe | 
nomenon is indicated by a light disk, O, at the left-hand side of the page; and if. 
any satellites are invisible on account of being occulted behind the disk of the 
planet, or eclipsed by its shadow, that circumstance is indicated by a dark disk, @. 
at the right-hand side of the page. In both cases the annexed numerals serve 10 
point out which satellites are thus rendered invisible. 


MEAN SYNODIC PERIODS OF THE SATELLITES. 





d hm ies d d hms d 
I. 1 18 28 35.945 = 1.769 860 48 V. o11 57 27.635 = 0.498 23692 
IT. 3 13 17 53-735 = 3-554 094 16 VI. =266.00 
Ill. 7 3 59 35.854 = 7.166 387 20 VI. =276.67 


IV. 16 18 5 6.928 16.753 552 41 


[Eph rs) 
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SATELLITE V. 
SSHINGTON MEAN TIME OF EVERY TWENTIETH GREATEST ELONGATION. 
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d 
4 
14 
24 
3 
13 
23 
2 
12 
22 


h 
16.1 
15.2 
14.3 
13-4 
12.5 
11.6 
10.6 

9-7 
8.8 


July 


Aug. 


Sept. 


d 
4 
14 
24 
3 
13 


23 
2 
12 


h 
10.1 


W. 

9-2 W. 
8.3. W. 
7.4 W. 
6.5 W. 
17.5 W. 
16.6 W. 
15.7. W. 


Sept. 
Oct. 


Nov. 





h 
14.8 
13.9 
13.0 
12.1 
11.2 
10.4 


WASHINGTON MEAN TIME OF SUPERIOR GEOCENTRIC CONJUNCTION. 


lay 


17 19.5 
11 49.8 
6 20.1 
© 50.4 
19 20.7 
13 51.0 
8 21.4 
2 51.8 
2I 22.2 
15 52.6 


IO 23.0 
4 53-4 
23 23-9 


17 41.2 
II.5 
6 41.8 
I 12.1 
19 42.4 
14 12.6 
8 42.8 


21 43.2 
16 13.3 


10 43.4 


23 43.6 
18 13.6 


12 43-7 
7 13-7 
I 43.6 

20 13.5 

14 43-4 


3 43-1 
12.9 


16 42.7 
II 12.4 
5 42.1 
© 11.7 
18 41.3 
10.9 
7 40.5 


d 
May 18 


Aug. 2 


SATELLITE I. 


h m 
2 10.0 
20 39-4 
15 8.8 
9 38.2 
4 755 
22 36.8 
17 6.0 
II 35.2 
6 4.3 
© 33-4 
IQ 2.4 
13 31.4 
8 0.3 
2 20.2 
20 58.0 
15 20.7 
9 55-3 
4 24.0 
22 52.6 
17 21.1 


Il 49.5 
6 17.9 
© 46.2 
19 14.5 
T3 42.7 
8 10.9 
2 39.0 
2I 7.0 
T5 34-9 
10 62.8 
4 30.6 
22 58.3 
17 25.9 
II 53-5 
6 21.1 
o 48.6 
19 16.0 
T3 43-3 
8 10.5 
2 37-7 
2r 4.8 
T5 31-9 
9 58.9 
4 25.8 


Aug. 


Oct. 


[Eph rs} 


22 52.6 
17 19.4 
1r 46.1 
6 12.8 
© 39-4 
19 5-9 
13 32.3 
7 58.8 
2 25.2 
20 51.5 


15 17.8 


4 10.2 
22 36.4 
17 2.5 
Ir 28.6 


18 46.6 
13 12.6 


7 38.6 


20 
14 


30.6 
56.6 


3 48.4 
22 14.4 
16 40.4 
Ir 6.4 
5 32-4 
23 58.4 
18 24.4 
12 50.5 
7 16.6 
I 42.8 


9.0 
35-2 


20 
14 


2I 54.2 


16 20.7 
IO 47.2 
5 13.8 
23 40.4 


d 
Oct. 20 


Nov. 2 


28.1 
57-4 


§5.1 


LREEESEES 
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SATELLITE II. 





SATELLITE ITI. 








d h m d h m d h m d h 2 

Jan. 5 7 0.4 May 14 15 29.0 Aug. I 1o 56.1 Oct. 18 23 41.9 
12 11 28.4 21 19 44.4 8 14 26.8 26 3 9-9 

19 15 57.3 28 23 57-0 15 17 53-2 Nov. 2 6 42.6 
June 5 4 6.5 22 21 15.5 9 10 20.6 

12 8 13.0 30 © 34.8 16 Iq 32 

Apr. 1 13 6.9 19 12 15.2 Sept. 6 3 52.1 23 17 50.8 
8 17 35.0 26 16 13.4 13 7 8.0 30 2I 43.0 

15 a2 1.5 July 3 20 6.9 20 IO 24.1 Dec. 8 I 40.1 

23 2 27.0 10 23 55-7 27 13 40.3 15 5 42.2 

30 6 49.9 18 3 40.5 Oct. 4 16 58.1 22 9 48.4 

May 7 II 10.9 25 7 20.3 II 20 18.1 29 13 59.0 





SATELLITE IV. 
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DIFFERENTIAL COORDINATES OF SATELLITE VI. 
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ne- Washing- 
| fv Sup. Oy sup, ton Mean | @yr—-Q sup. Ov1-O5n By Asap, |\Fy1-9 sup. 
| m s m 8s , m 8 , 
° +1 6 June 26] +2 54 —7.7 +1 II +0.2 
4 © 52 30 3 10 7.9 © 43 0.7 
8 °o 38 July 4 3 26 8.0 +o 15 1.2 
12 +0 24 8 3 41 8.1 —o 12 1.7 
woe 12 3 55 8.1 o 38 2.2 
7 —2 27 16; +4 8 —8.0 —I 3 +2.7 
11 2 21 20 4 20 7.8 I 27 3.2 
15 2 13 24 4 29 7.6 I 49 3-7 
19 2 3 28 4 37 7.3 2 8 4.2 
23 I 52 Aug. I 4 44 7.0 2 26 4.6 
27 | —I 39 5| +4 48 —6.6 —2 40 +5.0 
I I 24 9 4 50 6.2 2 52 5-3 
5 1 9 13 4 49 5-7 3 1 5:5 
9 © §2 17 4 46 5-3 3 8 5.6 
13 © 35 21 4 41 4.8 3 11 5-6 
17 | —-0 17 25| +4 33 —4.3 —3 11 +5-5 
21| +0 2 29 4 23 3.8 3 9 5-3 
25 © 21 Sept. 2 4 10 3-3 3 4 5.0 
29 © 4I 6 3 54 2.9 2 56 4.6 
e 2 Io 10 3 36 2.4 2 46 4.1 
6| +1 20 14| +3 16 —2.0 —2 35 +3.5 
10 I 39 18 2 54 1.6 2 21 2.8 
14 1 58 22 2 30 1.2 —2 6 +2.0 
18 217 26 2 § 0.7 
22 | +2 36 30 | +1 38 —0.3 
DIFFERENTIAL COORDINATES OF SATELLITE VII. 
shing- Washing- Washing- 


Mean |Qyr—@jup,Ovyr-O sup] ton Mean |atyq1—A sup, Ovir-O yup] ton M 


foon. 


pr. 7 


ay I! 


hm A&W G&w& BH NH 


s 
27 
36 
44 
51 


45 
25 


5 
16 
37 
57 
18 
38 
57 
15 
33 
49 


4 
18 


&e 
o 


41 
51 
59 

7 
13 


27.1 
+26.3 
—12.2 
13-5 
14.6 
15.4 
16.0 
—16.4 
16.5 
16.3 
15-9 
15-3 
—14.6 
13.6 
12.6 


11.4 
10.2 


— 8.9 
7.6 


Sh a 
CWO oe 


Aug. 


Sept. 
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Oo 


—o 37 
—0O 13 
+o 10 

o 33 
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634 SATELLITES OF JUPITER, 1915. 
WASHINGTON MEAN TIME. 
JANUARY. 
d hm °38 d h m | d hm 5 
1 14 52 III. Tr. In. 8 21 14 53 I. Ec. Re. | 16 17 29 I. Tr. In. 
15 40 II. Tr. In. 21 24 II. Tr. Eg. 18 9 I. Sh In 
16 9 I. Oc. Dis. 22 31 III. Sh. In. 19 46 IV. Oc. Re. 
17 25 II. Sh. In. 22 56 II. Sh. Eg. Ig 50 I. Tr. Eg. 
18 29 III. Sh. In. 23 0 III. Tr. Eg. 20 29 I. Sh. Eg. 
18 33 III. Tr. Eg. 9 2 7 III. Sh. Eg. 21 14 26| IV. Ec. Dis. 
18 36 II. Tr. Eg. 15 27 I. Tr. In. [217 1 43 7{| IV. Ec. Re. 
19 19 57 I. Ec. Re. 16 13 I. Sh. In. 14 42 I. Oc. Dis. 
20 21 II. Sh. Eg. 17 47 I. Tr. Eg. 16 6 II. Oc. Dts. 
22 6 III. Sh. Eg. 18 33 I. Sh. Eg. 17 38 30] I. Ee. Re. 
2 13 25 I. Tr. In. [| 10 12 41 I. Oc. Dis. 20 19 22| II. Ec. Re. 
14 18 I. Sh. In. 13 14 II. Oc. Dis. [18 12 0 I. Tr. In. 
15 46 I. Tr. Eg. 1§ 43 38 I. Ec. Re. 12 38 I. Sh. In 
16 38 I. Sh. Eg. 1741 4| II. Ec. Re. 14 20 I. Tr. Eg. 
3 10 23 II. Oc. Dis. J 11 9 58 I. Tr. In. 14 58 I. Sh. £&g. 
10 40 I. Oc. Dis. 10 42 I. Sh. In. [19 9g 13 I. Oc. Ds. 
13 48 42 I. Ec. Re. 12 18 I. Tr. Eg. 10 40 Il. Tr. In 
15 240| II. Ec. Re. 13 2 I. Sh. Eg. Il §3 II. Sh. In. 
4 756 I. Tr. In. [18 7 31 I. Oc. Dis 127 11 I. Ec. Re. 
8 47 I. Sh. In. 7 52 II. Tr. In. 13 37 II. Tr. Eg. 
10 16 I. Tr. Eg. 9 18 II. Sh. In. 14 7 III. Oc. Ds 
I 7 I. Sh. Eg. 9 38 III. Oc. Dis. 14 49 II. Sh. Eg. 
§ 5 4 II. Tr. In. 10 12 20 I. Ec. Re. 20 8 26/ III. Ec. Re. 
5 10 III. Oc. Dis 10 48 II. Tr. Eg. | 20 6 30 I.* Tr. In. 
5 10 I. Oc. Dis. 12 14 II. Sh. Eg. 7 7 I. Sh. In. | 
6 42 II.* Sh. In. 16 7 34] III. Ec. Re. 8 50 I. Tr. Eg. 
8 o II. Tr. Eg. |. 18 4 28 I. Tr. In. 9 26 I. Sh. Eg. 
8 17 25 I. Ec. Re. § 11 Sh. In. |] 21 3 43 I. Oc. Dis. 
9 38 II. Sh. Eg. 6 48 I.* Tr. Eg. 5 32 II. Oc. Dis 
126 5{III. Ec. Re. 7 31 I. Sh. Eg. 6 35 52 I.* Ec. Re. 
6 2 26 I. Tr. In. [14 1 42 I. Oc. Dis. 9 37 55| II. Ec. Re. 
3 16 I. Sh. In. 2 40 II. Oc. Dis. [22 1 1 I. Tr. In. 
4 46 I. Tr. Eg. 441 2 I. Ec. Re. I 35 I. Sh. In. 
5 36 I.* Sh. Eg. 6 59 41 | II.* Ec. Re. 3 21 I. Tr. Eg. 
23 40 I. Oc. Dis. 22 59 I. Tr. In. 3 55 I. Sh. Eg. 
23 48 II. Oc. Dis 23 40 I. Sh. In. 22 14 I. Oc. Dis 
7 246 9 I. Ec. Re. [15 1 19 I. Tr. Eg. [| 28 o 5 II. Tr. In. 
421 19] II. Ec. Re. 2 0 I. Sh. Eg. I 4 34 I. Ec. Re. 
20 57 I. Tr. In. 20 12 I. Oc. Dis Iu II. Sh. bb. 
2i 45 I. Sh. In. 21 16 II. Tr. In. 3 1 II. Tr. Eg. 
23 17 I. Tr. Eg. 22 36 II. Sh. In. 47 II. . E. 
8 o 4 I. Sh. Eg. 23 9 46 I. Ec. Re. 4 18 III. Tr. In 
5 24 IV. Tr. In. 23 48 Ill. Tr. In. 6 34 III.* Sh. In. 
10 19 IV. Tr. Eg. [16 0 12 II. Tr. Eg. 7 57 III. Tr. Eg. 
13 3 IV. Sh. In. I 32 II. Sh. Eg. 10 9 III. Sh. &. 
17 48 IV. Sh. Eg. 2 33 III. Sh. In. 19 32 I. Tr. In. 
18 11 I. Oc. Dis 3 28 III. Tr. Eg. 20 4 I. Sh. In. 
18 28 II. Tr. In. 6 8 III.* Sh. Eg. aI 52 I. Tr. &. 
19 19 III. Tr. In. 14 52 IV. Oc. *. 22 24 I. Sh. E&. 
20 0 II. Sh. In. 





By reason of the proximity of JUPITER to the Sun the phenomena 
of the satellites are not given from January 24 to March 26. 





Nore.—In. denotes ingress; Eg., egress; Dis., 


Oc. d 


enotes occultation 


disappearance 
; Tr., transit of the satellite; Sh., transit of 


; Re., reappearance; 


[Eph rs] 


Ec., eclipse. 
the shadow; * Visible at Washington. 


SATELLITES OF JUPITER, 1915. 635 
WASHINGTON MEAN TIME. 


JANUARY. 
Phases of the Eclipses of the Satellites for an Inverting Telescope. 


r 
” IV. 
. S,. 
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Configurations at 6" 15™ for an Inverting Telescope. 


* 
r 


West. Kast. 
| I° QO 3°2° 4 
| 2°3° OV "4 
| 3° 2 O 4 
| °3 Or 2 4° 
'O2 O 4 "10°30 
| °2 1" O °3 4 

QO ‘21 4 3 

O04 I O : 
| 4° 2°3° O I° 
>| 4° 3 1 O 
| 4 3 O 1 °2 
| 4" 3102 
3104r "4 2° O 3 
4| "4 OQ '! 3 ‘20 
5 4 I O 2°3° 
6| , ‘ 3° _O I 
7\ 3° 2°I O “4 
8 | °3 Or ‘2 4 
9| 371 O 2 “4 _ 
10 | 2° Or: °3 4 
MT O 3 4 ‘"19@2@ 
22 | r O 2° 3° 4° 
23 103° 2 O I 4° 


iy ee ee 
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636 SATELLITES OF JUPITER, 1915. 
WASHINGTON MEAN TIME. 


MARCH. 


By reason of the proximity of JuprteR to the Sun the phenomena 
of the satellites are not given from January 24 to March 26. 







l 
d hm s d hm s, 
27 16 o 46 I. Ec. Dis. 80 8 23 | I. Ter. In. 
18 51 I. Oc. Re. 10 7 I. Sh. &. 
28 o 31 II. Sh. In. IO 42 I. Tr. Ey. 
1 38 II. Tr. In. 81 4 57 56 I. Ec. Ds. 
3 26 II. Sh. Eg. 7 51 I. Oc. Re. 
4 33 II. Tr. Eg. 13 4 II. Sh. In. 
13 19 I. Sh. In. 3 3 II. Tr. Is. 
13 53 I. Tr. In. 16 44 II. Sh. &. 
15 38 I. Sh. Eg. 17 58 II. Tr. &. 
16 12 I. Tr. . 






NorTe.—In. denotes ingress; Eg., oe isappearance; Re., reappearance; Ec., eclipse 
Oc. denotes occultation: Trane of 5 satellite; Sh., transit of the shadow; * Visible at Washingtco. 


[Eph rs} 





SATELLITES OF JUPITER, 1915. 637 
WASHINGTON MEAN TIME. 


MARCH. 


Phases of the Eclipses of the Satellites for an Inverting Telescope. 


III. No Eclipse. 


Pua % 


IV. No Eclipse. 


Oa % 


Configurations at 17° 15™ for an Inverting Telescope. 


West. Hast. 





OJOJOLO OJOJOHOJOLOJO!O/O/O/O/OjO/O/Oj;OJ/OJO/OjO/OjOjOlOjOj}O;O 


I \O2° e ° e 
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638 SATELLITES OF JUPITER, 1915. 
WASHINGTON MEAN TIME. 
APRIL. 
d hm 53 d hm s d hm s 

1 2 16 I. Sh. In. [11 5 43 II. Sh. In. [| 20 15 49 I. Sh. Eg. 
54 I. Tr. In. 7 18 II. Tr. In. 16 44 I.* Tr. Eg. 

4 35 I. Sh. Eg. 8 38 II. Sh. Eg. [| 21 10 40 36 I. Ee. Ds 

§ 13 I, Tr. Eg. IO 12 II. Tr. Eg. 13 53 I. Oc. Re. 

8 54 4| III. Ec. Dis. 17 8 I. Sh. In. 21 37 II. Sh. In. 
14 50 III. Oc. Re. 17 55 I. Tr. In. 23 31 II. Tr. Ia. 
23 26 32 I. Ec. Dis. 19 27 I. Sh. Eg. | 22 0 31 II. Sh. Eg. 
2 2 22 I. Oc. Re. 20 14 I. Tr. Eg. 2 24 II. Tr. Eg. 
8 23 IV. Sh. In. [| 12 2 50 III. Sh. In. 7 59 I. Sh. In. 

9 © g| II. Ec. Dis. 6 6 III. Tr. In. 8 56 I. Tr. In. 

12 47 IV. Sh. Eg. 617 III. Sh. Eg. to 18 I. Sh. Eg. 
13 11 II. Oc. Re. 9 30 Ill. Tr. Eg. II 14 I. Tr. Eg. 
14 38 Iv. Tr. In. 14 17 54 I. Ec. Das. 20 57 12 | III. Ec. Diss. 
19 0 Iv. Tr. Eg. 17 23 I. Oc. Re. [28 o 12 53; III. Ec. Re. 
20 45 I. Sh. In. [18 0 54 47} II. Ec. Dis. 0 47 III. Oc. Dis 
aI 24 I. Tr. In. 5 25 II. Oc. Re. 4 7 III. Oc. Re. 
234 I. Sh. Eg. 11 36 I. Sh. In. 5 9 10 I. Ec. Dis. 
23 43 I. Tr. Eg. 12 25 I. Tr. In. 8 23 I. Oc. Re. 
81755 3 I. Ee. Dis 13 55 I. Sh. Eg. 16 48 33 | II. Ec. Ds 
20 52 I. Oc. Re. 14 44 I. Tr. Eg. 21 36 II. Oc. Re. 
43~°7 II. Sh. In. | 14 8 46 a5 I. Ec. Dis. | 24 2 27 I. Sh. In 
4 28 II. Tr. In. Il 53 I. Oc. Re. 3 26 I. Tr. In 

6 2 II. Sh. Eg. 19 0 II. Sh. In. 4 46 I. Sh. Eg. 

7 23 II. Tr. Eg. 20 42 II. Tr. In. 5 44 I. Tr. Eg. 
15 13 I. Sh. In. 21 55 II. Sh. Eg. 23 37 39 I. Ec. Dss 
15 54 I. Tr. In. 23 36 II. Tr. Eg. [25 2 53 I. Oc. Re. 
17 32 I. Sh. Eg. [15 6 5 I. Sh. In. Io §5 II. Sh. In 
18 13 I. Tr. Eg. 6 55 I. Tr. In. 12 55 II. Tr. In. 
22 49 III. Sh. In. 8 24 I. Sh. Eg. 13 49 II. Sh. Eg. 
6 1 38 III. Tr. In. 9 14 I. Tr. Eg. 15 48 II. Tr. Eg. 
217 III. Sh. Eg. 16 55 46| III. Ec. Dis 20 56 I. Sh. In. 

5 4 III. Tr. Eg. 20 12 18| III. Ec. Re. 21 56 I. Tr. In. 

12 23 40 I. Ec. Dis. 20 20 III. Oc. Dis 23 15 I. Sh. Eg. 
1§ 22 I. Oc. Re. 23 43 III. Oc. Re. | 26 o 14 I. Tr. k&. 
22 18 34| II. Ec. Dis. 16 3 14 59 I. Ec. Dis 10 51 III. Sh. In 
6 2 36 II. Oc. Re. 6 23 I. Oc. Re. 14 16 IIT. Sh. Eg. 
9 42 I. Sh. In. 14 12 38| II. Ee. Dis 14 58 III. Tr. In 
10 25 I. Tr. In. 18 49 II. Oc. Re. 18 615 I. Ec. Db. 
12 1 I. Sh. Eg. [17 0 33 I. Sh. In. 18 17 III. Tr. Eg. 
12 44 I, Tr. Eg. 1 26 I. Tr. In. 21 23 I. Oc. Re. 

7 6 52 12 I. Ec. Dis 2 52 I. Sh. Eg. {27 6 633] II. Ec. Ds. 
9 52 I. Oc. Re. 3°44 I. Tr. Eg. 10 36 xr] IV. Ec. Dis. 

16 24 II. Sh. In. 2I 43 29 I. Ec. Dis Io 59 II. Oc. Re. 
17 53 II. Tr. In. [18 0 53 I. Oc. Re. 14 36 31 | IV. Ec. Re. 
19 19 II. Sh. Eg. 8 19 II. Sh. In. 15 24 I. Sh. In. 
20 47 II. Tr. Eg. Io 7 II. Tr. In. 16 26 I.* Tr. In 

8 410 I. Sh. In. II 13 II. Sh. Eg. 17 43 I. Sh. Eg. 
455 I. Tr. In. 130 II. Tr. Eg. 18 44 I. Tr. Eg. 

6 30 I, Sh. Eg. 19 2 I. Sh. In. 20 10 IV. Oc. Dts. 

7 14 I. Tr. Eg. 19 56 I. Tr. In. [28 0.8 IV. Oc. Re. 

12 54 56| III. Ec. Dis. 21 21 I. Sh. Eg. I2 34 45 I. Ec. Ds. 
19 17 III. Oc. Re. 22 14 I. Tr. Eg. IS 53 1.* Oc. Re. 
9 1 20 46 I. Ec. Dis. 19 2 38 IV. Sh. In. | 289 0 13 Il. Sh. In. 
4 22 I. Oc. Re. 6 51 III. Sh. In. 2 19 II. Tr. In. 

11 36 30| II. Ec. Dis 6 56 IV. Sh. Eg. 3067 II. Sh. E&. 
16 0 II. Oc. Re. 10 17 III. Sh. Eg. 5 12 II. Tr. Eg. 
22 39° I. Sh. In. 10 33 III. Tr. In. 9 53 I. Sh. In. 
23 25 I. Tr. In. Il 24 IV. Tr. In. 10 55 I. Tr. Is. 
10 o 58 I. Sh. Eg. 13 55 III. Tr. Eg. 12 12 I. Sh. &g. 
I 44 I. Tr. Eg. 15 30 Iv. Tr. Eg. 13 14 I. Tr. Eg. 

16 22 40| IV. Ec. Drs. 1612 § I. Ec. Dis. [80 0 58 2] IIT. Ec. Ds 
19 49 17 I. Ec. Dis. 19 23 I. Oc. Re 412 50/ III. Ec. Re. 
20 28 57| IV. Ec. Re. | 20 33046] II. Ec. Dis 5 11 III. Oc. Ds. 
22 53 I. Oc. Re 8 13 II. Oc. Re 7 3 19 ¥. Ee. Dis 
23 38 IV. Oc. Dis 13 30 I. Sh. In. ae 4 Mr. Oc: ee 
ll 3 52 IV. Oc. Re 14 26 I. Tr. In 19 24 15 Il. Ec. Dis 


Norte.—In. denotes ingress; Eg., egress; Dis., disappearance; Re., reappearanice, Ec., eclipse 
Oc. denotes occultation; Tr., transit of the satellite; Sh., transit of the shadow; * Visible at Washington. 
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SATELLITES OF JUPITER, 1915. 
WASHINGTON MEAN TIME. . 


APRIL. 
Phases of the Eclipses of the Satellites for an Inverting Telescope. 


IIT. 


Qs % 


West. East. 
°2 I O 3 4° 
O 4 "3 
4° 10 2 3 
4° 2 O 3 
4 3° °2 O°! 
4 3 I O 2 
*4 3 O2 I 
"4 2 I O 
"4 O°2 1° 3 
“rT O 2 3° 
2° Or 43° 
23° O "4 
3° rr O 2 "4 
°3 OQ 21 “4 
2, 1° °3 0 4° 
O Im °3 4 
"1 O 2 _ 
2 Or 43 
2 5 O 
34 rO °2 
4° 3 O12 
4 2's O 
4° -20 1°3 
4 1 O 2.3 
4 20} 3 
4 °2 "10 
3 "40.2 
3 O‘r 2°%4 
"3 I O 4 
2 O 3 4 
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640 SATELLITES OF JUPITER, 1915. 
WASHINGTON MEAN TIME. 








MAY. 

d hm 3 d hm “5 

1022. | II. Oc. Re. }1023 42 | III. T 019 8 
4 21 I. Sh. In. J 11 ; 21 I Oc Re ro 12 . i Ee. be 
5 25 I. Tr. In. 256 |Ill. Tr. Eg. 4547 | n. Be. Dis 
6 40 I. Sh. Eg. 1137 3r| IL Ee. Dis 16 it so | II eRe Re 
7 44 I. Tr. Eg. 16 29 II. Oc. Re. 16 78 ° 1 Oc Re 

2 1 31 48 I. Ec. Dis. 19 12 I. Sh. In. 8 ; III. Ox. Da 
4 §2 I. Oc. Re. 20 23 I. Tr. In a1 20—=«| ‘LIE Oc. Re 
13 31 II. Sh. In. 21 31 I. Sh. Eg. | 22 3 10 Be. Dis 
15 42 II.* Tr. In. 22 42 I. Tr Eg. rom Tr Oc Re 
x6 6 HI * sh. Ee. 12 16 23 1 I. Ec Dis. 10 as : Sh in 

. Tr. g. 19 50 I. Oc. Re II 2 I. Tr. 
22. 50 I. Sh. In. ]138 5 26 II. Sh. In. 2 > 
23 55 I. Tr. In. 2 II. Tr. In. 13 38 Lote Ef 

31 9 I. Sh. Eg. & 30 II. Sh Ey 3 3 IV" Sh if 
2 13 I. Tr. Eg. 10 44 II. Tr. Eg 5 19 IV. Sh. er 
4 52 i on yn. 13 41 I. Sh. In 23 * ‘e IV. Tr. ie 

I . . . I * ; 
19 21 iI. Tr. in r6 8 i Sh Ee ta - Ee. oe 
20 © 24 I. Ec. Dis. 17 11 I. Tr. Ep aa I. Re 
a2 38 |III. Tr. Eg. | 14 4.49 44| IV. Ec. Dis at af II. Sh a 
23 22 I. Oc. Re. 8 43 47 | IV. Ec. Re. 2 38 II. Tr. in 

4 842 8| II. Ec. Dis. 8 so 21 (III. Ee. Dis. |e 0: it, Sh. Ee 
13 45 II. Oc. Re. IO §1 35 I. Ec. Dis. a se II. Tr. Ee 
17 18 I. Sh. In. 12 12 21 | III. Ec. Re. 3 I. Sh re 
18 25 I. Tr. In. 13 53 III. Oc. Dis 5 30 I. Tr. in 
19 37 I. Sh. Eg. 14 20 I. Oc. Re. 3 <0 I. Sh. 

20 43 I. Tr. Eg. 16 16 IV.* Oc. Dis 8 0 I. Tr. ee 

5 14 28 54 I. Ec. Dis. 17 § III. Oc. Re. [25 1 ; I. Ec a 
17 52 I. Oc. Re. 19 55 IV. Oc. Re. 2 ec | IIT. Sh. in 
20 53 IV. Sh. In. [15 035 5| II. Ec. Dis 33 I. Oc. Re 

61 6 | IV. Sh. Eg 5 50 II. Oc. Re. io olat sh. Ey 
2 49 II. Sh. In 8 9 I. Sh. In. 8 16 TI Tr 4 
5 6 Il. Tr. In 9 22 I. Tr. In. 1 3 itl. Tr Ep 
5 43 i Sh. Eg 10 28 I. Sh. Eg. 16 > 46| IL. Ee A 

. Tr. In. II 40 I. Tr. Eg. aI II. Oc. Re. 
7 58 II. Tr. Eg. | 16 5 20 . 4 * 
Il 37 Iv. Tr. Eg 3 50 ; 1 Oc, Re. 26 3 8 7 Tr In 
Ir 47 I. Sh. In 18 44 II. Sh. In. rt I. Sh 
12 54 I. Tr. In. a1 14 II. Tr. In. 36 I. Tr. re 
“4 ee I. Sh. Es: i" 21 38 II. Sh. Eg. 20 a: 15 I. Ee De 
. . ; ° 23 46 I. Oc. 

7 458 54] III. Ec. Dis. 2 38 Tr Sh i a7 30 9 1 OT ie 
812 49] III. Ec. Re. 3 §2 I. Tr. In. 13 33 Tr Se Ee 
857 28| I. Ec. Dis. 4 56 I. Sh. Eg 6 it 1. Tr. Ee 
9 33 HI Oc. Dis. 6 Io Tr. Ep. 8 3 r Fr in 
12 22 . Re. 22 ’ : st. 

12 49 III. Oc. Re. 23 o8 39 - Ee. Dis sr ¥ r is Ee 
2159 46| II. Ec. Dis. [18 21 Ill. Sh. Eg. | 4 8 t Ee De 

8 7 II. Oc. Re. 3 19 I. Oc. Re mae | UL Oe Re. 
6 16 I. Sh. In. 41 | Tr. In. oie | TE Be Be 
7 24 I. Tr. In. 712 |IIE Tr. Eg foo 2 2 | Br Of Re 
8 34 I. Sh. Eg 13 52 44| II. Ec. Dis sas t 1. Be De 
9 42 I. Tr. Eg. 19 12 II. Oc. Re ni3 | IL Oc Be 

® 325 56| I. Ec. Dis. | ar 6 I. Sh. In. tr ST 7 2 i 
6 51 I. Oc. Re. 22 21 I. Tr. In. 14 16 Te gu Be 
16 8 II.* Sh. In. 23 25 I. Sh. Eg. 1s 34 ie Tr Be 
18 29 II, Tr. In. |19 0 39 I. Tr. Fe J? 227] + BR 
19 2 II. Sh. Eg 837 8| I. Ec. Dis 23 3 v. ke De 
21 22 II. Tr. Eg 21 48 I. Oc. Re. 23 s "| Ss. i 

10 0 44 I. Sh. In. [20 8 2 II. Sh. In. |” 3 % Voge Be 
I $4 I. Tr. In 10 36 Il. Tr. In. 2 sr aia Se. Ee 
3 3 I. Sh. Eg 10 56 II. Sh. Eg. s 33 1 Tr. Ee 
4 12 I. Tr. Eg 13 28 II. Tr. Eg. 5 3 ro 
1853 |III. Sh. In 15 35 1* Sh. a4 ra & 
at S4 32 We Ee. Dis 16 51 I. Tr. In. 10 4 Lom & 

; Ir 50 IV 
g 17 53 I. Sh. Eg. Is ‘ Iv.* Oc Ha 


Norg.—In. denotes ingress: Eg., egress: Dis., d ppearan 
; Eg., : Dis., disappearance; Re., ; i 
Oc. denotes occultation; Tr., transit of the satellite; Sh. transit of peek are at Washington. 
[Eph 15] 
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SATELLITES OF JUPITER, 1915. 641 


WASHINGTON MEAN TIME. 


MAY. 


Phases of the Eclipses of the Satellites for an Inverting Telescope. 


1S 
S 


IIT. 


IV. 


Pa % 


Configurations at 15" 30™ for an Inverting Telescope. 


* 
d 
West. 
: 
rr 
4 
"4 
"4 3 
+ 
4° 
"4 
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642 SATELLITES OF JUPITER, 1915. 
WASHINGTON MEAN TIME. 
JUNE. 
d hm s d hm °s d hm s 
1 3 36 52 I. Ec. Dis. | 10 21 33 II. Tr. Eg. § 21 7 49 II. Sh. In. 
6 55 III. Sh. In. 22 39 I. Tr. In. Io 40 Il. Tr. In. 
7 13 I. Oc. Re. 23 34 I. Sh. Eg. 10 42 II. Sh. Eg. 
10 16 III. Sh. Eg. §.11 © 56 I. Tr. Eg. 12 6 I. Sh. In. 
12 28 III. Tr. In. 18 28 4 I. Ec. Dis. 13 30 II.* Tr. Eg. 
1§ 35 III.* Tr. Eg. a2 7 I. Oc. Re. 13 30 I.* Tr. In. 
19 240| II. Ec. Dis. J 12 1 245] III. Ec. Dis. 14 25 I.* Sh. Ey. 
2 0 32 II. Oc. Re. 411 52] III. Ec. Re. 15 47 I.* Tr. Eg. 
© 54 I. Sh. In. 6 42 III. Oc. Dis. | 22 9 19 17 I. Ec. Dis. 
ams I. Tr. In. 9 44 III. Oc. Re. 12 58 I.* Oc. Re. 
3.12 I. Sh. Eg. 10 54 46] II. Ec. Dis. 18 56 III. Sh. In. 
4 32 I. Tr. Eg. 15 44 I.* Sh. In. 22 14 III. Gh. Eg. 
22 § 22 I. Ec. Dis 16 28 II. Oc. Re. | 28 0 43 III. Tr. In. 
8 1 42 I. Oc. Re. 17 8 I. Tr. In. 246 36| II. Ec. Ds. 
13 16 II. Sh. In. 18 3 I. Sh. Eg. 3 42 III. Tr. Eg. 
16 2 II.* Tr. In. 19 25 I. Tr. Eg. 6 35 I. Sh. In. 
16 9 II. Sh. Eg. | 18 12 56 32 I. Ec. Dis 7 58 I. Tr. In. 
18 53 II. Tr. Eg. 16 35 I. Oc. Re. 8 19 II. Oc. Re. 
IQ 22 I. Sh. In. J 14 5 12 II. Sh. In. 8 53 I. Sh. £g. 
20 44 I. Tr. In. 8 2 II. Tr. In. 10 16 I. Tr. Eg. 
2I 41 I. Sh. Eg. 8 5 II. Sh. Eg. | 24 3 47 47 I. Ec. Ds 
23 «1 I. Tr. Eg. 10 13 I. Sh. In. 7 26 I. Oc. Re. 
4 16 33 56 I. Ec. Dis. 10 53 II. Tr. Eg. 2I 7 Il. Sh. In 
20 II I. Oc. Re. Ir 36 I. Tr. In. 23 58 II. Tr. In. 
ax 1a1|III. Ec. Dis. 12 31 I, Sh. Eg. [25 0 o II. Sh. Eg. 
6 o 11 27{ III. Ec. Re. 13 54 I.* Tr. Eg. I 3 I. Sh. In. 
2 34 III. Oc. Dis. [18 725 7 I. Ec. Dis. 2 297 I. Tr. kn. 
5 39 III. Oc. Re. II 4 I. Oc. Re. 2 48 II. Tr. Eg. | 
820 3] II. Ec. Dis 14 56 III.* Sh. In. 3 22 I. Sh. Eg. 
13 50 I.* Sh. In. 18 14 III. Sh. Eg. 3 41 IV. Sh. In. 
13 SI II.* Oc. Re. 20 42 III. Tr. In. 4 44 I. Tr. Eg. 
15 13 I.* Tr. In. 23 43 Ill. Tr. Eg. 7 33 IV. Sh. Eg. 
16 9 I. Sh. Eg. §16 o12 4] II. Ee. Dis. 17 31 IV. Tr. In. 
17 30 I. Tr. Eg. 4 41 I. Sh. In. 20 8 IV. Tr. Eg. 
6x1 2 24 I. Ec. Dis. 5 46 II. Oc. Re. 22 16 23 I. Ec. Dis. 
14 40 I.* Oc. Re. 6 5 I. Tr. In. |] 26 1 55 I. Oc. Re. 
7 2 34 II. Sh. In. 7 0 I. Sh. Eg. 9 432 | III. Ec. Dis. 
§ 23 II. Tr. In. 8 22 I. Tr. Eg. 12 11 35 | III.* Ec. Re. 
5 28 II. Sh. Eg. 1717 33 | IV. Ec. Dis. 14 45 III.* Oc. Dis. | 
8 14 II. Tr. Eg. 20 57 17| IV. Ec. Re. 16 3 .52| II.* Ec. hs. 
8 19 I. Sh. In. [17 1 53 37 I. Ec. Dis. 17 42 III. Oc. Re. | 
9 42 I. Tr. In. § 32 I. Oc. Re. 19 32 I. Sh. In. | 
10 38 I. Sh. Eg. 6 42 IV. Oc. Dis. 20 55 I. Tr. In. 
II 59 I. Tr. Eg. 35 IV. Oc. Re. 21 36 II. Oc. Re. 
8 5 30 59 I. Ec. Dis 18 30 II. Sh. In. 21 50 I. Sh. Eg. | 
9 9 I. Oc. Re. 2I 21 Il. Tr. In. 23 12 I. Tr. Eg. 
9 24 IV. Sh. In. 2I 23 II. Sh. Eg. [ 27 16 44 51 I. Ec. Dis. 
10 §5 III. Sh. In. 23 10 I. Sh. In. 20 23 I. Oc. Re. 
13 24 IV.* Sh. Eg. |18 o x1 Il. Tr. Eg. | 28 10 26 II. Sh. In. 
14 15 III.* Sh. Eg. © 33 I. Tr. In. 13 16 II.* Tr. In. 
16 37 III. Tr. In. 1 28 I. Sh. Eg. 13 19 II.* Sh. Eg. 
19 AI III. Tr. Eg. 2 50 I. Tr. Eg. 14 0 I.* Sh. In. 
a1 37 25 | II. Ec. Dis 20 22 12 I. Ec. Dis. 15 23 I.* Tr. In. 
23 0 IV. Tr. In. | 19 o 1 I. Oc. Re. 16 6 II.* Tr. Eg. 
8 2 4 IV. Tr. Eg. 5 336| III. Ec. Dis. 16 18 I. Sh. Eg. 
2 47 I. Sh. In. 8 11 42 | III. Ec. Re. 17 40 I. Tr. Eg. 
3 I0 II. Oc. Re. IO 45 III. Oc. Dis. | 29 11 13 28 I. Ec. Ds. 
4 10 I. Tr. In. 13 29 21 | II.* Ec. Dis. 14 SI I.* Oc. Re. 
5 6 I. Sh. Eg. 13 45 III.* Oc. Re. 22 57 Ili. Sh. Is. 
6 28 I. Tr. Eg. 17 38 I. Sh. In. [830 2 14 III. Gh. Eg. 
23 59 29 I. Ec. Dis 19 2 I. Tr. In. 4 Wt. Tr. ie 
10 3 38 I. Oc. Re. 19 3 II. Oc. Re. sar 4) BR 
1§ 52 I1.* Sh. In. 19 56 I. Sh. Eg. B38 rs be 
18 42 II. Tr. In. aI 19 I, Tr. Eg. 9 st I Tr. ie 
18 46 II. Sh. Eg. | 20 14 50 41 I.* Ec. Dis. to a Lt 4 
21 16 I. Sh. In. 18 29 I. Oc. Re. 12 8 I* Tr. Ee. 





Norg.—In. denotes ingress; Eg., 
Oc. denotes occultation; 


Trt 


., transit of the satellite; Sh., transit of the shadow; ? Visible at Washingtos. 


; Dis., disappearance; Re., reappearance; Ec., ecli 
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JUNE. 
Phases of the Eclipses of the Satellites for an Inveriing Telescope. 
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Configurations at 14" 15™ for an Inverting Telescope. 
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enotes 


d hm 
Dis. [11 1 22 
Re. I 37 
In. 2 35 
In. 2 54 
Eg. 20 33 
In. 21 58 
In. [12 o 6 
Eg. I 4! 
Eg. Ir 8 
Eg. 13 15 
Dis. 15 40 
Re. 17 47 
Dis. 18 21 
Dis. 18 33 
Re. 19 
Re. 20 5 
Dis. ai 10 
Dis. 21 22 
In. [18 rs 1 
Re. 18 34 
In. 14 6 59 
Eg. Io 13 
Re. 10 29 
Dis. 12 16 
Eg. 12 20 
Re. 13 33 
Dis. 14 34 
Re. I§ 12 
In. 15 48 
In. I5 50 
In. 15 9 30 
Eg. 13 2 
In. | 16 4 58 
Eg. 6 44 
Eg. 7 35 
Eg. 7 §1 
Dis. 8 o 
Re. 9 2 
In. 10 17 
Eg. 10 24 
Dis. | 17 3 59 
In. 7 29 
In. ar 6 
Eg. 23 47 
In. | 18 o 10 
Eg. I 12 
Re. 2 15 
Eg. 2 28 
Dis. 3 30 
Re. 4 44 
In. 5 1 
In. 5 6 
In. 22 27 
Eg. 119 1 57 
In. 18 18 
Eg. 19 41 
Eg. 20 50 
Eg. 20 55 
Dis. 21 10 
Re. 21 59 
Dis. 23 12 
Re. 23 38 
Dis. | 20 5s 47 
Dis. 9 10 
In. 16 56 
In. 17 §2 
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III.* Sh. 
I.* Tr. 
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II.* Tr. 
I. Ee. 
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: Ec., eclipse. 
; Tr., transit of the satellite; Sh., transit of the shadow: * Visible at Washington. 
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. JULY. 
Phases of the Eclipses of the Satellites for an Inverting Telescope. 
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646 SATELLITES OF JUPITER, 
WASHINGTON MEAN TIME. 


Norsgz.—In. denotes ingress: Ez., ; 
Oc. denotes occultation: Tr. t 


d hm s d hm 
1 456 o| II. Ec. Dis. | 10 5 2 
5 0 I. Sh. In. 6 50 

§ 9 43 | HII. Ec. Dis. 22 39 

6 4 I. Tr. In. fl 1 47 

7 18 I. Sh. Eg. 19 51 
811 16| III. Ec. Re. 20 44 

8 20 I. Tr. Eg. 20 47 

9 32 III. Oc. Dis. 22 9 

9 47 II. Oc. Re. 230 
12 20 III.* Oc. Re. 23 1 
2 2 16 26 I. Ec. Dis. [12 1 16 
5 34 I. Oc. Re. 212 

23 28 I. Sh. In. 2 42 
23 33 II. Sh. In. 52 
8 o 31 I. Tr. In. 17 3 
I 40 II. Tr. In. 20 14 

r 46 I. Sh. Eg. [18 14 19 
225 II. Sh. Eg. 15 10 

2 47 I. Tr. Eg. 1§ 29 

4 28 Il. Tr. Eg. 16 37 
20 45 6 I. Ec. Das. 17 12 
4 I I. Oc. Re. 17 26 
17 57 I. Sh. In. 18 21 

18 13 16] II. Ec. Dis. 20 0 
18 57 I. Tr. In. [| 14 10 32 
19 0 III. 5h. In. 11 36 
20 IS I. Sh. Eg. 13 59 
aI 14 I. Tr. Eg. 14 40 
22 12 III. Sh. Eg. 19 14 
22 58 II. Oc. Re. 20 41 
23 14 III. Tr. In. [15 8 48 
6 21 III. Tr. Eg. 9 36 
15 13 41 I.* Ec. Dis. 10 5 
18 28 I. Oc. Re. 1r 6 
6 o 3 9] IV. Ec. Dis. Il 52 
316 44| IV. Ec. Re. 13 12 

9 55 IV.* Oc. Dis. 14 25 

Il 34 IV.* Oc. Re. 16 11 
12 25 I.* Sh. In. 16 30 
12 SI II.* Sh. In 19 16 
13 24 1.* Tr. In. J 16 6 5 
14 43 I.* Sh. Eg. 9 7 
14 51 I1.* Tr. In. ][17 3 16 
1§ 40 I.* Tr. Eg. 4 2 
15 43 II.* Sh. Eg. 4 48 
17 39 II. Tr. Eg. 5 34 
7 9 42 23 I.* Ec. Dis 6 18 
12 54 I.* Oc. Re 6 23 

8 6 54 I. Sh. In 7 40 

7 30 32| II. Ec. Dis. 9 10 

7 50 I. Tr. In. $18 0 34 

g 11 of III. Ec. Dis. 3 33 

9g 12 I, Sh. Eg. 2I 45 

~ 10 7 I.* Tr. Eg. 22 29 
12 7 II.* Oc. Re. 23 22 
12 11 24 | III.* Ec. Re. $19 o 2 
13 3 III.* Oc. Dis. © 45 
I§ 50 III.* Oc. Re. 3 2 

9 410 56 I. Ec. Dis. 3 34 
7 a1 I. Oc. Re. 6 6 
10 1 22 I. Sh. In. 6 12 
2 10 II. Sh. In. 8 53 
217 I. Tr. In. 19 2 

3 40 I. Sh. Eg. 22 0 

4 2 II. Tr. In. | 20 16 13 

4 33 I. Tr. Eg. 16 55 


AUGUST. 
8 d 
II. Sh. Eg. [| 20 
II. Tr. Eg. 
38 I. Ec. 
I. Oc. Re 
I. Sh. In 
I. Tr. In. 
st | II. Ec. Dis. | 21 
I. Sh. Eg. 
I. Tr. Eg. | 22 
III. Sh. In. 
II. Oc. Re 
III. Sh. Eg 
III. Tr. In 
Ill. Tr. Eg 
14 I. Ec. Dis 
I. Oc. Re. 
I.* Sh. In. 
I.* Tr. In 
II.* Sh. In. [98 
I.* Sh. Eg. 
II. Tr. In. 
I. Tr. Eg. 
II. Sh. Eg. | 24 
II. Tr. Eg. 
IV.* Sh. In. 
57 I.* Ec. Dis. 
Iv.* Sh. Eg. 
I.* Oc. Re. 
IV. Tr. In. 
IV. Tr. Eg. 
I. Sh. In. | 35 
I.* Tr. In. 
II II. Ec. Re 
I. . . 126 
I.* Tr. Eg. 
24 | III.* Ec. Dis. 
II.* Oc. Re. 
37 | IlI.* Ec. Re. 
III.* Oc. Dis. 
III. Oc. Re. 
32 I. Ec. Dis. 
I.* Oc. Re. 
I. Sh. In. 27 
I. Tr. In. 
II. Sh. In. 
I. Sh. Eg. 
I. Tr. Eg. 
II. Tr. In. 98 
II. Sh. Eg. 
II.* Tr. Eg. | go 
15 I. Ec. Dis. 
I. Oc. Re. 
I. Sh. In. 
I. ir In. 
4| II. . is. 
; I. Sh. Eg. | 
I. Tr. Eg. 
III. Sh. In. 31 
II. Oc. Re. 
Ill. Tr. In. 
III. Sh. Eg. 
III.* Tr. Eg. 
53 I. Ee. Dis. 
I. Oc. Re. 
I.* Sh. In. 
I. Tr. In. 


Dis., disappearance; Re., reappearance; 


Ec 
of the satellite; Sh., transit of the shad 


[Eph rs} 


1915. 


hms 
3 7 II. Sa. In. 
18 31 I. Sh. £ | 
19 11 I. Tr. Eg. 
19 31 II. Tr. In. 
20 58 II. Sh. Eg. 
22 19 II. Tr. Eg. 
13 31 37 I.* Ec. Dis 
16 26 I.* Oc. Re. 
10 42 I.* Sh. In. 
II 21 I : Er In. 
12 39 57 | II. . Dis. 
130 I.* Sh. Eg. 
13 37 I.* Tr. Eg. 
16 42 II.* Oc. Re. 
17 13 32 | III. Ee. Dis 
18 20 10} IV. Ee. Dis. 
21 23 36| IV. Ke. Re. 
22 39 III. Oc. Re. 
o 58 IV. Oc. Dis. 
2 30 IV. Oc. Re. 
8 o 1% I. Ec. Ds. 
IO 52 I.* Oc. Re. 
5 10 I. Sh. In. 
5 47 I. Tr. In. 
7 26 II. Sh. In. 
7 28 I. Sh. Eg. | 
8 3 I. Tr. Eg. 
8 41 II.* Tr. In. | 
1o 18 II.* Sh. Eg. 
1r 28 Il.* Tr. Eg. 
2 28 58 I. Ec. Dis 
5 18 I. Oc. Re. 
23 39 I. Sh. In. 
© 13 I. Tr. In. 
1 56 I. Sh. Eg. 
157 24| II. Ec. Dis 
2 39 I. Tr. Bg. 
Ss 4 II. Oc. Re 
7 4 Til. Gh Ia 
9 238 Yit* Tr. Ie 
10 32 TIN.® Sh. Ez 
12 14 IWI.¢ Tr. Ez. 
20 $7 38 I. Ee Dis 
23 44 I. Oc. Re 
m8 I S&S Ie 
18 39 Yl. Tr. In 
20 25 I. Sb Eg 
20 44 Ir. Sh In 
30 55 I. Tr. Ege 
st 49 Ir Tr. In 
a3 36 I Sh Eg 
© 36 I. Tr. Eg 
1s 26 24 L® Ec. Ds 
18 10 I. Oc Re 
12 36 1.* Ghia 
13) OC«*SS 1 er. Ee 
13 ia se | IL® Be. Dem 
zs a2 L* Tr. Ez 
18 56 YW. Oc. Re 
ar 14 48 Or Ec Ds 
r 58 I. Oc. Re. 
9 5s 3 1¢ Ec. De 
12 37 1% Oc. Re 
4 5! Iv. Ss. In 
5, 64 I Shi 
7 31 I Tr. wf 
8 7 Iv.* Sh. Eg. 
9 22 1.¢ Sh. Ez 
9 47 1* Tr. Ez. 
9 47 Iv.* Tr. In 
IO 4 1.* Sh. Ia 
10 658 1° Tr. Is. 
tr 17 Iv.* Tr. eg. 
12 55 IL* Sh Ez 
13 45 1* Tr. Ez 
., eclipse. 
ow; * Visible at Washington. 


Configurations at 12" 45™ for an Inverting Telescope. 
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AUGUST. 
Phases of the Eclipses of the Satellites for an Inverting Telescope. 
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648 SATELLITES OF JUPITER, 1915. 
WASHINGTON MEAN TIME. 





SEPTEMBER. 
d hm 5s d hm =°%s d hm i s 
1 4 23 48 I. Ec. Dis. J 11 2 o II. Sh. In. [2017 53 2 I. Ec. Re. 
7 3 I. Oc. Re. 2 20 II. Tr. In. | 81 12 41 1.* Tr. In. 
2 1 33 I. Sh. In. 4 52 II. Sh. Eg. 12 48 I.* Sh. In 
I 57 I. Tr. In. 5 8 II. Tr. Eg. 14 57 I.* Tr. Eg. 
3 50 I. Sh. Eg. 19 16 15 I. Ec. Dis. 1§ 5 I.* Sh. Eg. 
413 I. Tr. Eg. 21 39 I. Oc. Re. 17 42 II. Tr. In. 
43225] II. Ec. Dis. [12 16 25 I.* Sh. In. 17 58 II. Sh. In. 
8 4 II.* Oc. Re. 16 32 I.* Tr. In 20 31 Il. Tr. Eg. 
1r 6 III.* Sh. In. 18 42 I. Sh. 20 48 II. Sh. kg. 
12 45 III.* Tr. In. 18 48 I. Tr. Eg. [22 9 58 I.* Oc. Dis. 
14 13 III.* Sh. Eg. 20 25 16] II. Ee. Dis. I2 21 §1 I.* Ec. Re. 
1S 33 IIl.* Tr. Eg. 23 24 II. Oc. Re 23 7 6 I.* Tr. In. 
22 52 29 I. Ec. Dis. [18 5 18 29] III. Ec. Dis 7 16 I.* Sh. In. 
8 1 29 I. Oc. Re. 8 33 III.* Oc. Re 9 23 I.* Tr. Eg. 
20 2 I. Sh. In. 13 44 57 I.* Ec. Dis 9 34 I.* Sh. Eg. 
20 22 I. Tr. In. 16 5 I.* Oc. Re II 55 II.* Oc. Dis. 
22 19 I. Sh. Eg. [14 10 53 I.* Sh. In 1 315] II.* Ec. Re. 
22 38 I. Tr. Eg. 10 57 I.* Tr. In 22 29 Ill. Tr. I2 
23 22 II. Sh. In. 13 II I.* Sh. Eg. 23 10 Ill. Sh. ke. 
405 II. Tr. In. 13 14 I.* Tr. Eg. [24 1 a1 III. Tr. Eg. 
214 II. Sh. Eg. I§ 20 II.* Sh. In 2 13 III. Sh. Eg. 
2 52 Il. Tr. Eg. 15 28 Ii.* Tr. In 4 24 TI. Oc. Das. 
17 21 16 I. Ec. Dis. 18 11 II. Sh. Eg. 6 50 35 I.* Ec. Re. 
19 55 I. Oc. Re. 18 16 II. Tr. Eg. | 25 1 32 I. Tr. In. 
5 14 30 I.* Sh. In. | 18 8 13 46 I.* Ec. Dis I 45 I. Sh. In. 
14 48 I.* Tr. In. 10 31 I.* Oc. Re. 3 49 I. Tr. Eg. 
16 48 I.* Sh. Eg. | 16 5 22 I. Sh. In. 4 2 I. Sh. Eg. 
17 4 I. Tr. Eg. § 23 I. Tr. In. 5 9 IV. Oc. Ds. 
1749 59} II. Ec. Dis. 7 39 I.* Sh. Eg. 6 50 II.* Tr. In. 
aI 11 II. Oc. Re 7 39 I.* Tr. Eg. 7 16 II.* Sh. In. 
6 1 16 37| III. Ec. Dis. 9 42 II.* Oc. Dis. 9 37 48 | IV.* Ec. Re. 
5 16 III. Oc. Re. 12 30 II.* Oc. Re. 9 38 II.* Tr. Eg. 
Ir 49 56 I.* Ec. Dis. 19 8 III. Sh. In. 10 7 II.* Sh. Eg. 
14 21 I.* Oc. Re. 19 15 Ill. Tr. In. 22 50 I. Oc. Drs. 
7 8 59 I.* Sh. In. 22 5 III. Tr. Eg. [86 1 19 25 I. Ec. Re. 
9 14 I.* Tr. In 22 13 III. Sh. Eg. 19 58 I. Tr. In. 
11 16 I.* Sh. Eg 23 11 IV. Sh. In. 20 14 I. Sh. Ina. 
II 30 I.* Tr. Eg. 23 45 IV. Tr. In. 22 15 I. Tr. Eg. 
12 42 II.* Sh. In. [17 1 35 Iv. Tr. Eg. 22 31 I. Sh. Eg. 
13 13 II.* Tr. In. 2 16 IV. Sh. Eg. [27 1 2 II. Oc. Drs. 
15 33 II.* Sh. Eg. 2 40 I. Oc. Dis 421 6] II. Ec. Re. 
16 1 II.* Tr. Eg. 4 56 I. Oc. Re 12 14 III.* Oc. Dis. 
8 6 18 44 I. Ec. Dis. 23 49 I. Tr. In 1615 0] III.* Ec. Re. 
8 47 I.* Oc. Re. 23 50 I. Sh. In. 17 16 I. Oc. Drs. 
12 38 19 | IV.* Ec. Dis. [18 2 5 I. Tr. Eg. 19 48 8 I. Ec. Re. 
- 16 §7 IV.* Oc. Re. 2 8 I. Sh. Eg. | 28 14 24 I.* Tr. In. 
9 327 I. Sh. In. 4 35 II. Tr. In. 14 43 I.* Sh. In. 
3 40 I. Tr. In. 4 38 II. Sh. In. 16 41 I. Tr. Eg. 
5 45 I. Sh. Eg. 7 23 II.* Tr. Eg. 170 I. Sh. Eg. 
5 56 I. Tr. Eg. 7 29 II.* Sh. Eg. 19 58 II. Tr. In. 
7 7361 II. Ec. Dis. ar 6 I. Oc. Dis. 20 36 II. Sh. In. 
10 17 II.* Oc. Re. 23 24 21 I. Ec. Re. 22 47 II. Tr. Eg. 
Ig 7 III.* Sh. In 19 18 15 I. Tr. In. 23 26 II. Sh. Eg. 
16 I Itl.* Tr. In 18 19 I. Sh. In. [ 20 11 42 I.* Oc. Di. 
18 13 III. Sh. Eg. 20 31 I. Tr. Eg. 14 16 58 I.* Ec. Re. 
18 49 II. Tr. Eg. 20 36 I. Sh. Eg. | 380 8 50 1.* Tr. In. 
10 0 47 26 I. Ec. Dis. 22 49 II. Oc. Dis. g 11 I.* Sh. In. 
3 13 I. Oc. Re. [20 1 45 28| II. Ec. Re. II 7 I.* Tr. Eg. 
21 56 I. Sh. In. 8 58 III.* Oc. Dis. Ir 28 I.* Sh. Eg. 
22 6 I. Tr. In. 12 14 11 | III.* Ec. Re. 14 9 II.* Oc. Dts. 
ll 0 13 I. Sh. Eg. 15 32 I.* Oc. Dis. 17 38 58| II. Ec. Re. 
© 22 I. Tr. Eg. 








Noreg.—In. denotes ingress; Eg., egress: Dis. disappearance; Re., reappearance: Ec., eclipse. 
. denotes occultation; Tr., transit of the satellite; ‘Sh, transit of the shadow: * Visible at Washington. 
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SEPTEMBER. 
Phases of the Eclipses of the Satellites for an Inverting Telescope. 


= a = 
* * 
d d 
= ~ = 
* 
d x 
d 


Configurations at 12" o™ for an Inverting Telescope. 





| West. East. 
| 4° °2 OQ" 3° 
! 4" l Os °2 
| 4° 3 O 1° 2° 
| 4° 3 21 O 
| 4 30727 OF : 
| 4 O '3 2 1@ 
4 oO 2° "3 
| “2 ‘40 | "1 3° Zz 
I* O 4 4 
7 3° O 1 2° 4 
| 3° Z O "4 
"3 °2 QO: 4 
‘ 10 3 “2 4" 
}Or O 2 3 4 
5 2° Ov! 3- 
5 | I O ¢: 2@ 
7 3° 4 O 1 2 
3 | 3 "12 O 
9. 4 "3. 2 O r 
| 4° 1 O 2 "30 
Lt “4 Or 2 3 
2! “4 2 O 3" 1@ 
3 | "4 1 © 3 20 
4! “ O “ro 2° 
5) 3° 2 O 4 . 
6 | "3.2 O I° "4 
7 | “y O 2 "4 
nn @ Yr > SY 
29 | 2 O \ 3 4° 1@ 
30 | a 3 4° 
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OCTOBER. 








d hm “5s d hm s . d hm °s 
1 1 45 III. Tr. In. [11 5 32 II. Oc. Dis. | 20 16 59 I. Oc. Ds 
3.12 III. Sh. In. 9 33 4| II.* Ec. Re. 20 2 SI I. Ec. Re 

4 39 III. Tr. Eg. 18 50 III. Oc. Dis. | 2114 6 I.* Tr. In. 

6 8 I. Oc. Dis. Ig 20 IV. Oc. Dis. 14 56 I. Sh. In 

6 14 III.* Sh. Eg. 20 46 I. Oc. Dis. 16 23 I. Tr. Eg. 

8 45 43 I.* Ec. Re. 2I 50 IV. Oc. Re. 17 14 I. Sh. E&. 

2 3.16 I. Tr. In. 23 38 36 I. Ec. Re. 20 59 II. Oc. Ds. 
3 40 I. Sh. In. [18 0 16 37| II]. Ec. Re. | 28 1 27 37] II. Ec. Re. 

§ 33 I. Tr. Eg. 118 28| IV. Ec. Dis. II 25 I.* Oc. Dis. 

5 57 I. Sh. Eg. 3.45 23| IV. Ec. Re. II 50 III.* Tr. In. 

9 5 I1.* Tr. In. 17 53 I. Tr. In 14 31 40| I.* Ec. Re. 

9 54 11.* Sh. In 18 33 I. Sh. In 14 50 III. Tr. Eg. 

II 54 II.* Tr. Eg 20 10 I. Tr. Eg 1§ 20 III. Sh. In. 
12 45 II.* Sh. Eg 20 50 I. Sh. Eg 18 18 III. Sh. Eg. 

8 0 35 I. Oc. Dis. | 18 0 31 II. Tr. In. | 23 8 33 I.* Tr. In. 
3 14 35 I. Ec. Re. I 52 II. Sh. In 9 25 I.* Sh. In. 

13 42 IV.* Tr. In. 3 21 II. Tr. Eg 10 50 I.* Tr. Eg. 
15 57 IV.* Tr. Eg. 4 42 II. Sh. Eg Il 42 I.* Sh. Eg. 
17 33 IV. Sh. In. I§ 12 I.* Oc. Dis 166 1 II. Tr. In. 
20 26 IV. Sh. Eg. 18 7 28 I. Ec. Re 17 48 II. Sh. In 
2I 42 I. Tr. In. |] 14 12 20 I.* Tr. In. 18 51 II. Tr. Eg. 
22 9 I. Sh. In. 13 1 I.* Sh. In. 20 38 II. Sh. kg. 
23 59 I. Tr. Eg. 14 37 I.* Tr. Eg. [24 5 52 I.* Oc. Dis. 
4 0 26 I. Sh. Eg. 15 18 I. Sh. Eg. 9 © 35 I.* Ec. Re. 
3 16 II. Oc. Dis. 18 41 II. Oc. Dis. | 25 3 © I. Tr. In 

6 56 57 | II.* Ec. Re. a2 51 9| II. Ec. Re. 3 54 I. Sh. In 

15 31 III.* Oc. Dis. [16 8 24 III.* Tr. In. 5 I. Tr. Eg. 
I9 I I. Oc. Dis. 9 39 I.* Oc. Dis 6 11 I.* Sh. Eg. 
20 15 56| III. Ec. Re. II 17 III.* Sh. In 10 9 II.* Oc. Dts. 
21 43 20 I. Ec. Re. II 22 III.* Tr. Eg. 1446 2|{ II. Ec. Re. 
516 8 I. Tr. In. 12 36 16 I.* Ec. Re. | 26 0 19 I. Oc. Dis. 
16 38 I. Sh. In. 14 16 III.* Sh. Eg I 40 III. Oc. Dis. 
18 25 I. Tr. Eg. | 16 6 46 I.* Tr. In 3 29 23 I. Ec. Re. 
18 55 I. Sh. Eg. 7 30 I.* Sh. In 4 40 III. Oc. Re. 
22 14 II. Tr. In. 9 3 I.* Tr. Eg § 32 10] III. Ec. Ds. 
23 14 II. Sh. In 9 47 I.* Sh. Eg. 8 18 46 | III.* Ec. Re. 

6 1 3 Il. Tr. Eg 13 41 TI.* Tr. In. 21 26 I. Tr. In. 
2 4 II. Sh. Eg 15 10 II. Sh. In. 22 23 I. Sh. In. 
13 27 I.* Oc. Dis. 16 30 II. Tr. Eg. 23 44 I. Tr. Eg. 
16 12 10 I. Ec. Re. 18 0 II. Sh. Eg. © 40 I. Sh. Eg. 

7 10 35 I.* Tr. In 17 4 «5 I. Oc. Dis. 5 12 II. Tr. I. 
II 1.* Sh. In 7 § 10 I.* Ec. Re. 7 7 It.* Sh. In. 
12 51 I.* Tr. Eg. [18 1x 13 I. Tr. In. 8 2 II.* Tr. Eg. 
13 23 I.* Sh. E I 59 I. Sh. In. 9 57 II.* Sh. Eg. 
16 24 II. Oc. Dis 3 30 I. Tr. Eg. 18 46 I. Oc. Ds. 
20 14 56| II. Ec. Re. 4 16 I. Sh. Eg. 21 58 17 I. Ee. Re. 
8 5 3 WI. Tr. In 7 50 II.* Oc. Dis. | 28 ro 14 IV.* Oc. Dis 
7 14 III.* Sh. In 12 9 26| II.* Ec. Re. 13 § IV.* Oc. Re. 

7 53 Wis Qe. Dis 22 12 III Gc. Dis. ts sé I. zr. in 

7 59 .* Tr. a2 32 . . Dis. s? os 

10 15 III.* Sh. Ee 19 1 32 III. Oc. Re. So tae 
IO 40 57 I.* Ec. Re. 129 31 | III. Ec. Dis. 19 40 st| IV. Ec. De 
95 1 I. Tr. In Xr 33 58 I. Ee. Re. 3 fo I. Ee. Re 
5 35 I. Sh. In 417 26|III. Ec. Re. | as ; 419] Il. Ee Re 

7 18 I.* Tr. Eg 19 39 I. Tr. In. 13 13 I.* Oc Dis 

7 52 I.* Sh. Eg 20 28 I. Sh. In. sro | Or 

II 22 II.* Tr. In ar 56 I. Tr. Eg. 1B ao I. Tr. Ee 
12 32 II.* Sh. In 22 45 I. Sh. Eg. 19 22 I. Sh in 
14 12 Il.* Tr. Eg. [20 2 51 II. Tr. In. [ gg 73 39 1, Sb. Re 
1§ 22 II.* Sh. Eg 4 9 Iv. Tr. In. 1% 3% I* Sh fe 
10 2 20 ] oC Dis 4 29 II oh. In. 13 38 I a 4 
5 9 50 . . Re. 40 Il. Tr. . 3 3 : 
23 27 I. Tr. In. 3 49 IvV.* Tr. EE 8 a6 IT. ar. e 
ll o 4 I. Sh. In. 7 19 II.* Sh. Eg. ax 14 . Tr. Be 
I 44 I. Tr. Eg. II 55 IV.* Sh. In. | gy, *? x 1, Fe 

2 21 I. Sh. Eg. 14 35 IV.* Sh. Eg. 10 56 3} -* Be Re 





Norg.—In. denotes ingress; Ez., ; Dis., disappearance; Re., reappearance; Ec., eclipse. 
Oc. denotes occultation; i transit of the satellite; Sh., transit of the shadow; * Visible at Washingtos. 
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OCTOBER. 
Phases of the Eclipses of the Satellites for an Inverting Telescope. 


Se | 6, 
Se. |} 6, 


 Configur onfigurations at Configurations at ro® 30” for an Inverting Te 3zo™ for an Inverting Telescope. 








West. East. 
| 3° Or ‘2 4° 
|\O2° 3 1 O ° 
3 2 O; I 
| 4 °1°3 O '2 
1 | 4 Oo 2 3 
» | 4 2 1 O 3 
ry 4 2 Or 3 
5 4 3° O 2 10 
z 4000 FOF 
>| * 2 O I 
1! rr ren 
2 | O | a 
31 21 © 4 
4 2 O1 3° 4 
5 |O3° O 2 4 1@ 
6 | 3° rO2 4 
7 "3. 2 OU 4° 7 
8| 3 O 4 20 
9\ O ‘32° 
to | 14° 0 3 
21 | 4 2 O18 3 
22 | 4° 103 *2 
23/01r 4 3 QO 2 
24 | "4 3. 2 Oo 
25 | "4 3.1 O 2@ 
26 | 4 O ‘3% 2 
27\ 4 312° O "3 
28 | "2 O 1 3° ‘4@ 
29 | 1 O 3° ‘2 %4 
30/Or 3° QO 2 4 
31 | 3° 2° O 4 "1@ 
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652 
d hm °s . 
1 448 I. Tr. 
5 50 I.* Sh. 
7 5 I.* Tr. 
8 7 I.* Sh. 
12 31 II.* Oc. 
17 22 53| II. Ec. 
227 I. Oc. 
§ 11 We So 
24 . . 
3 14 °s III. Oc 
4 50 | III. 
2 20 - III.* Ec. 
23 15 I. Tr. 
8 0 19 I. Sh. 
X 32 I. Tr. 
2 35 I. Sh. 
7 36 II.* Tr. 
9 45 II.* Sh. 
10 26 II.* Tr. 
12 34 II.* Sh. 
20 35 I. Oc. 
23 53 48 I. Ec. 
417 42 I. Tr. 
18 48 I. Sh. 
19 59 I. Tr. 
aI 4 I. Sh. 
6 1 43 II. Oc. 
6 41 15 | II.* Ec. 
IS 2 I. Oc. 
18 22 38 I. Ec. 
18 53 III. Tr. 
19 32 IV. Tr. 
21 56 III. Tr. 
22 31 IV. Tr. 
23 24 III. Sh. 
6 2 20 III. Sh. 
6 19 IV.* Sh. 
8 44 IV.* Sh. 
12 10 I.* Tr. 
13 16 I.* Sh. 
14 27 I. Tr. 
15 33 I. Sh. 
20 48 II. Tr. 
23 4 II. Sh. 
23 39 II. Tr. 
7 1 53 II. Sh. 
9 29 I.* Oc. 
12 51 35 I.* Ee. 
8 6 37 I.* Tr. 
7 45 I.* Sh. 
8 54 I.* Tr. 
Io 2 I.* Sh. 
14 56 II. Oc. 
19 59 57| II. Ec. 
9 357 I. Oc. 
7 20 25 I.* Ec. 
8 49 III.* Oc. 
II 52 TII.* Oc. 
13 38 7/| III. Ec. 
16 22 2| III. Ee. 
10 1 4 I. Tr. 
214 I. Sh. 
3 22 I. Tr. 
4 31 I. Sh. 
10 2 II.* Tr. 
12 23 II.* Sh. 


Norg.—In. denotes ingress: 


SATELLITES OF JUPITER, 


WASHINGTON MEAN TIME. 


d 
10 


11 


12 


13 


14 


16 


16 


17 


18 


19 


NOVEMBER. 
hm s 
12 52 II.* Tr. 
15 12 II. Sh. 
22 24 I. Oc. 
I 49 20 I. Ec. 
Ig 32 I. Tr. 
20 43 I. Sh. 
2 49 I. Tr. 
230 I. Sh. 
4 8 II. Oc. 
9 18 24} II.* Ec. 
16 52 I. Oc. 
20 18 11 I. Ec. 
22 32 III. Tr. 
1 36 III. Tr. 
3 27 III. Sh. 
6 21 III.* Sh. 
14 0 I. Tr. 
1§ 12 I. Sh. 
16 17 I. Tr. 
17 29 I. Sh. 
23 16 II. Tr. 
I 41 II. Sh. 
2 6 II. Tr. 
29 IV. Oc. 
4 30 II. Sh. 
5 15 IV. Oc. 
Ir 20 I.* Oc. 
14 4 44| IV. Ec. 
14 47 8 v Ee. 
I 2 . . 
3 23 7 I.* Tr. 
9 41 I.* Sh. 
IO 45 I.* Tr. 
11 58 I.* Sh. 
17 22 II. Oc. 
22 37 14| II. Ec. 
5 48 I.* Oc. 
9 I§ 59 I.* Ec. 
12 31 III.* Oc. 
15 36 III. Oc. 
17 40 51 | III. Ec. 
20 23 24 | III. Ec. 
2 55 I. Tr. 
4 10 I. Sh. 
5 3 I. Tr. 
6 26 I.* Sh. 
12 30 II.* Tr. 
I§ o II. Sh. 
I§ 21 II. Tr. 
17 49 II. Sh. 
°o 16 I. Oc. 
3 44 54|- 1. Ee. 
21 23 I. Tr. 
22 39 I. Sh. 
23 41 I. Tr. 
© 55 I. Sh. 
6 37 II.* Oc. 
1155 45} II.* Ec. 
18 44 I. Oc. 
22 13 45 I. Ee. 
2 16 Ill. Tr. 
5 22 III.* Tr. 
7 30 III.* Sh. 
10 23 IIT.* Sh. 
1§ 51 I. Tr. 
17 8 I. Sh. 


Eg. 


d 
20 


1915. 


33 


35 


20 


II. 


Pad bat pent 
bet pet et ot 


Feet (onan an snl-an 


ee # 


Fe Ed EE Te eee ee Ee 
PERPEPORER EF PYRE S PERS ERERE RPP PERSE URN E REE PEPPER PE USERS PE EERE RE 


° 





Eg., egress; Dis., disappearance; Re., reappearance 


; Ec., eclipse 
Oc. denotes occultation; Tr., transit ‘ol the satetlite; Sh., transit of the shadow; * Visible at Washbingtos. 
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SATELLITES OF JUPITER, 1915. 653 
WASHINGTON MEAN TIME. 
NOVEMBER. . 
Phases of the Eclipses of the Satellites for an Inverting Telescope. 
III. 
S t $ } 
= hw. 
r * * 
dior 
: Configurations at 9" o™ for an Inverting Telescope. 
West. East. 
| 3 4 O 4 
| O°3. 11 2 4° 
s|Q2° I° O "3 4° 
1 | "2 O 1° 4°3° 
5 | ‘r+ OQ *s 
> | 34° Or 2 
7 | 3 27 10 ee 
B 4° 3 2 1°O 
9 | 4° O I "2 30 
0 "4 1° O 2° "3 
1 "4 °2 O I 3° 
2 4 "I O 3° "20 
3 | "4 3° O 1r 2 
4 "10 "4 
5iO4r °3 2 O 4 
6| 30 22 “4 1@ 
7\ mr O2 3 4 
18 | 2° O 1 4° 
19 | 1° O 3° 4° 20 
20 | 3 O vr 2 4° 
21 | a O 4° 
22 | "2 OO," 
23 4° 3. O "2 10 
24 | 4° rO 2 %3 
25 | 4° 2° O - 
26 | 4° I 2O 3° 
27103" "4 Or 2 
28 | "4 12° O 
29 | "2 Or 
30 | "3°4 10 2 
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PERT FERCE RT ROPER RE PE PREFER FE PERF EP PRS E RES BREE POP ODER ONES PROS Se RO eb 





DECEMBER. 

d hm 5s . dhm =s . dhm s 
1 146 3) 111. Ec. Dis. | 10 14 17 II. Oc. Dis. | 20 17 59 I. Tr. 
425 51 | III. Ec. Re. 19 48 56| II. Ec. Re. 19 20 I. Sh. 
6 41 I.* Tr. In. — 11 0 25 I. Oc. Dis. 20 17 I. Tr. 
8 1 I.* Sh. In. 4 0 28 I. Ec. Re. 21 36 I. Sh. 
8 30 56| IV.* Ec. Dis. 14 2 III. Tr. In. } 81 6 16 II.* Oc. 
8 58 I.* Tr. Eg. 17 9 III. Tr. Eg. 11 46 25| II. Ec. 
ro 5 12| IV.* Ec. Re. 19 39 III. Sh. In. I5 19 . Oc. 
Io I I.* Sh. Eg. 21 34 I. Tr. In. 18 53 47 I. Ec. 
17 34 II. Tr. In. 22 28 III. Sh. Eg. [22 8 15 III.* Oc. 
20 15 II. Sh. In. 22 55 I. Sh. In. II 22 III. Oc. 
20 25 II. Tr. Eg. 23 §1 I. Tr. Eg. 12 29 I. Tr. 
23 4 II. Sh. Eg. [12 1x 11 I. Sh. Eg. 13 49 I. Sh. 
2 4 2 I. Oc. Dis. 9 28 II.* Tr. In. 13 54 24 | III. Ec. 
7 36 3 I.* Ec. Re. 12 11 II. Sh. In. 14 46 I. Tr. 
$ 1 Io I. Tr. In. 12 19 II. Tr. Eg. 16 5 I. Sh. 
2 30 I. Sh. In. 14 59 II. Sh. Eg. 16 30 o| III. Ee. 
3°27 I. Tr. Eg. 18 54 I. Oc. Dis. | 238 1 26 | II. Tr. 
4 47 I. Sh. Eg. 22 29 24 I. Ec. Re. 4 6 II. Sh. 
II 41 II.* Oc. Dis. [18 16 3 I. Tr. In. 417 II. Tr. 
1711 2]| II. Ec. Re. 17 24 I. Sh. In. 6 54 II.* Sh. 
22 30 I. Oc. Dis. 18 20 I. Tr. Eg. 9 49 I.* Oc. 
42 455 I. Ec. Re. 19 40 I. Sh. Eg. 13 22 40 I. Ec. 
Io 2 III.* Tr. In. [14 3 37 II. Oc. Dis. | 24 6 58 I.* Tr. 
13 III. Tr. Eg 9 816] II.* Ec. Re. 8 18 I.* Sh. 
15 36 III. Sh. In. 13 23 I. Oc. Dis. 9 15 I.* Tr. 
18 26 III. Sh. Eg. 16 58 16 I. Ec. Re. 10 34 I.* Sh. 
19 38 I. Tr. In. [16 4 9 III. Oc. Dis. 19 37 II. Oc. 
20 59 I. Sh. In. 7 16 III.* Oc. Re. 725 1 5 xo} IT. Ec. 
21 56 I. Tr. Eg. 9 51 32 | III.* Ec. Dis. 4 18 I. Oc. 
23 16 I. Sh. Eg. 10 32 I.* Tr. In. 7 §I 31 I.* Ec. 
6 6 51 II.* Tr. In. II 53 I. Sh. In. 22 14 Ill. Tr. 
9 34 II.* Sh. In. 12 28 34| III. Ec. Re. [26 o 13 IV. Tr. 
9 43 II.* Tr. Eg. 12 49 I. Tr. Eg. I 2I III. Tr. 
12 22 II. Sh. E 14 9 I. Sh. Eg. I 27 I. Tr. 
16 59 I. Oc. Dis. 22 47 II. Tr. In. 2 47 I. Sh. 
20 33 SI I. Ec. Re. [16 1 29 II. Sh. In. 3 28 Iv. Tr. 
614 7 I. Tr. In. 1 38 II. Tr. Eg. 3.45 I. Tr. 
15 28 I. Sh. In. 417 II. Sh. Eg. 3 45 III. Sh. 
16 24 I. Tr. Eg. 7 §2 I.* Oc. Dis 5 3 I. Sh. 
17 44 I, Sh. Eg. II 27 10 I. Ec. Re. 6 31 Ti1.* Sb. 
7 0 59 II. Oc. Dis. J 17 5 1 I. Tr. In. ts 46 WW: =. 
6 30 16| II.* Ec. Re. 6 22 I.* Sh. In. 13 6 Iv. Sh. 
II 27 I.* Oc. Dis. 7 18 I.* Tr. Eg. 17 34 II. $b. 
15 2 43 I. Ec. Re. 8 38 I.* Sh. Eg. t7 37 nr. Ae 
8 o 6 III. Oc. Dis 13 16 IV. Oc. Dis. 22 47 I. Oc. 
3 14 III. Oc. Re 16 32 IV. Oc. Re. | 87 2 20 26 I. Fe 
5 48 34 | III.* Ec. Dis. 16 56 II. Oc. Dis. 19 $7 r oF 
8 26 59 | III.* Ec. Re. 22 26 59 | II. Ec. Re. a3 14 I. Tr. 
8 36 I.* Tr. In. | 18 2 a1 I. Oc. Dis. 23 32 I. Sb. 
9 57 I.* Sh. In. 3 013] IV. Ec. Dis. | ® ee am 
10 53 I.* Tr. Eg. 4 752| IV. Ec. Re. 717 I. Oc. 
12 14 I. Sh. Eg. § 56 1x I.* Ec. Re. 20 49 16 I. Ee. 
20 9 II. Tr. In. 6 06 I. Tr. In, | 2 mn & 
22 52 II. Sh. In. 21 13 III. Tr. Eg. 1§ 32 III. Oc. 
23 «1 II. Tr. Eg. 23 30 I. Tr. In. 1§ 45 I. Sa. 
9 1 40 II. Sh. Eg. 2342 | III. Sh. In. an eT ae 
5 36 IV.* Tr. In. 19 0 sx I. Sh. In. 8 f I. Sh. 
3 56 I.* Oc. Dis. I 47 I. Tr. Eg. ao 3x 58} III. Ec. 
52 Iv.* Tr. Eg. 2 30 III. Sh. Eg. | $a tt, ay 
9 31 37 I.* Ec. Re. 3°07 I. Sh. Eg. 6 58 1I.° Tr. 
19 II IV. Sh. In. 12 6 II. Tr. In. 9 30 I.* Sh. 
aI 1 IV. Sh. Eg. 14 48 II. Sh. In. te “ 8 I. or: 
10 3 °«5 I. Tr. In. 14 57 Il. Tr. Eg. | 31 ‘8 56 1% Tr. 
4 26 I. Sh. In. 17 36 II. Sh. Eg. 10 14 I. Sh. 
22 I.* Tr. Eg. 20 50 I. Oc. Dis. ia ae I. er 
42 I.* Sh. Eg. [20 0 24 56 I. Ec. Re. 23 30 II. Oc. 

“Torg.—In. denotes ingress; Eg. ess; Dis., disa ppear 
Oc. denotes occultation: , transit of the satellite: sh” transit of the a chedowne Vi Visible at Washington. 
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DECEMBER. 
Phases of the Eclipses of the Satellites for an Inverting Telescope. 

















- i» CG 
S c d or 
‘ dt 
Configurations at 8® o™ for an Inverting Telescope. 
West. East. 
Or O “3 
2° O'1 - 
2 O 3 4 

| O3° 1 ‘2 “4 

O2 3 I O 4° 
| 3 2 O I 4° 
, *3 I O 2 4° 
| Or 24 "30 
» O4 2 O "3 "1@ 
>| 4° ‘20° O 3° 
t | 4° QO 3°71 °2 
2 | 4° 3° 1 O2° 
3 | 4° 3 2 O I° 
4 | “4 3 1 O — 2@ 
5 | "4 O°31 2 
6 | "4 2 O 3 1@ 
7 | 2 #O 3° 
8 | QO 13° 4 
9 | 371 O 2 "4 
o| 3°02 O I “4 

1 | °3 I O "4 ‘2@ 
2] °30 I 2° 4° 
‘3 | 2°: © 3 4° 
4!Or 2 O 3°4° 
| Qo, FF 
6 | t4 O 2. 
27 | 34° (2 O "1 
28 | 4 3 1 ‘20 
29 | 4° 30 ro2 
30 | "4 12° O 3 
31 | "4 2 Or "3 
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656 MAGNITUDE AND RINGS OF SATURN, 1915. 


ELEMENTS FOR DETERMINING THE GEOCENTRIC POSITION, APPEARANCE, 


Washington 
Mean 


Jan. 


Feb. 


Apr. 


May 


June 


July 


Nov. 


Dec. 


WN 
YIM AN 
Ad 0 Of 


~ 


WG wb AN & 
rm OW OO hOW 
IO ™~) HO &Omw On 


OW WO 


NING GS 
MU & 
HWhUMN NW HO GES BS 


20a bb 


dan! 
mun 

Wo m 
Go 





The eleva- 


tion of the 


Earth above 
the Plane of 


the Rings. 


—26 32.1 
26 37-4 
26 42.2 
26 46.4 
26 49.9 


-26 52.8 
26 54.9 
26 56.2 
26 56.7 
26 56.3 


-26 55.0 
26 52.4 
26 48.8 
26 43.8 
26 37.6 


-26 30.1 
26 21.2 
26 11.2 
26 0.0 


25 48.0 


—25 35.1 
25 21.9 
25 8.5 
24 55-2 
24 42.4 


—24 30.6 
24 20.1 
24 11.2 
24 4.6 
24 0.3 


—23 58.7 
23 59-9 
24 3-7 
24 10.2 
24 18.9 


—24 29.2 
24 40.6 
—24 40.5 


AND MAGNITUDE OF SATURN’S RINGS. 


—26 32.4 
26 31.0 
26 29.6 
26 28.0 
26 26.4 


—26 24.8 
26 23.0 
26 21.2 
26 19.3 
26 17.4 


-26 15.3 
26 13.2 
26 11.0 
26 8.8 
26 6.5 


-—26 4.1 
26 1.6 
25 59.1 
25 56.5 
25 53.8 


—25 51.1 
25 48.3 
25 45-4 
25 42.5 
25 39-5 


—25 36.4 
25 33-2 
25 29-9 
25 26.6 
25 23-3 


—25 19.9 
25 16.4 
25 12.8 
25 9.2 
25 5:5 


—25 1.7 
24 57-9 
24 56.0 


The factor to be multiplied by a and b to obtain the axes of — 


The inner ellipse of the outer ring=o0.8801, 
The outer ellipse of the inner ring=o0.8599, 
The inner ellipse of the inner ring=o0.6650, 
The inner ellipse of the dusky ring=o. 5486, 


log factor=9.9445 
log factor=9.9344 
log factor=9.8228 
log factor=9.7392 


e e 


143 18.5 
142 27.0 
141 41.6 
I4Il 4.9 
140 38.8 


140 24.5 
140 22.7 
140 33-5 
140 56.6 
I4I 31.2 


142 16.5 
143 11.2 
144 14.2 
145 24.2 
146 39.8 


147 $9-9 
149 23.1 
150 48.3 
¥§2 14.2 
153 39-7 


155 3.6 
156 24.9 
1§7 42-3 
158 54.7 
160 1.1 


161 0.2 
161 51.1 
162 32.7 
163 4.0 
163 24.2 


163 32.9 
163 29.5 
163 14.4 
162 48.3 
162 12.2 


161 28.0 
160 38.1 
160 I1.9 


88 SSE9S BE888. 


ES > 


RA ESO 
a 


w wmiun 
ems 0 Aas 
NMmUNin hn nt 


ot bt me tnt 
£88 
oa 


10§ 33-3 
106 56.6 
108 21.9 
109 47-9 
III 13.4 


112 37-4 
113 58.7 
I1§ 16.2 
116 28.7 


117 35-0 


118 34.2 
IIQ 25.2 
120 6.8 
120 38.2 


120 58.5 


I2I 7.2 
12I 3.9 
120 48.9 
120 22.7 
119 46.7 


119 2.6 
118 12.7 
117 46.6 


Notg.—The negative sign of / indicates that the visible surface of the rings is the southern one. 
(Eph rs] 
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WASHINGTON MEAN TIME OF GREATEST ELONGATION, ETC. 

In the diagram on the preceding page, the points of the orbits marked ‘‘o”’ are 
those of the eastern elongation, as seen in an inverting telescope. The times of 
these elongations may be found from the following tables, and the apparent position 
of a satellite at any other time may be marked on the diagram by setting off on the 
proper orbit the elapsed interval in days and hours since the last eastern elongation. 
The orbits of the five inner satellites are regarded as circular and the time of any 
elongation not given in the tables may be readily found from those given by adding 
or subtracting the proper multiple of the mean synodic period. Mimas can be seen 
only within a few hours of each elongation, and the time of every elongation visible 
at Washington is given. For Titan, Hyperion and Iapetus the eccentricity is taken 
into account, and the times both of the elongations and of the conjunctions are 
given. The following abbreviations are used in the tables: 


E., East Elongation. I., Inferior Conjunction (north of planet). 
W., West Elongation. S., Superior Conjunction (south of planet). 


MIMAS. 
Greatest Elongations Visible at Washington. 












d h d h d h d ih d h d 

Jan. 115.6 W.|Jan. 22 9.0 W./Feb. 16 8.4 E. jOct. 18 11.9 E. |Nov. 18 14.2 E. |Dec.x2 14.9 W. 
214.2 W. 23 7.6 W. 17 7.0K. 2217.8 W 19 12.8 E. 13 13.5 W. 
3 12.8 W. 24 6.3 W. 20 14.1 W. 23 16.4 W 20 11.4 E. 1412.1 W. 
411.4 W. 25 16.2 E. 21 12.7 W. 24 15.0 W 21 10.0 E. 1§ 10.8 W. 
5 10.0 W. 26 14.8 E. 22 11.3 W. 25 13.6 W 22 8.6E. 16 9.4 W. 
6 8.6 W. 27 13.4 E. 23 10.0 W. 26 12.2 W. 24 17.3 W. 17 8.08 
7 7.2 W. 28 12.0 E. 24 8.6 W. 27 10.8 W. 25 15.9 W. 1B 6.6W 
8 5.8 W. 29 10.6 E. 25 7.2 W. 30 17.9 E. 26 14.5 W. 18 17.8E 
817.1 E. 30 9.2 E. |Mar. 1 13.0 E. 31 16.5 E. 27 13.1 W. 19 16.4 E 
9 15.7 E. 31 7.8 E. 211.7 E. |Nov. 115.1 E. 28 11.7 W. 20 15.0 F 
10 14.3 E. |Feb. 1: 6.5 E. 3 10.3 EB. 2 13.7 E. 29 10.4 W. 21 13.6E 
1112.9 E 3.15.0 W. 4 8.9 E. 312.3 E. 30 9.0 W. 22 12.2 E. 
12 11.6E 4 13.6 W. § 7-5 E. 411.0E. |Dec. 217.4 E. 23 10.8 F 
13 10.2 E § 12.2 W. 9 13.2 W. § 9.6E. 3 16.0 E. 24 9.4 E. 
14 88E 6 10.8 W. 10 11.9 W. 8 16.8 W. 4 14.6 E. 25 81E 
15 7.4E. 7 9.5 W. 11 10.5 W 9 15.4 W. § 13.2 E. 26 6.7 E. 
16 6.0 E. 8 8.1 W. 12 9.1 W 10 14.1 W. 611.8 E. 26 18.1 W 
17 16.0 W. 9 6.7 W. 13 7.7 W. rr 12.7 W. 7 10.4 E. 27 16.7 W. 
18 14.6 W. 12 13.9 E. . 12 11.3 W. 8 9.0 E. 28 15.3 W. 
19 13.2 W 13 12.5 E. |Oct. 15 16.0 E 13 9.9 W. 9 7.7E. 29 13.9 W 
20 11.8 W 1411.1 E 16 14.6 E 16 16.9 E 1017.7 W jo 12.5 W 
21 10.4 W 15 9.8E 17 13.3 E 17 15.5 E. 11 16.3 W grrr. W. 


Sy 


QS O O~ 
Aooo oOo - 


nm 
0O CO AnNh DH 
m 


a] 
w 
= 
wm nr . 
OtWAwN 


EULESS tbe ht ets 


. 14 23.9 E. jJan. 2 
16 8.8 E. 


d h 


1717.6E 


19 2.5 E. |Feb. 


20 11.4 E. 





d h dad h d h d h 
8 16.7 E. |Feb. 11 9.5 E. |Feb. 25 2.4 E. |Mar. 10 19.3 E 
30 1.6K. 12 18.4 E. 26 11.3 E 12 4.2 
0.4 E. 14 3.3E 27 20.2 E. 13 13.1 E. 
9.3 E. 15 12.2 E. |Mar. 1 5.0E. 14.22.0E 
3 4.2 E. 16 21.0 E. 2 13.9 E. 16 6.8 E. 
413.1 E. 18 5.9 E. 3 22.8 E. 17 35.7 E. 
§ 22.0 E. 19 14.8 E. 5 7.7E. 19 0.6 
7 6.9 E. 20 23.7 E. 6 16.6 E. 20 9.5 E. 
8 15.7 E. 22 8.6E. 8 1.5 E. ar 184 E. 
ro 0.6 E. 2317.5 E. 9 10.4 E. 23 3.3 E. 
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WASHINGTON MEAN TIME OF GREATEST ELONGATION. 


ENCELADUS—(Concluded). 











d h d d ih d 
. 12 0.3 E.|Nov. 113.6 E. |Nov. 22 2.8 E.|Dec. 12 15.9 E. 
13 9.2 E. 2 22.5 E. 2311.7E 14 0.8 E. 
27 6.0 E. 24 4.8E. 14 18.1 E. 474E 24 20.5 E. 15 9.7 E. 
28 14.9 E. 25 13.7 E. 16 3.0E. 5 16.2 E 26 5.4E 16 18.5 E. 
29 23.8 E. 26 22.6 E. 17 11.9 E. 7 1.1E 27 14.3 E 18 3.4 E. 
31 8.7 E, 28 7.4E 18 20.8 E. 8 10.0 E. 28 23.2 E. 19 12.3 E. 
r. 117.6 E. 29 16.3 E 20 5.6 E. 9 18.9 E. 30 8.0 EF. 20 21.2 E. 
3 2.§ E.jOct. 1 1.2E 21 14.5 E. Ir 3.8E.|Dec. 1 16.9 E. 22 6.0 E. 
411.4 E. 2101 E 22 23.4 E. 1212.6E 3 1.8E 23 14.9 E. 
§ 20.3 E. 319.0E 24 8.3 E. 13 21.5 E. 410.7 E. 24 23.8 E. 
5.2 E. § 3-9 E. 2517.2 E. 15 6.4 E. § 19.5 E. 26 8.7 E. 
8 14.0 E. 6 12.8 E. 27 2.1 E. 16 15.3 E. 7 4.4E. 2717.5 E. 
wee 721.7 E 28 11.0 E. 18 0.1 E. 8 13.3 E. 29 2.4 E. 
ot.18 17.2 E. 9 6.6E 29 19.8 E. I9 9.0 E. 9 22.2 E. 30 11.3 E. 
20 2.1 E. 1015.4 E 31 4.7 E. 20 17.9 E. Ir 7.0 E. 31 20.2 E. 
TETHYS. 
d h d h d h d h d h d h 
a. rt 5.0 E./Feb. 6 1.6 E. |Mar. 13 22.5 E. Sept. 16 22.6 E. |Oct. 22 19.5 E. |Nov. 27 16.2 E. 
3 2.3 E. 722.9 E 15 19.8 E. 18 19.9 E. 24 16.8 E. 2913.5 E 
4 23.6 E. 9 20.2 E 1717.1 E. 20 17.2 E. 26 14.1 E.|Dec. 110.8 E 
6 20.9 E. 1117.5 E. 19 14.4 E. 2214.5 E. 28 11.4 E. 3 BI E 
8 18.2 E. 13 14.8 E. 2r 11.8 E. 24 11.8 E. 30 8.7 E. 5 54E 
10 15.4 E. 15 12.1 E. 23 9.1 E. 26 9.2 E.|Nov. 1 6.0E. 7 2.6E 
12 12.7 E. 17 9.4 EB. 25 6.4E. 28 6.5 E. 3 3-3E. 8 23.9 E 
14 10.0 E. 19 6.7 E. 27 3.7 E. 30 3.8 E. 5 0.6 E. 10 21.2 E 
16 7.3 E. ar 4.0E. 29 1.1 E.(/Oct. 2 1.1 E. 6 21.9 E. 12 18.5 E 
18 4.6 E. 23 1.3 E. 30 22.4 E. 322.4 E. 8 19.2 E. 1415.8 E 
20 1.9 E. 2422.6 E.|/Apr. 1 19.7 E. 5 19.7 EB. 10 16.5 E. 16 13.1 E. 
21 23.2 E. 26 20.0 E. 3.17.0 E. 717.0 BE, 12 13.8 E. 18 10.4 E. 
23 20.5 E. 28 17.3 E. 5 14.4 E. 9 14.4 E. 1411.1 E. 20 7.6 E. 
2517.8 E.|Mar. 214.6 E. 711.7 E. 1111.7 BE 16 8.4 E. 22 4.9 E. 
2715.1 E. 411.9 E. 9 9.0 E. 13 9.0 EB. 18 5.7 E. 24 2.2 E. 
29 12.4 E. 6 9.2 E. 11 6.4E. 15 6.3 E. 20 3.0E. 25 23.5E 
31 9.7 E. 8 6.5 E. 13 3-7 E. 17 3.6E. 22 0.3 E. 27 20.8 E 
eb. 2 7.0 E. 10 3.8 E. 1s 1.0 EF. 19 0.9 E. 23 21.6 E. 29 18.1 E 
4 4.3 E. 12 1.2 E. we 20 22.2 EB. 25 18.9 E. 3115.4 E 
DIONE. 
d oh d h d h d h d h d h 
an. xr 1.0E. Feb. 5 14.5 E.|Mar. 13 4.5 E. Sept. 18 4.8 E. |Oct. 23 18.9 E. |Nov.28 8.6 E. 
3 18.6 E. 8 8.2 E. 15 22.2 E. 20 22.5 E. 26 12.6 E.|Dec. 1 2.2 E. 
6 12.3 E. Ir 1.8E 18 15.9 E. 23 16.2 E. 29 6.2E 3 19.9 E. 
9 5.9 E. 1319.5 E 21 9.6 E. 26 9.9 E. 31 23.9 E 6 13.5 E. 
11 23.6 E. 16 13.2 E 24 3.3 E. 29 3-.6E.|Nov. 317.6E 9 7.2 E. 
1417.2 E. 19 6.9 E 2621.0 E. (Oct. 121.3 BE 6 11.3 E. 12 0.8 E. 
17 10.9 E. 22 0.6 E. 29 14.8 E 415.0 E. 9 4.9 E. 14 18.5 E. 
20 4.5 E. 2418.2 E.|Apr. 1 8.5E 7 88E. 11 22.6 E. 17 12.1 E. 
22 22.2 E. 2712.0E 4 2.2E 10 2.4E. 14 16.3 E. 20 5.8 E. 
2515.8 E.j/Mar. 2 5.6E 619.9 E 12 20.1 E. 17 9.9 E. 22 23.4 E. 
a8 9.5 E. 423.3E 9 13.7 E. 15 13.8 E. 20 3.6 E. 2517.0 FE, 
31 3.2 E. 717.0E 12 7.45. 18 7.5 E. 22 21.3 E. 28 10.7 E. 
eb. 220.8 E. 10 10.8 E wees 21 1.2 E. 25 14.9 E. 31 4.3 E. 
[Eph 1s} 
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TITAN. HYPERION. 







































J 3 12.8 E.| Se 6 7.6EJ “ "y E.| Oct Sars. [J W|| Se “91 
an. 212.6%. pt.20 7.0B.fJan. 223.9h%.|Oct. § 21.51. § Jan. 1.3 W. pt. 7-91. 
7 1.1K. 30 20.1 E. 6 23.2 I. 9 19.9 W. 7.08. 13.8 W. 
1113.4E.|Oct. 5 8.5E. 10 20.1 W. 13 21.18. 11.7 E. 19.3 S. 
16 1.7E. 921.0E. 1419.45. 1722.3 E. 16.5 I. 24.1 E. 
20 14.0 F. 14 9.4. 18 21.3 E. 2120.7 I. 22.4 W. 29.3 I. 
25 2.4E. 18 21.9 E. 2220.71. 2518.9 W 28.2S./Oct. 9 5.1 W. 
29 14.7 E. 2310.3 E. 26 17.6 W. 29 20.0S. | Feb. 1.8 E. 10.6 S. 
Feb. 3 3.1E. 2722.8 E. 3016.98. | Nov. 221.1E. 6.7 I. 15.4 E. 
715.4E.|Nov. 111.2E.] Feb. 319.0F. 619.3 I. 12.6 W. 20.6 I. 
12 3.8K. § 23.6. 718.61. 1017.4W 18.3 S. 26.4 W. 
16 16.2 E. 1011.9 E. 1115.6 W. 1418.3 S. 23.0 E. 31.9 S. 
a1 4.6K. Ig 0.3 1515.08. 18 19.3 E. 27.81. | Név. 5.7 E. 
2517.1E., 19 12.7 E. 1917.2E. 2217.41. | Mar 5.7 W. 10.9 I. 
Mar. 2 5.5E. 24 1.0 2317.0]. 2615.4 W. 11.5 S. 16.8 W. 
618.0E.|  2813.4E 2714.1 W. 3016.28. 16.2 E. 22.28. 
1r 6.4E.|Dec. 3 1.7E.]Mar. 313.7S.| Dec. 417.0EF. ar. I. 27.0E 
15 18.9 E. 714.0EF. 716.0F. 815.11. 27.0W.| Dec. 2.21 
20 7.4E. 12 2.4K. 1116.01. 12 13.0 WJ Apr. 1.78. 8.0 W 
2419.9 E. 16 14.7 E. 15 13.2 W. 16 13.68. 6.4 E. 13.48 
29 8.4E. a1 3.0K. 19 12.98. 20 14.4F. 11.31. 18.2E 
Apr. 220.9E. 2515.3 FE. 2315.45. 2412.6]. 17.2 W. 23.41 
ar 30 3.6F. Lee 28 10.3 W Lae | 29.2 W 
IAPETUS. 
d d d d d d 
fan. 20.0E.| Feb. 28.4W.| Apr. 9.4 E. | Sept. 19.1 FE. | Oct. 28.9 W.| Dec. 7.5 E. 
eb. 9.31. | Mar. 19.6S. a Oct. 9.81. | Nov. 17.15. 27.61. 











NINTH SATELLITE OF SATURN. 


DIFFERENTIAL COORDINATES OF PHBE FOR IQIS5. 





Washington 


Washington 
Mean Neon. | pn. —Gaat. Opn. —O sat. 


Mean Noon. | Pn. —Gaat. Opn.—Onat 























m ~°s m 
Jan. | —2 25.4] —2 +2 —o 36 
5 2 26.1 2 2 © 30 
9 2 26.5 2 38 2 2 © 323 
13 2 26.5 2 50 a 2 © 15 
17 2 26.2 3 2 2 2 —o 6 
aI 2 25.4 3.12 2 I +o 2 
25 2 24.4 3°22 2 I o 13 
29 2 22.9 3 30 2 1 Oo 21 
Feb. 2 2 21.1 3 38 1 I o 31 
6 2 18.9 3 44 I I oO 4) 
10 2 16.4 3 49 —I I ° $2 
14 2 13.4 3 §2 oe 13 I 1 2 
18 2 10.1 3 54 —I 17 I I 13 
22 2 6.4 3 55 I 10 21 I I 24 
26 2 2.4 3 35 I 9 25 I I 34 
Mar. 2 I 58.0 3 54 r 8 29 I I 44 
6 I §3-3 3 52 1 7 | Dec. 3 I I $4 
bf) 1 48.2 3 49 r 5 7 I 24 
14 1 42.8 3 44 I 3 II I 2 13 
18 I 37.0 3 39 ro 15 I 2 22 
22 I 31.0 3 33 © 57 19 I 2 30 
26 1 24.6 3 26 © 53 23 ° 2 38 
30 1 18.0 3 19 o 48 27 ° 2 45 
Apr. 3) —1iur2} —3 11 —o 42 31 | +o +2 51 
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FRACTIONS OF THE PERIODS OF REVOLUTION. 





tion o Mimas Enceladus Tethys Dione Rhea Titan Fraction of & 
h d h d h d h d h d h 
0.00 0.0 © 0.0 °o 0.0 © 0.0 °o 0.0 °o 0.0 0.00 
0.02 0.5 0 0.7 °o 0.9 Oo 1.3 Oo 2.2 o 7.7 0.02 
0.04 0.9 Oo 1.3 o 1.8 o 2.6 © 4.3 © 15.3 0.04 
0.06 1.4 o 2.0 O 2.7 © 3.9 o 6.5 © 23.0 0.06 
0.08 1.8 o 2.6 °o 3.6 © 5.3 o (8.7 1 6.6 0.08 
0.10 2.3 oO 33 © 4.5 o 6.6 © 10.8 I 14.3 0.10 
0.12 2.7 Oo 4.0 © 5.4 ° 7.9 © 13.0 I 21.9 0.12 
0.14 3.2 o 4.6 ° 6.3 © 9.2 © 15.2 2 5.6 0.14 
0.16 3.6 Oo 5.3 Oo 7.2 © 10.5 © 17.3 2 13.2 0.16 
0.18 4.1 ° 5-9 o 8.2 o 11.8 © 19.5 2 20.9 0.18 
0.20 4-5 o 6.6 © 9.1 © 13.1 © 21.7 3 4-5 0.20 
0.22 5.0 Oo 7.2 © 10.0 © 14.5 © 23.9 3 12.2 0.22 
0.24 5-4 ° 7-9 © 10.9 o 15.8 I 2.0 3 19.8 0.24 
0.26 5-9 o 8.6 o 11.8 oO 17.1 I 4.2 4 3.5 0.26 
0.28 6.3 © 9.2 © 12.7 o 18. 1 6.4 4 11.2 0.28 
0.30 6.8 © 9.9 © 13.6 © 19.7 1 8.5 4 18.8 0.30 
0.32 7.2 © 10.5 © 14.5 © 21.0 I 10.7 5 2.5 0.32 
0.34 7.7 © I1.2 © 15.4 Oo 22.3 I 12.9 § 10.1 0.34 
0.36 8.1 o 11.8 ° 16.3 © 23.6 I 15.0 § 17.8 0.36 
0.38 8.6 © 12.5 © 17.2 I 1.0 I 17.2 6 1.4 0.38 
0.40 9.0 © 13.2 o 18.1 I 2.3 I 19.4 6 9.1 0.40 
0.42 9-5 ° 13.8 © 19.0 I 3.6 I 21.5 6 16.7 0.42 
0.44 10.0 O 14.5 © 19.9 I 4.9 I 23.7 7 0.4 0.44 
0.46 10.4 O 15.t © 20.8 1 6.2 2 1.9 7 8.0 0.46 
0.48 10.9 o 15.8 © 21.7 I 7.5 2 4.0 7 15.7 0.48 
0.50 It. oO 16.4 © 22.7 r 8.8 2 6.2 7 23-3 0.50 
0.52 Il. 017.1 © 23.6 I 10.2 2 84 8 7.0 0.52 
0.54 12.2 o 17.8 I 0.5 I 11.5 2 10.5 8 14.7 0.54 
0.56 12.7 o 18.4 I 1.4 I 12.8 2 12.7 8 22.3 0. 56 
0.58 13.1 © Ig.t I 2.3 I 14.1 2 14.9 9 6.0 0.58 
0.60 13.6 © 19.7 I 3.2 I 15.4 2 17.1 9 13.6 0.60 
0.62 14.0 © 20.4 I 4.1 I 16.7 2 19.2 Q 21.3 0.62 
0.64 14.5 © 21.0 I §.0 1 18.0 2 21.4 10 4.9 0.64 
0.66 14.9 © 21.7 I 5.9 I 19.4 2 23.6 10 12.6 0.66 
0.68 15-4 O 22.4 r 6.8 I 20.7 3°47 IO 20.2 0.68 
0.70 15.8 © 23.0 I 7.7 I 22.0 3 3-9 Il 3.9 0.70 
0.72 16.3 © 23.7 r 8.6 I 23.3 3 6.1 II 11.5 0.72 
0.74 16.7 I 0.3 I 9.5 2 0.6 3 8.2 Il 19.2 0.74 
0.76 17.2 I 1.0 I 10.4 2 1.9 3 10.4 | 12 2.8 0.76 
0.78 17.6 I 1.7 I 11.3 2 3.2 3 12.6 I2 10.5 0.78 
0.80 18.1 I 2.3 I 12.2 2 4.5 3 14.7 12 18.2 0.80 
0.82 18.5 I 3.0 I 13.2 2 5.9 3 16.9 13 1.8 0.82 
0.84 19.0 1 3.6 I 14.1 2 7.2 3 19.1 13 9.5 0.84 
0.86 19.5 I 43 I 15.0 2 8.5 3 21.2 13 17.1 0.86 
0.88 19.9 I 4.9 I 15.9 2 98 3 23.4 14 08 0.88 
0.g0 20.4 I 5.6 1 16.8 2 11.1 4 1.6 14 8.4 0.90 
0.92 20.8 I 6.3 I 17.7 2 12.4 4 3-7 14 16.1 0.92 
0.94 21.3 1 6.9 1 18.6 2 13-7 4 5-9 14 23.7 0.94 
0.96 21.7 r 7.6 I 19.5 2 15.1 4 8.1 15 7-4 0.96 
0.98 22.2 1 8.2 I 20.4 2 16.4 4 10.3 15 15.0 0.98 
1.00 22.6 1 8.9 I 21.3 2 17.7 4 12.4 15 22.7 1.00 
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0.00 
0.02 
0.04 


0.08 


0.10 
0.12 
0.14 
0.16 
0.18 


0.20 
0.22 
0.24 
0.26 
0.28 


0.30 
0.32 
0.34 
0.36 
0.38 


0.40 
0.42 
0.44 
0.46 
0.48 
0.50 
0.52 
0.54 


0.58 


0.60 
0.62 
0.64 


0.68 


0.70 
0.72 
0.74 
0.76 
0.78 


0.80 
0.82 
0.84 


0.88 
0.90 
0.92 
0.94 

96 
0.98 


1.00 
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pi 


Time from 
F Eastern 
Elongation. 
d 

1.000 0.0 
0.993 0-5 
0.974 1.0 
0.942 1.5 
0.899 2.0 
0.845 2.5 
0.782 3.0 
0.713 3-5 
0.640 4.0 
0. 567 4.5 
0.501 5.0 
0.448 5-5 
0.418 6.0 
0.418 6.5 
0.448 7.0 
0.501 7°5 
0.567 8.0 
0.640 8.5 
0.713 9.0 
0.782 9:5 
0.845 10.0 
0.899 10.5 
0.942 11.0 
0.974 11.5 
0.993 12.0 
1.000 12.5 
0.993 13.0 
0.974 13-5 
0.942 14.0 
0.899 14.5 
0.845 15.0 
0.782 15.5 
0.713 16.0 
0.640 16.5 
0.567 17.0 
0.501 17.5 
0.448 18.0 
0.418 18.5 
0.418 19.0 
0.448 19.5 
0.501 20.0 
0. 567 20.5 
0.640 21.0 
0.713 21.5 
0.782 
0.845 
0.899 
0.942 
0.974 
0.993 
1.000 . 


The fraction of a revolution is reckoned from the Eastern Elongation. 
Position angle of satellite p= p!+(P— Po). 


pi 


Apparent distance of satellite s= F2(?), 
p 
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0-953 


0.916 
0.873 
0.816 


0.750 
0.677 
0.603 
0.535 
0.482 


0.454 
°. “458 


oO. 352 
0.624 


0.701 
0-777 
0.849 
0.912 


0.965 


1.006 
1.031 
1.042 
1.036 
1.014 


0.976 
0.921 
0.851 
0.768 
0.676 


0.580 


0.419 
0.390 
0.411 


0.475 
0.562 
0.655 
0.743 
0.820 
0.881 
oO. 924 


0. 953 


Tapetus. 
» |e 
81.2 | 1.028 
79-6 1.016 
77-9 0.982 
76.1 0.926 
73-9 0.848 
77-30 | | (9-753 
67.8 0.641 
62.8 0.517 
54-4 0. 388 
37-8 0.264 
1.6 0.187 
316.5 0.221 
293-0 0.331 
281.9 0.460 
275-7 0. 586 
271.6 0.701 
268.6 0.800 
266.2 0.878 
264.2 0.934 
262.4 0.966 
260.6 0.972 
258.8 0.952 
256.8 oO. 
254.6 0.841 
252.0 0.753 
248.5 0.647 
243.6 0.527 
235.6 ©.400 
220.5 0.279 
187.7 0.194 
142.6 0.212 
116.6 0.314 
104.3 0.440 
97.6 0. 566 
93-2 0.684 
go.1 0.78 
87.7 0.878 
85.7 0.047 
83.9 | 0.996 
82.3 1.022 
80.7 1.026 
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Mimas Enceladus Dione. 
Date. 
PP a(e) P-P. ale) P-P. a(p) 
p p p 
jan. o +0.3 31.8 +0.7 40.8 +0.7 64.7 
10 0.7 31.6 0.8 40.6 0.8 64.3 
20 1.0 31.3 0.8 40.2 0.9 63.7 
30 1.4 30.9 0.9 39-7 0.9 62.9 
Feb. 9g 17 30.4 0.9 39-1 1.0 62.0 
19 +2.0 29.9 +1.0 38.4 +1.0 60. 
Mar. 1 2.2 29.4 0.9 37-7 1.0 59- 
Ir 2.4 28.8 0.9 37.0 0.9 58.7 
ar 2. 28.3 0.9 36.4 0.9 57-6 
31 2. 27.8 0.8 35-7 0.9 56.6 
Apr. ro +2.6 27.3 +0.8 35-1 +0.8 55-7 
a 
Sept. 17 2.1 27.4 0.3 35-2 0.4 55-8 
27 2.2 27.9 0.4 35.8 0.4 56. 
Oct. 7 2.1 3b 0.4 36.4 0.4 ria 
17 2.0 28.9 0.4 37-1 0.5 58.9 
27 1.8 29.4 0.4 37-8 0.5 59-9 
Nov. 6 1.6 30.0 0.4 38.5 0.5 61.0 
16 1.3 30.5 0.4 39-1 0.5 62.0 
26 1.1 30.9 0.4 39-7 0.4 63.0 
Dec. 6 0.8 31.3 0.4 40.2 0.4 63.7 
16 0.5 31.6 0.4 40.6 0.4 64.3 
26 —0.2 31.7 0.3 40.8 —0.4 64.6 
Rhea. Titan. Iapetus. 
Date. l 
PP. st) PP. a(p) P-P. ofp) P-P. | a(p) 
p p p p 
Jan. o +1.1 90.4 +0.9 209 +1.0 253 —3.0 610 
10 1.2 89.8 1.0 208 1.1 252 3.2 606 
20 1.2 89.0 1.0 206 1.2 250 3-3 6o1 
30 1.3 87.9 1.1 204 1.2 247 3-4 §93 
Feb. 9 1.3 86.5 1.1 201 1.2 243 3-4 5 
19 +1.3 85.1 +1.1 197 +1.3 239 3.5 574 
Mar. 1 1.3 83.6 1.2 194 1.3 235 3-5 564 
1X 1.3 82.0 1.2 I 1.2 230 3-4 554 
21 1.3 80.5 1.1 187 1.2 226 3-4 544 
31 1.2 79.1 1.0 183 1.2 222 3.3 534 
Apr. 10 +1.9 97-7 +12.0 180 +1.2 218 —3.2 525 
Sept. 17 -O.1 17-9 -O.1 181 -0.1 219 +0.4 526 
27 -Or 79-3 0.1 184 “0.1 222 +0.6 535 
Oct. 7 o.! 7 O.1 187 o.! 226 °7 545 
17 o.r 82.2 o.1 190 0.1 231 °. 555 
27 0. 83.7 0.1 194 0.1 235 0.8 565 
Nov. 6 0.1 85.2 O.1 198 0.1 239 0.8 575 
16 -0.1 86.7 0.1 201 -o.! 243 +0.7 585 
26 0.1 87.9 O.1 204 0.1 247 0.6 394 
Dec. 6 0.1 89.0 0.1 206 0.1 250 0.5 I 
16 0.1 89.8 —0.I 208 —0.! 252 0.4 606 
26 0.0 90.3 0.0 209 0.0 253 +0.2 610 
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Date. P-P,. |__—(‘“‘(‘O_OONONOO#COCt#”COCOCtC#C(;*#d:;COC<OPD ate. P-P. 








ef wr fr: | cr | ee 


e ° oo Ld oe e e ow 





Apr. 9 | -0.5 | 13.0 | 18.2 | 29.7 | 39.7 | Aug. 7 0.0 | 13.9 | 19.6 42.5 
14 0.6 | 13.0 | 18.3 | 29.8 | 39.9 12 | +0.1 13-9 | 19.6 42.7 
19 0.6 | 313.1 | 18.4 | 29.9 | 40.0 17 0.2 13.9 | 19.6 42.7 
24 0.7 13.1 18.5 | 30.1 | 40.2 22 0.2 13.9 19.6 42.6 
29 0.7 13.2 18.5 | 30.2 | 40.4 27 0.3 13.9 19.5 42.6 
May 4] -08 | 13.2 | 18.6 | 30.3 | 40.5 [Sept.1 | +o.4 | 13-9 | 19.5 42.5 
9 0.8 | 13.3 18.7 | 30.4 | 40.7 6 0.4 | 13.8 | 19.5 42-4 
14 0.8 13.3 18.8 | 30.6 | 40.9 II 0.5 13.8 | 19.4 42.3 
19 0.8 | 13.4 | 18.8 | 30.7 | 41.0 16 0.6 | 13.8 | 19.4 42.2 
24 0.8 13.4 18.9 | 30.8 | 41.2 a1 0.6 13-7 19.3 42.0 
29 | -0.8 13.5 19.0 | 31.0 | 41.4 26 | +0.7 13-7 19.2 41.9 
June 3 0.8 | 13.6 | 19.t | 31.4 | 41.5 JOct. r| 0.7 | 13.6 | 19.2 41.8 
8 0.7 13.6 | 19.2 | 31.2 | 41.7 6 oO. 13.6 | 19.1 41.6 
13 0.7 13.6 | 19.2 | 31.3 | 41.9 II oO. 13-5 | 19.0 41-4 
18 0.7 13.7 19.3 | 31-4 | 42.0 16 0.8 13.5 18.9 41.3 
23 | -0.6 13.7 19-3 | 31-5 | 42.1 ari +0.8 13-4 18.9 41.1 
28 0.6 | 13.8 | 19.4 | 31.6 | 42.2 26 0.8 | 13.3 | %8.8 40.9 
July 3 0.5 | 13.8 | 19.4 | 31-7 | 42.4 31 0.8 | 13.3 | 18.7 40.7 
8 0.4 | 13.8 | 19.5 | 31.7 | 42.5 [| Nov. 5 0.8 | 13.2 | 18.6 40.6 
13 0.4 13-9 19.5 31.8 | 42.5 10 0.7 13.2 18.5 40.4 
18 | -0.3 | 13.9 | 19.6 | 31.9 | 42.6 15 | +0.7 | 13.2 18.5 40.2 
23 0.2 13-9 19.6 | 31.9 | 42.7 20 0.6 13.1 18.4 40.1 
28 0.2 13-9 | 19.6 | 31.9 | 42.7 25 0.6 | 13.0 | 18.3 39-9 
Aug. 2| -o.1 13-9 | 19.6 | 32.0 | 42.7 30 { +0.5 | 13.0 | 18.2 39-7 


SATELLITE OF NEPTUNE, 1915. 





Time from Time from 
Eastern pi F em pi 

Elongation Elongation 

d h ° d h .° 
© o |115.2|1.000f 3 0 | 292. 
°o 3 110.2 | 0.995 3 3 287. 
o 6 | 105.2/0.979f 3 6 | 282.6 
° 9 99-9| 09-9545 3 9 | 277.2 
oO 12 94.3 | 0.921 3.12 | 277.4 
o 15 88.2 | 0.881 3.15 | 265.0 
o 18 81.5 | 0.836] 3 18 | 257.9 
© 21 74.0 | 0.788 3 21 250.0 
ro 65.5 | 0.742 4 © | 241.0 
I 3 56.0 | 0.701 4 3. | 231.0 
r 6 45-5 | 90.669] 4 6 | 220.0 
I 9 34.1 | 0.649 4 9 | 208.3 
I 12 22.2 | 0.645 4 12 196.4 
X15 10.6 | 0.657 415 185.0 
118 | 359.5 | 0.683] 418 | 174.4 
I2r | 349.5] 0.7219 4 21 164.9 
2 0 | 340.5 | 0.765 5 0 156.5 
2 3. | 332.6| 0.812 5 3 149.0 
2 6 | 325.5|0.858) 5 6 | 142.3 
2 9 | 319.1 | 0.go1 5 9 | 136.2 
212 | 313.3/0.039] 5 12 130.5 
215 | 307.8 | 0.968 § 15 125.3 
2 18 | 302.7 | 0.988 § 18 | 120.2 
221 | 297.7} 0.9999 5 21 115.3 





Position angle of satellite p= p!+(P—P,Q). 
Apparent distance of satellite om FP). 
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\PPARENT ORBIT OF THE SATELLITE OF NEPTUNE AT DATE OF OPPOSITION, 
JANUARY 10, 1915, AS SEEN IN AN INVERTING TELESCOPE. 


South 


North 


Apparent Distance 
at Apsis. 


Ld 


16.8 
16.3 
16.1 
16.7 








The above times are the instants of each passage of the satellite through the 
apsis of its apparent orbit. The position of the satellite at any other time may be 
found by measuring around the orbit from the apsis last passed through, bearing 
in mind that the radius vector of the satellite describes equal areas in equal times. 

The sidereal period of the satellite of Neptune is 54 215.044. 


Norg.—In the preceding diagrams the central circle represents the planet and is on the same scale as the orbits. 
[Eph 1s] 
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Jan. 


Feb. 


Mar. 


d h 
I 2 
I 1g 
2 I 
27 
4 23 


614 
11 18 13 
14 10 44 
15 6 - 
15 949 


16 118 
17 5 29 
i912 - 
2017 - 
27 051 


peony | 1B 


2812 - 
29 13 26 
31 21 
114 
3 6 


5 13 
6 1 
7 21 
9 18 34 

Irzizi- 


121057 
12 13 21 
3 - - 
14 319 
147 - 
14 10 
17 23 
18 4 
20 Ig 
21 I 


1?f | en 


23 8 
23 22 
2512 
25 21 25 
2814 - 


5 7 
11 824 


II g - 
1123 7 
12 20 36 


13 13 24 
1315 - 
14 0 5 
16 16 
18 13 


6 


—_ 


1g 22 


._PHENOMENA, 1915. 
WASHINGTON MEAN TIME. 


PLANETARY CONFIGURATIONS. 


e , d h m i} . 
6YS ... eee — 0 48 |Mar.20 2343; © _ enters ¥, Spring com. 
9 Greatest brilliancy. 221730|\¢6h€C ...... bh — §22 
@ in Perihelion. 23 §8 -\¢SY%...... $—o1n 
SVC .. 2.2 oe Y — 253 2320 —| Y& in Aphelion. 
6 ¥ © Superior 245 6 4/6 YC ...... Yy— 255 
9 in Perihelion. 2514 -| 9? in @ 
6OCL «eee, 9 + 942 29 8 -id $Y... . ey — 118 
BSC «ee eee + 223]Apr. 3 9 -id 3S .--... — 125 
y Greatest Hel. Lat. S. 423 -| ¢ in Perthelion. 
63C ~- eo es S+o0O 7 8 652';668C€C ..-..- 6 + 018 
66C «see 6 + 052 8 7 -| WY Stationary 
6WC «ee ees yw— 054 10 95816 9C ..-.-... 9 — 236 
§ YO WIg TI16 AK .-- wee 4 — 3 6 
6G w- see eos % — 120 ri 56/6 $C... 2s g$ — 412 
6béhC --- ee h — 537 2 840\¢63C.-.-.... 5 — 6% 
9 Greatest Hel. Lat. N. 13 5 -| ¥Y Greatest Hel. Lat. S. 
6VPC .. 2 -ee Y— 256 1423 -{\6 @Y%...... 9 —o0 9 
660 1% 3 -|OYO 
6B UW. .ee ee ¥ + 0 33 19 4115/6 khC -.--.- h—50 
% in Q 211417|6 YC .-.-. ee yw — 241 
% Great. elong. E. 18 14 2820 -|} 9 in Aphelion. 
9 Great. elong. W. 4654 [May 1 1 -j6 ¥ © Superior. 
% in Perihelion. 25 -| ¥ in Q 
6 O2€C ..-ae., 9 + 730 §14 016 6C ...-..- -§ 6—02 
% Stationary. 612 -!'06© 
6SC «ee es Ff O24 620 -| Y _ in Perihelion. 
65C --- eee 6 + 043 8iz2 rid YC --- ee. w— 35 
© Ann. ecl. invis. at W. 1016 49/6 9 C ' og — 628 
6YUC .. ee. Y%— 137 Wg46id6 SC ~- +2 ee S$ — 538 
BSG ce vvee $ — 027 13 20 \6 88 cee eee 2 — 056 
69C ..- wee - ¥ +24 42118 '6 ¥C .-.-ee y — 251 
6YY....., e+ 444 16 15 52|6 kh € cet eee — 436 
x Greatest Hel. Lat. N. 17 3 - Y& Greatest Hel. Lat. N. 
hb in Perihelion. W243id VC ..... ~ YP — 223 
é % © Inferior. 21 o -| 6. Stationary. | 
6éhC ..- ee. h — 535 2110 —| Q Greatest Hel. Lat. S. 
6 2xO zo2zr -\6 Yh .-.-.. + 229 
bh Stationary. 31 4 -| ¥Y Great. elong. E. 2318 
6YC ....-. ~ Y— 3 offune 12147/66C ..-.--. — 020 
6¥S ..-e- 3 +414 5 3 0/6 A%C .---e- yu — 438 
y . Stationary. 82047;\6 SC --- ee $—61 
69C ----e, 9 + 3.0 914 -| § my 
g Greatest Hel. Lat. S. 922 g/6 9C .- eee e 9 — 638 
66C «--- eee Gt O33 133 41416 RC -- +--+ Rh — 416 
563 C oe ee se ¥ + 016 1311 -| & Stationary 
SSC -- ee ee FS — 159 1314 34/6 ¥ C 22 ¥ — 418 
ys «in BY 15 454169C ------ YP—2 8 
6bUC ~.+ 2. eee YX — 220 18 -|\O XO 
O0h© 1920 -| ¥ in Aphelion. 
69S oes OQ+ 110 211921; © _ enters 95, Summer com. 
¥ Great. elong.W. 27 44 2414 -|6 Yh ...-e- 3 — 314 


[Eph 15) 


d hm 


Jume2612 - 


28 o - 
29 622 


July 215 34 


5 4 - 


7 19 §2 
720 - 
Io 3 5 
10 342 
10 4 - 


1o1l - 
10 17 25 
12 12 43 
1617 - 
1620 - 


r1o - 
9 9 - 
22 2.- 
2311 - 
26 14 53 


29 5 - 
jo 052 


Aug. 219 - 


319 
319 - 
3 20 
317 
5 17 30 
614 - 
7 735 


8 ar 41 
910 58 
g22 6 
Io —- - 
13 2 - 


I3i7 - 
19 6 - 
22 22 18 
26 614 


Sept. 3 13 55 


320 58 
5 746 
513 - 
81915 
10 § - 


10 6 - 
10 12 43 
21 - 
1sj19g — 
1619 - 


9 4 3 
a2 815 
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WASHINGTON MEAN TIME. 


PLANETARY CONFIGURATIONS. 


° , 


é ¥ © Inferior ept. 
6 hkhO 

6BC «ee eee 6 — 028 | Oct. 
SUC wee. Y— §12 
@® in Aphelion. 

6SC 2. eee — 530 
¥% Stationary. 

629d .- eee 9 — 47 
6¥C ..- ee ¥ — 757 
y Greatest Hel. Lat. S. 
SEQ - ee weve ¥ — 350 
6h ...-... bh — 40 
SWC .- eee. Y— 159 
2 in 

69h ..... + 2+ o 38 
% Great. elong. W. 20 23 
% Stationary. 
68h... eee y—10 

6 YO 

66€C -----+- 6 — 027 
¥ in 8 

GUC --- +e - Y— §29 
3 = in Perihelion. 

639 ~. 2-2 eee y+ 018 
6U9Y ..--e, ¥ + 121} Nov. 
$OY. eee eee o+ 1 3 
é in 

6SC ~ ee ees é — 422 
& SO 

6hRC ---ee- h — 347 
6VC ...--e. Y— 134 
69C ..--e. 9—o0 2 
6¥C .-- eee + 118 
© Ann. Ecl. invis. at W. 
y Greatest Hel. Lat. N. 
6 ¥ © Superior. 

Qin Perihelion. 

68C .- ees 6 — 020 
6UC - eee e Y% — §27] Dec. 
6SC . ee eee S$ — 245 
6bhC .. eee h — 331 
é¥YC. wee ee YY — 148 
yin 8 

69C .+-eee 9 + 419 
Q Greatest Hel. Lat. N. 

6Sh 2... eee $é+t 8 

$¥C .--.-+ ¥ +350 
é6 9© Superior. 

yin Aphelion. 

& XO 

6BC we eees 6 — 018 
GUC .-- eee y%— §ii 
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d h o ' 
23 10 16 © enters », Autumn com. 
2712 -| & Great. elong. E. 26 2 
I gisigdhC .....- h — 313 
283216 gC ...... g$ — 043 
21759|\6VYC .....-. Y — 1 36 
64 -| ¥ Greatest Hel. Lat. S. 
82122;6 9C ..-.e- 9 + 610 
g91832id ¥C .. 22s - 3+ 141 
920 -/0kO 

10 3 -{| & Stationary. 

Ir 2-i6 GY ....-.. $ + 128 
16 9 O|66C€C -.-.e. 5 — 0 26 
790 -|¢63 9 .~-- eee 5 — 330 
Ig 916/6 YC ------ Ym 457° 
2121 -|46 ¥© Inferior. 

22 4 -| 6 Stationary. 

25 4 -| ¥ mM 

2610 -|OY© 

281832i\g6hC ..2.-e- — 253 
29 7 -| h Stationary. 

2919 —| ¥& in Perihelion. 

30 3 rig6 YC ...... — 118 
30 g -| 3g Stationary. 
302329/6 SC --- es & + 134 
415 -|0$© 

5 6-| 9 in 

5 7-| WY Stationary. 

511 616 3C ....2.es % +7 31 
617 -| ¥Y Great. elong. W. 18 57 
7172816 9€ ..---. 9 + 446 
9 1 -| ¥y Great. Hel. Lat. N. 
g1o -|O8© 

I2Z1§1zj{6 BC «eee — 043 
1415 -| 2% Stationary 

I51246/6 UC ~--- oe, 4% — 459 
25 0 O|6 hE ...-.- h — 24I1 
26 954/16VC .-- 2 e- yor 3 
287 9\6oC ------ & + 352 
212 -| ¥ in % 

§17 816 $C ..- ee» 3+49 
7 13 28 6 9C cee ew + 131 
g1z2 -—| QQ in Aphelion. 

10 034/66C€C ...... 6 — 1 2 
12 8 -|QYXO . 

1218 —| Y in Aphelion. 

122135|6 YC ..---- UY 514 
15 7 -|6 ¥© Superior. 

22 23416 hd --- ee. ho 24! 
22 5 8! © enters v3, Winter com. 
231458/6 VC ...-...- YY — 056 
2 2r1i6dC .---e. & + 545 
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hic 


Geograp 
No. PLACE. Latitude. 


Abbadia, France . 
Adelaide . 

Albany, N. Y 
Algiers . 
Allegheny, Pa . 
Amherst, Mass. . 
Ann Arbor, Mich. . 
Appleton, Wis. 
Arcetri, Italy 
Arequipa, Peru. 
Armagh, Ireland . 
Athens 

Baltimore, Md. 
Bamberg, Bavaria 
Barcelona, Spain . 


Bayswater . 
Beloit, Wis. . 
Bergen, Norway 
Berkeley, Cal. . 
Berlin, Prussia . 


Berlin, Prussia . 
Berlin, Prussia . 
Berne, Switzerland 
Besancon, France . 
Bethlehem, Pa. 


Birr Castle, Ireland 
Bloomington, Ind. 
Bogota ; 
Bombay, India 
Bonn, Prussia . 


Bordeaux, France 
Boston, Mass. 
Bothkamp, Prussia 
Bremen, Germany 
Breslau, Prussia 


Brisbane . 

Brussels, Belgium . 
Budapest, Hungary 
Cambridge, Eng. . 
Cambridge, Mass. 
Cape of Good Hope 
Carloforte 

Catania, Sicily . 
Charkow, Russia . 
Charlottesville, Va. 


1+] 


OW ON AakhW ND HH 
+ | 


I++ | 


| 
ON AMA ONAN DW ANN OM HO OOF ONNKHAN AWMNOnmA AMAL, OMNOQOO ONOOMNF 


™ 
© 


Bw WN NHN ND A A we we wt tot ot om ot 
NmnhbWN HH OO ON A hw HN =| 


9.999 437 
0.000 170 
9.999 849 
9.999 130 
9.999 281 
9-999 339 
9.999 042 
9.999 067 
9.999 126 
9.999 691 
9.999 131 
9.999 208 
9.999 090 
9.999 340 


9.999 548 
9.999 421 
9-999 464 
9-999 153 
9.999 464 





















N 
N 






to 
co 


— I 51.0| 2634 


-7 5.2 19 
—II 22.3 62 


—-11 35.6| 73 
-II 32.5|... 
-1r 08 32 
-Ir 8.8]... 
—-II 20.4| 147 
+ 9 28.3)... 
—-II 21.9] 100 
—II 33.2/... 
—II 14.3 26 
—II 32.6 24 
+10 43.6 16 
-II 20.8 18 
—II I1.4 47 
—1I1 25.5| 138 
+38 2 #%41.2!'-11 14.6! 250 
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OBSERVATORIES, 1915. 


| LONGITUDE FROM GREENWICH. 








Ce eT ee Ee 











11 |+ 
I2 |- 
13 + 
14 |- 
15 7 
16 

17 \+ 
18 \- 
19 + 
20 
21 

22 
23 7 
24 | 
25 | 

26 
27 
28 | 
29 
30 
31 
32 
33 
34 
35 
36 
37 |- 
38 |- 
39 |- 
40 |+ 
41 |- 
42 |- 
43 )~- 
44 ~~ 
45 '+ 


—— 


In Time. 


450 5.93 
5 34 55.19 
5 53 35-89 
045 1.34 
4 46 11.73 


O 26 35.4 
1 34 52.92 
5 626.0 


O 43 33.65 
o 8 28.0 


7 43 38 
556 7.3 
O 21 12.75 
8 9 2.72 
0 53 34-85 
0 53 27-45 
0 53 54-2 
0 29 45-73 
O 23 57-17 
5 131.85 
O 31 40.9 
5 46 54 

4 56 54.20 
4 5115-74 
O 28 23.22 
O 2 5.54 
4 4419.1 
O 40 31.2 
O 35 15.9 
1 8 8.79 


-I012 6.4 


O17 26.9 
1 1615.3 
O 022.75 
4 44 31.05 
I 13 54.76 
O 33 14.9 
I 020 

2 2455-77 
514 5.22 


+ 


In Arc. 


° , an 


1 45 


1.5| + 


Reduction 
from Gr. 

Sid. Time 
of Mean 


$ 
1.15 


—138 35 4.5|— 91.06 
+ 73 46 42.0| + 48.48 


3 2 8.2/- 


2.00 


+ 80 1 20.8] + 52.58 
+ 72 31 29.0| + 47.66 


+ 83 43 47.8; + 55.02 
+ 88 23 58.4) + 58.09 


— 11 1§ 20.1} — 


+ 


7.40 


71 32 56.0| + 47.02 


+ 638 51.0/+ 4.37 
— 23 43.13.8|—- 15.59 
+ 76 3630 | + 50.34 
- 1053 24.8/- 7.16 
- 270 |{— 1.39 
—115 5430 |-— 76.16 
+ 89 1 49.5|+ 58.50 
— §1811.2|- 3.48 
+122 15 40.8; + 80.34 
—- 1323 42.8/- 8.80 
— 1321 51.8/-— 8.78 
—- 132833 |- 8.86 
- 72626.0}/- 4.89 
- §5917.6/—- 3.94 
+ 75 22 57.8) + 49.53 
+ 75513-.5|+ 5.20 
+ 8643 30 | + 56.99 
+ 74 13 33.0| + 48.77 
— 72 48 56.1|— 47.85 
~ 7 §48.3|}- 4.66 
+ O3123.1/+ 0.34 
+ 71 446.5|+ 46.71 
- 10 748.0|— 6.66 
- 84858.5|- 5.79 
—- 17 211.8|-— 11.20 
-153 136 |-100.55 
— 421 43.5|— 2.87 
— 19 349.5] — 12.83 
- O §41.2;/- 0.06 
+ 71 745.8/ + 46.74 
- 1828 41.4/— 12.14 
— 818 43.5|- 5.46 
-15 5 O |— 9.91 
— 3613 56.6] — 23.81 
+ 78 31 18.3) + 51.60 
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DESCRIPTION. 


Obs. Paris Academy of Science, Hendaye. 
South Australia. 

Dudley Obs. Old Obs. 36’’.8 N., 6°.79 E. 

At Bouzaréah, near Algiers. Old Obs.3’.8 S.,8° E. 
Univ. of Pittsburgh. Old Obs., 76’’.45S., 2°.46 E. 


Amherst College Obs. Old Obs. 20’’.6 N.,1°.26 E. 
Detroit Obs. of the University of Michigan. 
Underwood Obs. of the Lawrence University. 
Near Florence. 

Branch of the Harvard College Observatory. 
University Observatory. 

National Observatory of Greece. 

Johns Hopkins University Observatory. 

Remeis Observatory. 

Fabra Obs. of the Royal Acad. of Sci. and Arts. 


International Latitude Obs. West Australia. 
Smith Observatory of Beloit College. 
Observatory of Naval School. 

Student’s Obs. of the University of California. 
Royal Obs. Old Obs. 56’’.4 N., 0*.39 W. 


Urania Observatory. 

Treptow Obgervatory. 

Observatory of the Cantonal University. 
National Observatory. 

Sayre Obs. of Lehigh Univ. at South Bethlehem. 


Private observatory of the Earl of Rosse. 
Kirkwood Obs. of the University of Indiana. 
National Obs. of the Republic of Colombia. 
Government Obs. Colaba. 
Royal University Observatory. 


Observatory, Univ. of Bordeaux at Floirac. 
Obs. of Boston Univ. Old Obs. 34” N., 4°.1 E. 
Observavory of Herr. von Biilow. 

Formerly Olber’s Observatory. 

Royal University Observatory. 


Queensland, Australia. 

Royal Obs. of Belgium. Old Obs.3/18’’N.,1°.8 E. 
University Observatory. 

University of Cambridge Observatory. 

Harvard College Observatory. 


Royal Observatory. 

Internat. Lat. Obs., Sardinia. 

Royal Astrophysical Obs. of the University. 
University Observatory. 

Leander McCormick Obs. of Univ. of Virginia. 


(Eph 1s) 
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Prace Geographic | Reduction to | Alti- Log » Longitude 
. Latitude. Geocentric tude (Induding from 
Latitude. | (Afeters). altitude). Washington. 
o ron foo” h m s 

Chicago, Ill, . . [+41 50 1.0|/-1I 31.2]. . . 19.999 352/+ O 42 11.06 
Christiania, Norway | +59 54 44.0|-10 4.6 25 19.998 908!|- 5 51 9.30 
Cincinnati, Ohio . {+39 8 19.5 |-I1 20.7] 249 |9.999 437/+ O 29 25.62 
Cleveland, Ohio . | +41 30 14.5|-I1 30.2| 212 |9.999 375|+ O 18 10.04 
Clinton, N.Y. . . |+43 3 17.0]-11r 33.9] 276 |9.999 340/- 0 6 38.33 
Coimbra, Portugal | +40 12 24.5 ]|-I1 25.6 99 19.999 400|- 4 34 32.7 
Columbia, Mo.. . | +38 56 51.7/-11 19.7; 225 19.999 440/+ I I 2.55 
Columbus, Ohio . | +39 59 50.4|-II 24.7|.. . 19.999 398/+ O 23 46.8 
Copenhagen. . . !+55 41 12.6|-10 48.6 14 19.999 005/|- 5 58 34-48 
Cordoba. . . . |-31 25 15.2|+10 18.0| 434 |9.999 634|—- O 51 27.56 
Cracow, Austria . [+50 3 52.0/-I1 25.2| 220 1]9.999157|- 6 28 6.06 
Dantzig . . | +54 21 18.0] -10 59.6 3 19.999 036;— 6 22 55.4 
Dehra Dun, India . +30 18 51.8|-10 5.3] 687 | 9.999 676|-10 20 29.25 
Denver, Colo. . « | +39 40 36.4] —-11 23.3} 1650 [9.999 519/+ I 51 31.85 
Des Moines, Iowa. | +41 36 Oo |-11 30.5| 296 |9.999378/+ 1 6 14.78 
Dorpat, Russia . | +58 22 47.1 |—-10 22.1 65 |9-998 945|- 6 55 9.07 
Dresden, Saxony . |+51 2 16.8|-11 20.8]... {9.999118|-— 6 3 10.63 
Dublin, Ireland . | +53 23 13.1 |-11 6.7 86 19.999 066|— 4 42 54-7 


Dun Echt, Scotland |+57 9 36 |—-10 34.8| 141 |9.998979|- 4 58 35.8 
Durham, England | +54 46 6.2|-10 56.4] 107 |9:999033/|— 5 I 56.03 
Diisseldorf, Prussia | +51 12 25.0|—11 19.9 26 19.999 115|— 5 35 20.8 
Edinburgh, Scotland | +55 55 28.0|—10 46.5 | 134 19.999 007|— 4 55 31.6 


Edinburgh, Scotland | +55 57 23.2 |-10 46.2 | 106 |9.998 995|— 4 55 32-7 
Elmira,N.Y. . . |+42 625 |-11 31.9]... 19.999 345|— r 1.88 
Evanston, Ill. . . | +42 3 33.4|/—-11 31-8] 175 |9.999 358|+ 0 42 26.5 
Flagstaff, Ariz, . | +35 12 30.4|-10 54.7 | 2210 |9.999 667/+ 2 18 28.79 
Gaithersburg, Md. +39 8 13.2 }-I1 20.7] 165 |9.999 431 | + O 31.95 
Geneva, N.Y. . . | +42 52 46.2 ]}-11 33.6] 152 |9.999 336|— O 14.78 
Geneva, Switzerland | +46 11 58.8 |—-11 35.2 | 406 |9.999 268/-— § 32 52.49 
Genoa,Italy . . | +44 25 9.3|-11 35.5| 105 19.999 293|— 5 43 57-11 
Georgetown, D.C. | +38 54 26.7/-11 19.5 46 19.999 429|+ Oo 2.48 
Glasgow, Mo. . +39 13 45.6|-11 21.1 | 227 19.999 433/|+ 3. 2.30 


Glasgow, Scotland +55 52 42.8]-10 46.9 55 19-999 003 
Gotha, Germany . | +50 56 37.9|—-11 21.2 | 320 |9.999 142 


St §-23 
§1 6.27 


| 
AAMnN OO naAnanwM oO nMnbhtwee OO MMW OQOnNn 0 OD 
= 


Géttingen, Prussia | +51 31 47.9 |—-11 18.2| 160 |9.999 116 2.07 
Greencastle, Ind. . | +39 38 46.6]-11 23.1] 262 |9.999 425/+ 0 39 8.56 
Greenwich, England | +51 28 38.1 |—-11 18.5 47 |9.999 110|- 8 15.78 
Hamburg, Germany | +53 28 46.0/-11 6.1 40 |9.999 O60|— 5 49 14.3 
Hamburg, Germany | +53 33 7.0/-11 5.6 25 19.999 057|- 5 48 9.6 
Hamburg, Germany | +53 32 51.8/-11 5.6 30 19.999 058/-— 5 48 9.20 
Hanover,N.H. . [+43 42 1§.3]-11 34.8] 183 |9.999317/- 0 19 7.87 
Haverford, Pa. . |+40 0 40.1 |-1r 24.8]. . . 19.999 398/- 7 3.08 
Heidelberg, Baden | +49 23 55.2 |-11 27.8] 570 |9.999198|-— 5 43 8.91 
Heidelberg, Baden | +49 23 54.9]-11 27.8! 562 |9.999 198|— 5 43 10.03 
Helsingfors, Finland | +60 9 42.6|-10 1.5 38 19.998 903/- 6 48 4.93 
Herény, Hungary. | +47 15 47.4|—-11 33-7] 229 19.999 229/— 6 14 40.5 


(Eph 15] 
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from Gr. 
Sid. Time 
Vo. | of Mean DESCRIPTION. 
In Time. In Are. Neon? 
| S.T. MLN. 
h miss eo fF " 8 
|G |+5 50 26.84 |+ 87 36 42.6| +57.57 | Old Obs.; transferred to Evanston, IIl., in 1887. 
7 |—O 42 §3.52 |— 1043 22.8] — 7.05 | Observatory of the University. 
[8 | +5 37 41.40 |+ 8425 21.0| +55.48 | Univ.Obs.on Mt.Lookout.OldObs.1’53S.17°.6W. 
Lo [+5 26 25.82 |+ 81 36 27.3] +53.62 | Obs. of Case School of Applied Science. 
50 | +5 1 37-45 |+ 75 2421.7] +49.55 | Litchfield Obs. of Hamilton College. 
51 | +O 33 43-1 |+ 825 46.5| + 5.54 | Royal Astronomical Observatory of Portugal. 
52 |+6 9 18.33 |+ 9219 35.0| +60.67 | Laws Observatory of the University of Missouri. 
53. 1+5 32 2.6 |+ 83 039.0] +54.55 | Emerson McMillan Obs. of Ohio State Univ. 
54 ,—O 50 18.70 |— 12 34 40.5 | — 8.26 | University Observatory, Denmark. 
55 | +4 16 48.22 |+ 6412 3.3] +42.19 | National Observatory of Argentine Republic. 
56 |-1 19 50.28 |— 19 57 34.2] —13.12 | Royal University Observatory. : 
57 |-1 14 39.6 |— 1839 54.0] —12.26 | Western Prussia. 
58 |-5 12 13.47 |- 78 322.0] —51.29 | Obs. Great Trigonometric Survey of India. 
59 | +6 59 47.63 |+104 56 54.4 | +68.96 | Chamberlin Observatory of the Univ. of Denver. 
60 | +6 14 30.56 |+ 93 37 38.4 +61.52 | Drake University Observatory. 
61 |—1 46 53.29 |— 26 43 19.3] —17.56 | Observatory Imperial University (Jurjew). 
62 |-O 54 54.85 |— 13 43 42.7] — 9.02 | Baron Engelhardt’s Observatory. 
63 | +0 25 21.1 [+ 62016.5| + 4.16 | Observatory of Trinity College at Dunsink. 
64 {+0 9 40.0 [+ 225 0.0] + 1.59 | Forme-ly Lord Crawford’s Observatory. 
65 |+O 619.75 |+ 134 56.3| + 1.04 | Observatory of the University. 
66 |-0 27 5.0 |— 64615.0| — 4.45 | Municipal Observatory, Bilk. t- 
67 |+0 12 44.2 |+ 311 3.0] + 2.09 | Royal Obs. of Scotland, Blackford Hill. 
68 | +0 12 43.1 |+ 31046.5| + 2.09 | City Observatory, Calton Hill. 
69 |+5 7 13.90 |+ 76 48 28.5] +50.47 | Elmira College Observatory. 
70 | +5 50 42.3 |+ 87 40 34.5 | +57.61 | Dearborn Observatory of North Western Univ. 
71 | +7 26 44.57 |+111 41 8.6| +73.39 | Lowell Observatory. ; 
72 \+5 8 47.73 |+ 7711 56.0| +50.73 | International Latitude Observatory. 
73 \+5 8 1.00/+ 77 015.0] +50.60 | Smith Observatory. 
74 |-O 24 36.71 |- 6 910.7| — 4.04 | Municipal Observatory. 
75 |-O 35 41.33 |-— 855 20.0] — 5.86 | Hydrographic Institute. 
76 |+5 8 18.26 /+ 77 433.9| +50.65 | Georgetown College Observatory, Washington. 
77 | +6 11 18.08 |+ 92 49 31.2 | +61.00 | Morrison Observatory. 
78 |40 17 10.55 |+ 417 38.3 | + 2.82 | University Observatory. 
79 |-O 42 50.49 |— 10 42 37.3 | — 7.04 | Ducal Observatory, Saxe-Coburg-Gotha. 
80 |-0 39 46.29 |- 9 56 34.3| — 6.53 | Royal University Observatory. 
81 | +5 47 24.34 |+ 8651 5.1 | +57.07 | McKim Observatory of De Pauw University. 
82 | 0 O 0.00 Oo O 0.0 0.00 | Royal Observatory. 
83 |-0 40 58.5 |— 1014 37.5] — 6.73 | New Observatory, Bergedorf. 
84 |-0 39 53.8 |- 95827.0| — 6.55 | Old Observatory. 
85 |-O 39 53-42 |- 958 21.3] — 6.55 | Imperial Marine Observatory. 
86 |+4 49 7.91 |+ 72 1658.7] +47.50 | Shattuck Observatory of Dartmouth College. 
87 |+5 1 12.70 |+ 7518 10.5| +49.48 | Haverford College Observatory. 
88 | -O 34 53-13 \-— 84317.0] — 5.73 | Astronomical Institute, Kénigstuhl. 
89 |-O 34 54.25 - 8 43 33-7| — 5.73 | Astrophysical Institute, Kénigstuhl. 
90 |—-I 39 49.1§ |— 2457 17.3] —16.40 | University Observatory. 
gt |-1 6 24.7. -— 163610.5{| -—10.91 | Astrophysical Obs., near Steinamanger. 
33281°—r915 43 [Eph 15) 
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No. PLACE. Geographic | "Sexentnc | tude | (Undadimg | trom 
Latitude. | (Meters). . Washington. 
a QC DO | 
\ 

oof" foo | b m 5 
92} Hong Kong, China | +22 18 13.4|- 8 7.4 34 19.999 793 +11 15 2.36 
93| Iowa City, lowa . [+41 40 0 | -11 30.7] 183 | 9.999 369;+ 0 57 50 
94| Ithaca, N.Y. . . | +42 26 47.3 |-11 32.6| 256 |9.999 354|— O 2 19.79 
95| Jamaica, West Indies| +18 24 51 |- 6 55.9] ..-19.999855'+ O 3 13.70 
96| Jena, Saxe-Weimar | +50 55 34.9]—-II 21.3| 156 |9.99913I — 5 54 36.05 
97| Jena, Saxe-Weimar | +50 56 I1.0]-II 21.3| 174 19.999 132:— 5 54 36.56 
98| Johannesburg . . |-26 10 54.5|+9 9.8] 1806 |9.999 840'- 7 © 33.8 
99| Kalocsa . . . . | +46 31 41.7|-I1 34. 117 |9.999 240|— 6 24 10.12 
100| Kasan, Russia. . | +55 50 20.0|-IO 47.3 98 | 9.999 007|— 8 23 32.3 
101| Kasan, Russia. . | +55 47 24.3 |-10 47.7 79 |9.999 007|— 8 24 44.82 
102} Kew, Eng. . . . [+51 28 6 |-11 18.5 II /9.999 108|- 5 7 0.7 
103} Kief, Russia . . | +50 27 10.5|—-11 23.5 | 182 |9.999145|- 7 10 16.42 
104) Kiel, Prussia . . | +54 20 27.6|-10 59.7 48 | 9.999 040 ;— 5 48 51.33 
105| Kis-Kartal . . . | +47 41 54.8|—11 32.8]. . . |9.999 202|— 6 26 27.5 
106] K6énigsberg, Prussia | +54 42 50.4|-10 56.8 22 |9.999 029|~— 6 30 14.82 
107| Kremsmtinster. . | +48 3 23.1 |—-II 32.0| 384 |9.999220/-— 6 4 47.37 
108| La Plata. . . . |-34 54 30.3 |+10 52.2 12 |9.999 524\;- 1 16 38.8 
109] Lawrence, Kansas | +38 57 26 |-11 7.8] 311 |9.999 4054 I 12 42 
110| Leiden, Netherlands | +52 9 20.0/-11 14.6 4 19.999 O90|— 5 26 11.95 
111| Leipzig, Saxony . | +51 20 5.9|-II 19.2] 119 |9.999118/— 5 57 49.76 
112| Liége, Belgium . | +50 37 7 |-11 22.8] 127 |9.999137|/— 5 30 31-0 
113} Lisbun, Portugal . | +38 42 30.5 |-11 18.5 94 |9.999 437/— 4 31 31.10 
114| Liverpool, Eng. . | +53 24 4.8|-11 6.6 62 19.999 064|— 4 55 58.45 
115) Lund,Sweden . . | +55 41 51.6 |—10 48.5 38 19.999 006/- 6 I 90.79 
116| Lussinpiccolo . . | +44 32 I1.0|]-II 35.5 42 19.999 286/— 6 6 8.19 
117| Lyons, France. . | +45 41 41.0|—-I1 35.5 | 300 19.999 274|- 5 27 24.33 
118] Madison, Wis. . . | +43 4 36.8|-11 33.9] 292 19.999 340|+ O 49 22.15 
119] Madras, India. . [+13 4 80!-5 5.5 7 |9.999 926|-10 29 14.90 
120} Madrid, Spain . . | +40 24 29.7|-11 26.4] 655 |9.999 433|— 4 53 30.66 
121} Manila, P.I. . . | +14 35 25 |- 5 38.2 3 19.999 908|+10 47 54 
122} Mare Island, Cal. . | +38 5 55.8|-11 15.0 22 19.999 447|+ 3 O 49.8 
123} Markree, Ireland . | +54 10 31.8/-I1 1.0 45 |9.999 044|— 4 34 27-4 
124| Marseilles, France. | +43 18 17.5 |-11 34.3 75 |9.999 320|— 5 29 50.37 
125| Mauritius . . . |~-20 5 39 |+7 27.7 55 |9-999 832!— 8 58 28.4 
126| Melbourne, Victoria |-37 49 53.4 | +II 13-4 28 19.999 454/+ 9 II 50.2 
127| Meudon, France . | +48 48 18 |-11 29.8| 162 |9.999 185|— 5 17 11.4 
128| Middletown, Conn. | +41 33 16.0]-11 30.4]. - . |9.999359|— 0 17 38.60 
129} Milan, Italy. . . [+45 27 59.3|-11 35-6| 120 |9.999 268|— 5 45 1.70 
130| Minneapolis, Minn. | +44 58 40.0]—-11 35.7| 260 |9.999 290/+ I 4 41.06 
131} Mizusawa, Japan . | +39 8 3.6|-11 20.7 62 19.999 424|/+ 9 27 13.47 
132) Modena, Italy . . | +44 38 52.8|-11 35.6]... |9.999 280|— 5 51 58.7 
133| Montreal, Canada. | +45 30 17.0|-11 35.6 67 19.999 263|— O 13 57-15 
134| Moscow, Russia . [+55 45 19.8|-10 48.0| 150 |9.999 O12|— 7 38 32.87 
135| Mount Hamilton . | +37 20 25.6|-11 10.4] 1283 |9.999 552|/+ 2 58 I9.1I 
136] Mount Wilson . . | +34 12 59.5 |-I10 46.2 | 1800 |9.999 663|+ 2 43 58.55 


(Eph rs) 
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In Arc. 


? ve 


——— _ 


93'+6 6 6 ‘+ QI 31 30 
94/+5 5 55-99 i+ 76 28 59.9 | 
95) +5 11 29.48 |+ 77 §2 22.2 
96| —O 46 20.27 |- 11 35 4.0 
97) -—O 46 20.78 '— 11 3511.7 
98] —1 52 18.0 — 28 430.0 
9) 15 54-34 |— 18 58 35.1 
OO} -3 15 16.5 :— 4849 7.5 
01)-3 16 29.04 '— 49 715.6 | 
[O2;}+O 115.1 |+ 018 46.5 | 
[03|—-2 2 0.64 '-— 3030 9.6! 
(04|-O 40 35.55 i- 10 853.3 | 
[O5}—-1 18 11.7. — 19 3255.5 | 
106! —-1 21 59.04 |-— 20 29 45-0 | 
107|—O 56 31.59 '- 14 7 53-9 | 
108) +3 51 37-0 |+ 57 5415.0 
109 +6 20 58 + 95 14 30 | 
110,-O 17 56.17 i- 429 2.6 
Il} -O 49 33.98 12 23 29.7 | 
112 —O 22 15.2 _ 5 33 48.0 | 
113) +0 36 44.68 + 911 10.2 
114! +40 12 17.33 + 3 420.0, 
115) -O 52 45.01 |— 13 11 15.1 | 
116, —-O 57 52.41 |- 1428 6.1 
117}-0 19 8.55 |- 447 8.3; 
118, +5 57 37-93 i+ 89 24 29.0 | 
119-5 20 59.12 |— 8014 46.8 | 
120: +0 14 45.12 + 341 16.8! 
121 -8 350 ,-120 57 30 | 
122| +8 9 5.6 ,+122 16 24.0 
123\/ +0 33 48.4 + 827 6.0 | 
124,-O 21 34.59 |- 5 23 38.9 
125 -3 50 12.6 |— 5733 9.0 
126) -9 39 54.0 :-144 53 30.0 
127: -O 8 55-6 |- 213 54.0 
128, +4 50 37.18 |+ 72 39 17.7 
129-0 36 45.92 :- 911 28.8 
130, +6 12 56.84 |+ 93 14 12.6 
131) -9 24 30-75 |-I14! 7 41.3 
132|-O 43 42.9 |— 1055 43-5 


133] +4 54 18.63 |+ 73 34 39.4 
134] -2 30 17.09 |- 37 34 16.3 
135} +8 6 34.89 [+121 38 43.3 
136] +7 52 14.33 I+118 3 34.9 


Reduction 


from Gr. 


Sid. Time 


of Mean 
Noon to 
Local 


S. T. M.N. 





$s 
—75.01 
+60.14 
+50.26 
+51.17 
— 7.61 
— 7.61 
—18.45 
—12.47 
—32.08 
—32.28 
+ 0.21 
—20.04 
— 6.67 
—12.85 
—13-47 
— 9.29 
+38.05 
+62.58 
— 2.95 
8.14 
3.66 
6.04 
2.02 
8.67 
9.51 
3-14 
+58.75 
—52-73 
+ 2.42 
-79.48 
+80.35 
+ 5-55 
— 3-54 
—37.82 
—95.26 


— 1.47 
+47-74 
—- 6.04 
+61.27 
—92.74 
— 7.18 
+48.35 
—24.69 
+79-93 
+77.58 


Lt + | 
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DESCRIPTION. 


British Colonial Observatory. 

Obs. of the State Univ. of Iowa. 
Observatory of Cormell University. 
Mr. Hall’s Observatory, Montego Bay. 
University Observatory. 


The late Dr. Winkler’s Observatory. 
Union Observatory, Transvaal. 
Haynald Obs., Hungary. 
Englehardt Observatory. 

Imperial Univ. Observatory. 


Meteorlogical Obs., Kew Gardens, London. 
Imperial University Observatory. 

Old position of Transit Circle, o’’.9 N., o°.12 E. 
Near Asz6d, Hungary. 

Royal University Observatory. 

Obs. of the Benedictines, Austria. 

Obs. National Univ., Argentine Republic. 
Obs. of the State Univ. of Kansas. 

University Observatory. 

University Observatory. 


University Observatory, Cointe. 
Royal Astronomical Obs., Tapada. 
Bidston, Birkenhead. 

Royal Observatory of the University. 
Manora Observatory, Austria. 


Obs. of the Univ.,"St. Genis, Laval. 
Washburn Obs. of Univ. of Wisconsin. 
Founded by East India Company. 
Ast. and Meteorological Observatory. 
Meteorological Observatory. 


Chronometer and Time Station, Navy Yard. 
Obs. of Col. Cooper, near Collooney. 

National Obs., Univ. of Aix-Marseilles. 

Royal Alfred Observatory, Port-Louis. 

State Obs.; transf. from Williamstown in 1861. 


Seine-et-Oise, near Paris. 

Wesleyan University Observatory. 

Royal Observatory, Brera. 

Obs. of the State University of Minnesota. 
International Latitude Observatory. 


Ducal Observatory. 

McGill University Observatory. 

Obs. of the Imperial University, Presnia. 
Lick Obs. of the University of California. 
Solar Observatory, near Pasadena, Cal. 


{Eph rs] 
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Reduction to! Alti- Log p 

“Katitude. | Geoemine | tude, | Uddin 
Munich, Bavaria . |+48 8 45.5 |—I1 31.7 9.999 227 
Naples, Italy +40 51 46.3 |-11 28.1 9.999 387 
Nashville, Tenn. +36 8 54.4/-II 2.0 9-999 494 
Natal, S. Africa —29 50 46.6/+ 9 59.6 9.999 645 
Neuchatel +46 59 50.6 '-II 34.1 9.999 254 
New Brunswick,N.J.|+40 30 1.3 |—-1I1 26.7 9.999 387 
New Haven, Conn. | +41 19 22.3} —-II 29.6 9-999 368 
New York, N.Y. . | +40 48 34.6|-11 27.9 9.999 378 
Nice, France *. . | +43 43 16.9|-11 34.9 9.999 330 
Nikolaieff, Russia. | +46 58 21.8|—-11 34.2 9-999 225 
Northampton, Mass. | +42 19 2 |-II 32.4 9-999 345 
Northfield, Minn. . | +44 27 41.6|-11 35.5 9.999 307 
Oakland, Cal. +37 48 5 |-II 13.2 9-999 454 
Odessa, Russia . +46 28 37.9 |—II 34.9 9-999 234 
Odessa, Russia . +46 28 36.7 | -11 34.9 9.999 237 
O-Gyalla, Hungary | +47 52 27.3|—-11I 32.4 9.999 206 
Omaha, Nebr. . . [+41 16 5.6|-I1I 29.5 9.999 390 
Oncativo, Arg. Rep. |-31 55 10 | +10 23.5 9.999 613 
Orono, Maine +44 53.58 |-II 35.6 9.999 277 
Ottawa, Canada +45 23 37.6|-11 35.6 9.999 267 
Oxford, Miss. +34 22 12.6|-10 47.5 9-999 536 
Oxford, Eng. +51 45 35.4 | —-11 16.9 9.999 104 
Oxford, Eng. +51 45 34.2] —-I1 16.9 9.999 104 
Padua, Italy +45 24 5§ |-II 35.6 9.999 263 
Palermo, Sicily +38 6 44.0|-I1 15.1 9.999 450 
Paris, France +48 50 11.2 |-11 29.8 9.999 178 
Perth. . . . . |-31 57 8.9] +10 23.8 9.999 597 
Philadelphia, Pa. . | +39 58 2.1 |-11 24.6 9.999 404 
Pola, Austria +44 51 48.7 |-I1 35.6 9.999 277 
Potsdam, Prussia . | +52 22 56.0]-1I1 13.3 9.999 O91 
Poughkeepsie, N. Y. | +41 41 18 |-11 30.8 9.999 359 
Prague, Bohemia . | +50 5 15.8|-1II 25.1 9.999 155 
Princeton, N. J. +40 20 55.8 | -11 26.1 9.999 393 
Providence, R.I. . | +41 50 21. | -11 31.2 9.999 356 
Providence, R. I. . | +41 49 46.4] —-11 31.2 9-999 352 
Pulkowa, Russia . | +59 46 18.7|-10 6.2 9.998 914 
Quebec, Canada +46 47 §9.2|—-I1 34.4 9.999 231 
Quito . -O14 0 |+0 5.6 0.000 198 
Riga, Russia +56 57 9.3|-I10 36.9 9.998 974 
Rio de Janeiro . —22 54 23.6|+ 8 17.7 9.999 784 
Rome, Italy +41 53 53.6|-I1 31.3 9-999 354 
Rome, Italy +41 53 33-5 | -I1 31.3 9-999 355 
Rome, Italy +41 54 48/-11 31.4 9-999 357 
San Fernando . +36 27 42.0|-11 4.3 9.999 488 
San Francisco, Cal. | +37 47 27.9] -11 13.2 9-999 454 
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- OBSERVATORIES, 1915. 


LONGITUDE FROM GREENWICH. Reduction 
from Gr. 
Sid. Time 
of Mean 
Noon to 
Local 
S. T. M.N. 

eo.) ” 


hm s 8 
137| —oO 46 26.07 II 36 31.0| — 7.63 










(38)-—oO 57. 1.73 |- 1415 26.0] — 9.37 
[L39/+5 47 12.2 |+ 8648 3.0] +57.04 
(40! -2 4 1.18 |- 31 017.7] —20.37 
[41] —O 27 49.93 |— 657 29.0] — 4.57 
142|+4 57 47.4 |+ 742651 | +48.92 
143] +4 51 40.58 |+ 7255 8.7] +47.92 
144/+4 5550 |+ 735730 | +48.60 
145|—O 29 12.18 |- 718 2.7| — 4.80 
146|—2 7 53.80 |— 31 58 27.0| —21.01 
147| +4 50 33.1 [+ 72 3816.5 | +47.73 
148) +6 12 35.81 |+ 93 857.1 | +61.21 
149,/+8 9 6.55 |+122 16 38.3 | +80.35 
150)/-2 3 2.18 |— 3045 32.7| —20.21 
I51j;-2 3 2.10 |— 3045 31.5 | —-20.21 
1§2|—I I2 45.54 |— 18 11 23.1 | —11.95 
153| +6 23 46.96 |+ 95 56 44.4] +63.05 
154/+4 14 44.8 |+ 6341 12.0] +41.85 
155|+4 34 40.3 |+ 6840 4.5] +45.12 
156}+5 2 52.00 |+ 7543 0.0] +49.75 
157/+5 58 7.1 |+ 8931 46.5 | +58.83 
158i+o 5 2.6 |+ 11539.0}] + 0.83 
15gitO 5 0.4 |+ II5 60] + 0.82 
160] —O 47 29.19 |— 11 5217.9| — 7.80 
161|-O 53 25.90 |— 13 21 28.5 | — 8.78 
1621-0 9 20.97 |— 22014.6|] — 1.53 
163|-7 43 21.74 |-115 50 26.1 | —76.12 
164,+5 1 66 |+ 75 1639.0| +49.46 
165} —O 5§ 22.89 |— 13 5043.3] — 9.10 
166|-O 52 15.9 |- 13 358.5] — 8.59 
167| +4 55 33-65 |+ 73 53 24-7 | +48.55 
168) —-O 57 40.3 |— 1425 4-5| — 9.47 
169] +4 58 39.44 |+ 74 39 51.6| +49.06 
170 +4 45 35-95 |+ 71 23 59-3 | +46.92 
171| +4 45 37-64 |+ 71 2424.6] +46.92 
1721-2 1 18.64 |— 3019 39.6| —19.93 
1731 +4 44 §2.64 |+ 7113 9.6| +46.80 
174/+5 14 6.66 |+ 78 31 39.9] +51.60 
175|-1 36 28.17 |— 24 7 2.6] —15.85 
176| +2 52 41.4 |+ 43 1021.0] +28.37 
177|-O 49 55.55 |— 12 28 53.3 | — 8.20 
178|-O 49 56.37 |- 1229 5.6| — 8.20 
179|-O 49 49.47 |— 12 2722.0} — 8.18 
180| +0 24 49.2 |+ 61218.0}] + 4.08 
181|+8 9 42.86 |+122 25 42.9! +80.45 
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DESCRIPTION. 


Royal Observatory. 

Royal Obs., Capo di Monte. 
Observatory of Vanderbilt University. 
Government Observatory, Durban. 
Cantonal Observatory, Switzerland. 


Schanck Obs., Rutgers College. 

Yale University Obs. Old Obs. 45”.8 S.,1°.58 W. 
Columbia Univ. Obs. Old Obs.3’ 11/’.5 S.,3°.6 E. 
Mt. Gros, near Nice. 

Naval Observatory. 


Smith College Observatory. 

Goodsell Observatory of Carleton College. 
Chabot Observatory. 

Branch of Pulkowa Observatory. 
University Observatory. 

Royal Astrophysical Observatory. 
Creighton University Observatory. 
International Latitude Observatory. 
Observatory of the University of Maine. 
Dominion Observatory. 


Observatory of the University of Mississipi. 
Radcliffe Observatory. 

University Observatory. 

Royal University Observatory. 

Royal Observatory. 

National Observatory. 

State Observatory, West Australia. 

Flower Observatory, University of Pennsylvania. 
Obs. of the Imperial Hydrographic Office. 
Royal Astrophysical Observatory. 

Vassar College Observato-y. 

Royal Observatory of the University. 
Halsted Observatory of Princeton University. 
Ladd Observatory of Brown University. 

Mr. Seagrave’s Observatory. 


Obs. Central Nicolas, near St. Petersburg. 
Bonner’s Hill. 

National Observatory of Ecuador. 
Polytechnic School Observatory. 
National Observatory of Brazil. 


Royal Observatory at Roman College. 
Royal University Observatory at Capitol. 
Vatican Observatory. 

Naval Observatory, near Cadiz, Spain. 
Davidson Observatory. 
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OBSERVATORIES, 1915. 









Reduction to 
tric 
Latitude. 


























































eof” ro h 
182} San Luis, Arg. Rep. | -33 17 45.7 | +10 37.6| 800 | 9.999 616]— 0 
183| Santiago, Chile . | -—33 26 42.0]+10 39.0] 519 19.999 594|/— O 
184| South Hadley, Mass. | +42 15 18.2 | —-11 32.2 76 |9.999 346|— oO 
185| St. Louis, Mo. . . | +38 38 3.0/—-11 18.1]. . . [9.999 432/+ O 
186] St. Petersburg . +59 56 32.0|-10 4.2 4 19.998 906/-— 7 
187| Stockholm, Sweden | +59 20 33.0] -10 11.3 44 |9.998 922|-— 6 
188} Stonyhurst, Eng. . | +53 50 40 |-II 3.4) 116 19.999 056/— 4 
189| Strassburg, Alsace | +48 35 0.3|-11 30.5] 144 19.999 190|- 5 
190} Swarthmore, Pa. . | +39 54 23.3 |—II 24.3]... 19.999 401|}— 0 
191| Sydney, N.S. W. . | -33 51 41.1} +10 42.9 44 19.999 552|+ 8 
192] Syracuse, N. Y. +43 2 13.1 |-II 33.9] 160 |9.999 332!— 0 
193} Tacubaya +19 24 17.5 |-— 7 14.8 | 2280 | 9.999 995|+ I 
194| Tashkent +41 19 31.3 |-II 29.6| 457 |9.999 396/—- 9 
195} Taunton, Mass. +41 54 O |-II 31.3 8 19.999 351 }- O 
196| Teramo, Italy . +42 39 27 |-I! 33.1 | 398 19.999 358|— 6 
197| Tokyo, Japan . . | +35 39 17.5 |-10 58.3) - - - |9.999 507/+ 9 
198! Toronto, Canada . | +43 39 35.9|—I! 34.8: 108 | 9.999 313|+ O . 
199| Toulouse, France . | +43 36 45 -I1 34.7 | 194 |9.999 320!— 5 14 5.66 
200] Triest, Austria . +45 38 45.4 |-I1 35.5 67 |9.999260/- 6 3 18.73 
201| Troy, N.Y. . +42 43 52.9 |-I1 33-4). -. . 19.999 329|— © 13 33-49 
202| Tschardjui +39 8 10.7|-11 20.7] 167 |9.999 431 |- 9 22 13.1 
203| Tulse Hill +51 26 47.0|-11 18.6, 48 |9.99911T|- 5 7 48.1 
204| Turin, Italy. . +45 4 8.0|-11 35.7; 276 19.999 288/- 5 39 2.96 
205} Tuscaloosa, Ala. +33 12 36.8 | -10 36.7 | . . . 19.999 5641+ O 41 55.96 
206} Ukiah, Cal. . +39 8 12.1 |-11 20.7| 220 |9.999435/+ 3 4 34-5 
207} Upsala, Sweden . | +59 51 29.4/-10 5.2; 21 19.998 909|/— 6 18 45.93 
208| Urbana, Ill.. . . | +40 6 20.2 |-I1 25.2| 236 19.999 412/+ O 44 38.2 
209| Utrecht, Netherlands| +52. 5 9.6!-11 15.0: 13 |9.999093/— 5 28 46.8 
210| Venice, Italy +45 26 10.5 |-I1 35.6; 15 |9.999 261/— § 57 37.90 
211| Vienna, Austria +48 13 55.4 |—-II 31.5 | 240 /9.999 205|—- 6 13 37.17 
212| Vienna, Austria +48 12 53.8 | -I1I 31.6; 214 |9.999 204};— 6 13 4I.1 
213} Vienna, Austria +48 12 46.7 |-I1 31.6! 280 |9.999 208|— 6 13 26.89 
214| Warsaw, Russia . [+52 13 4.7 |-I!I 14.3 | 110 |9.999 096|— 6 32 23.06 
215| Washington, D.C. | +38 55 14.0]-11 19.6 82 19.999 431} O O 0.00 
216, Washington, D.C. | +38 53 38.8] -11 19.4 31 19.999 428|- 0 O 3.63 
217; Washington, D.C. | +38 53 17.3 /-11 19.4/° 9 1|9.999427/- 0 0 9.6 
218; Washington, D. C. +38 56 14.8 '|-11 19.7|/ . . .-|9.999425|-— O O15. 
219| Wellesley, Mass. +42 17 34.8 | -I1 32.3 61 |9.999 344/- O 23 3 
220| Wellington, N. Z. . |-41 17. 3.8} +11 29.5 | 127 |9.999375/+ 7 12 39.95 
221| West Point, N. Y. +41 23 22.1 |-1I1 29.9] 170 19.999 375|— O 12 25.23 
222) Wilhelmshaven +§3 31 §2.2/-11 5.7 8 19.999 057/— 5 40 50.89 
223| Williams Bay, Wis. | +42 34 12.6|-11 33.0] 335 |9.999 356|+ O 45 57.46 
224| Williamstown, Mass. | +42 42 30 |-II 33.2| 213 19.999 344/- O 15 26 
225| Windsor, N.S. W. —33 36 30.8] +10 40.6 16 |9.999 5561+ 8 48 23.7 
226) Z0-Se, China +31 § 47.7|-10 14.4| 100 |9.999 619|+10 46 59.5 
227| Ztirich +47 22 38.3 |-11 33.5} 468 |9.999 243/-— § 42 28.08 
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— 031 4.69 
+ 5 1 24.89 











6 36 46.53 
4 37 10.80 
4 44 20 

O 54 56 

9 18 58.02 
5 17 34-65 
© § 49.88 
O55 2-95 
4 54 42.29 
4 13 57-3 
O 027.7 
O 30 47.18 
5 50 11.74 
8 12 50.3 
I 10 30.15 
5 52 54.0 
O 20 31.0 
O 49 22.12 





210;—- 
2I1I|- I 


212;\- I 5 25.3 
213'- I 511.11 
214\- 124 7.28 
215i+ 5 815.78 
216\+ 5 812.15 
217\+ 5 8 6.2 
218i+ § 8 0.0 
219)+ 445 13 

220j\-11 39 4.27 
220+ 455 59-55 
222|— 0 32 35.11 
223)+ 5 54 13.24 





224/+ 4.52 50 
225|-10 3 20.5 
226i- 8 444.7 
227|— 0 34 12.30 


LONGITUDE FROM GREENWICH. 


5 21.39 |- 


OBSERVATORIES, 1915. 


+ 66 20 30 


, on 


+ 7235 4:3 
+ 9012 18.9 


— 3017 51.0 
18 329.9 
2 28 10.2 
7 46 10.3 
75 21 13-4 
—151 12 23.1 
+ 76 8 20.4 
+ 99 II 38.0 
— 6917 42.0 
+71 5 Oo 
— 1344 0 
—139 44 30.3 
+ 79 23 39-7 
I 27 28.2 
— 13 45 44-3 
+ 73 40 34.3 
— 63 29 19.5 
+ O 655.5 
7 41 47-7 
+ 87 32 56.1 
+123 12 35 


+ 
+ 


— 17 37 32-3 


+ 88 13 30 


5 7 45.0 
12 20 31.8 
16 20 20.9 


16 21 19.5 


16 17 46.7 
21 149.2 
3 56.7 
3 2-3 


I 33.0 





-174 46 4.0 
+ 73 57 38.3 


8 8 46.7 


+ 88 33 18.6 
+ 73 12 30 

-I15050 7.5 
-I12I1 11 10.5 


833 4-5 





Reduction 
from Gr. 
Sid. Time 
of Mean 
Noon to 


a 
S. T. M.N. 


em re, fe 


8 

+ 43.60 
+ 46.45 
+ 47.70 
+ 59.27 
— 19.91 
11.87 
1.62 


5.11 
49.52 
99.36 
50.03 
65.18 
45-53 
46.71 

9.02 
91.82 
52.17 

0.96 

9.04 
48.41 
41.72 

0.08 

5.06 
57-53 
80.96 
11.58 
57-97 

3°37 

8.11 
10.74 


1+! +e IC titi 


+ 


+ | 


++ 1+ 


10.71 
13.82 
50.64 
50.63 


ee ee 





DESCRIPTION. 


Southern Observatory of Carnegie Institution. 
National Obs. of Chile. Old Obs. 16’’.6N.,9°.5 E. 
Observatory of Mt. Holyoke College. 
Washington Univessity Observatory. 

Imperial University Observatory, Russia. 
Observatory of Academy of Science. 

Stonyhurst College Observatory, near Blackburn. 
Imperial University Observatory. 

Sproul Observatory of Swarthmore College. 
Government Observatory. 


Observatory of Syracuse University. 

National Observatory of Mexico. 

Turkestan, Russia. 

Mr. Metcalf’s Observatory. 

At Collurania, near Teramo. 

University Observatory. 

University Observatory. 

University Observatory. 

Imperial Maritime Observatory. 

Observatory Rensselaer Polytechnic Institute. 


International Latitude Obs., Turkestan. 
Observatory of Sir W. Huggins, London. 

Royal Observatory, Palazzo Madama. 
Observatory of the University of Alabama. 
International Latitude Observatory. 

University Observatory. 

Observatory of the University of Illinois. 
University Observatory, Sonnenborgh. 
Observatory of the Nautical Institute. 

Imperial Univ. Obs. Old Obs. 1’ 20” S.,10°.25 E. 


10.75 | Oppolzer Observatory, Josephstadt. 


| Kuffner Observatory, Ottakring. 


Imperial University Observatory. 

U. S. Naval Observatory, Georgetown Heights. 
Old U. S. Naval Observatory. 1842-1893. 
Smithsonian Astrophysical Observatory. 
Catholic University Obs., Brookland, D. C. 
Whitin Observatory of Wellesley College. 
Hector Observatory. Old Obs. 16/’.7 N., 1°.04 E. 
U.S. Military Academy. Old Obs. 9” N., 1°.2 E. 


Imperial Naval Observatory of Germany. 
Yerkes Observatory of University of Chicago. 
Field Memorial Observatory, Williams College. 
Mr. John Tebbutt’s Observatory. 

Obs. of the Jesuits near Shanghai. 

Obs. of the Polytechnic School, Switzerland. 


680 LUNAR DISTANCES. 


THE COMPUTATION OF LUNAR DISTANCES. 


The tables of lunar distances formerly given on pages XIII to XVIII, inclu- 
sive, for each month of the Greenwich Ephemeris, are omitted, as it has been 
decided by the authorities of the Navy Department that they are now of little 
practical use to navigators. However, in case it is desired to use this method, the 
angular distance between the Moon and any heavenly body may be calculated by 
solving the spherical triangle of which the known parts are the polar distances of 
the Moon and the other body and the difference of their right ascensions, or, in 
other words, the angle at the pole between their hour-circles. Then, the Greenwich 
mean time of the observation being approximately known, and the lunar distances 
for the star or other body calculated for the even hour before and after, the required 
lunar distance may be interpolated and the longitude derived by the methods given 
in books on navigation. 


EXAMPLE tr. 
Find the lunar distance of @ Arietis, January 15, 1915, at 6 P. M. Greenwich Mean Time. 


Let a and 6 =Right Ascension and Declination of the star 
a¢ a’ and b/= ee 6 es a Moon 
“ D=Lunar Distance 

Also let tan M=tan 6’ sec (u—a’) 
Then cos D=ssin 6’ cos (M—6) cosec M 








a= 25 3™ 234.5 M= 266° 3’ 307 
a’= 19> §5™ 31*.7 5 =+ 23° 3° 52°” 
a—a’m 6 6™ 51°.8 M—6 = 242° 509’ 387 
a—a’= 91° 42’ 57” sin 6’=9.600477 ” 
8/= —23° 20% 14” cos (M—6)=9.657137 ” 
tan 6’=9.638037 n cosec M=o0.001029 
sec (@—a@’)=1.523712 n cos D=9.258643 ” 
tan M=1.161749 D=100° 27’ 5” 
EXAMPLE 2. 


Find the lunar distance of Venus, June 8, 1915, at midnight, Greenwich Mean Time. In 
this case the distance is smaller and the following method is more accurate: 


Let a and 6 =Right Ascension and Declination of the planet 
a6 a’ and 6’/= a6 ec 6 Moon 
“ D=Lunar Distance 
Also let tan N=tan 1% (a—a@’) cos % (6+ 6”) cosec 4 (6—8’) 
Then sin 14 D=sin 4 (a—@’) cos }4 (6+67) cosec N 
Sin N and sin 14 (a—a’) have the same algebraic sign. 





a= 3h 17™ 57°.8 tan }3 (@—a’)=9.194835 
a/em ah 6™ 45*.3 cos }3 (6-+6’)=9.979650 
a—a’= x 11™ 72%,5 cosec 14 (6—8’)=1.945219 7 
a—a’= 17° 48’ 8” tan N=1.119704 " 
6 =4+16° 45” 12” N=94° 20’ 27” 
6’ + 18° 3’ 137 
5+46’= 34° 48” 25" sin 4 (a—a’)=9.189573 
6—8/=s— 1° 18’ 17” cos 4 (6+ 6’)=9.979650 
cosec N =0.001247 
4 (a—a’)= 8° 54’ 4” sin %4 D=9.170470 
% (6+6/)= 17° 24’ 12” % D= 8° 30% 55” 
4 (6—8’)=— 0° 39’ 0” D==17° 1’ 50” 
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E°OR FINDING THE LATITUDE BY AN OBSERVED ALTITUDE OF POLARIS, 1915. 


Reduce the observed altitude of Polaris to the true altitude. 

Reduce the recorded time of observation to the local sidereal time. 

Take out the App. R. A. and App. Decl. of Polaris for the time of observation (pp. 251-262). 

Subtract the App. R. A. from the local sidereal time of observation and the remainder is the 
Fhour.-angle of Polaris. 

With this hour-angle as the vertical ment, and the App. Decl. of Polaris as the horizontal 
<argument, take out the correction from Table I and add it to or subtract it from the true altitude, 
<according to its sign. 

For other altitudes than 45°, corrections taken from the supplementary table at the bottom 
of Table I (Table Ia) may be applied when necessary for the degree of accuracy required. 

Example.—1915, August 5, at 10° 40™ 30" P. M. local mean solar time, in longitude 59° west 
oof Greenwich, suppose the true altitude of Polaris to be 33° 20’ o’’, required the latitude of the 


place. 
. h m3 
. Local astronomical mean time . . . Io 40 30 
Reduction from Table III for ro" 40™ 30° . + 1 45 


Greenwich sidereal time of mean noon, August. 5; page 87 8 §1 49 


Reduction from Table ITI, for longitude (=3" 56™ west, or plus) +o 39 
h mss 

Sum (having regard to signs) is equal to local sidereal time . 19 34 43 
R. A. of Polaris (page 258) for time of observation . . . I 29 39 
h mis$(3s 

Remainder is equal to hour-angle of Polaris . . . . % 5 4 
Decl. of Polaris (page 2 58) for time of observation 88° 51’ 6” sos 
True altitude. . . . . . . . . . +33 20 o 
Correction from Table I . . . . . . —-0o o 50 
Correction from Table Ia . ~14 


e é “ 


Latitude of the place +33 18 56 


Observations of Polaris for latitude should be made when practicable near the times of upper 
or of lower culminations (hour-angle o" or 12"). However, at sea, if made near elongation (hour- 
angle 6" or 18"), the hour-angle, and hence the local time, should be known within one minute. 








Decl. ! ° ‘at ° ’ ” ° laatt ° lantt © ert gal ° Seat Decl. 
HA | 88° 52’ 0/7! 88° 51’ r0’’| 88° 51’ 20’ | 88° 51’ 30’ | 88° 51’ 40’’ | 88° 51’ 50 iL A. 
h m , oo é oe ‘ 40 é oa é a”) , oa h m 
o o | —69 o t —68 50 i —68 40 © —68 30 © —68 20 o | ~68 10 o| 274 0° 

3 68 59 , 68 49 | 68 40 | 68 30 | 68 20 | 68 10 | 23 57 
6 | 68 58 2 68 48 | 68 39 , 68 29 5 68 19 5 689 2 54 
9 | 68 56 5 | 6846 2 6837 5 6827 3| 6817 3 | 68 7 51 
2 | 6854 3) 6844 3] 6834 3] 08 24 3) 6814 3 68 4 3 48 
o15 | —68 51 —68 41 —68 31 —68 21 —68 11 —68 1 23 45 
8 68 47 4| 6837 4] 6827 *| 6817 4] 68 7 4] 6757 4). 42 
21 68 42 3 68 32 9 68 22 9 6812 9 68 2 > 67 52 9 39 
24 68 36 « 68 27 2 68 17 ; 68 7 3 67 57 2 67 47 ; 36 
27 68 30 68 ar , 68 ir , 68 1, 67 St 67 4x 33 
0 30 | —68 23 | —68 14 2/68 4 ¢ —67 54 | —97 44 —67 34 23 30 
33 6816 3} 68 6 3] 6756 | 6747 §| 6737 g| 6727 3 27 
36 68 8 5) 67 58 g| 48 9 | 67 39 g| 0729 9} 67 19 9 24 
39 67 59 ya | 97 49 34] 97 39 9 | 6739 4] 07 20,6) 67 10 56 21 
42 67 49 -_ 67 39 to 67 30 a 67 20 10 67 I0 10 67 o 10 18 
© 45 —67 38 —67 29 —67 I9 —67 10 —67 0 —66 50 23 15 
| 67 27 5, | 6718 | 67 8 | 6659 15 | 6649 1 | 66 39 1 12 

sx | 671577] 67 677) 6656 '| 6647121 6637 72| 6627 7 9 
54 67 23 66 53 7 66 44, 66 34 73 66 24 73 6615, 6 
© 57 66 49 r 66 40 ry 66 31 > 66 21 ty 66 11 13 66 2 0 3 
1 0 | —66 35 ,, | —66 26 14 | 96 17 y,| 66 7 ,, | —65 58 rs —65 48 |.) 23 0 
3 66 21 |. 66 12 |. 66 235 65 53 16 65 43 55 O5 34 46 22 57 
6 66 6 16 65 57 16 65 47 16 65 38 16 65 28 16 65 18 16 54 

9 65 50 17 65 41 17 65 31 17 65 22 17 65 12 16 65 2 16 51 

I 12 —65 33 —65 24 —65 14 —65 § —64 56 —64 46 22 48 
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FOR F 
INDING THE LATITUDE BY AN OBSERVED ALTITUDE OF POLARIS 
» IQKS. 


Decl. 
88° , ” ° 
H.A st 0 88 5x’ 10’’ | 88° sr’ ed ° ’ ” 
aS 51’ 20°’ | 88° sr’ 30’ | 88° 51° 40” | 88° sr’ co’ hs 
——$ | |] A 
h m on 2 sow hon te 
1 12 —65 33 —65 2 , nd , oe 
I 18 5 24 18 —65 14 —6 _ h m= 
73 . $> 18 eS 8 18] 4 57 i Ga 7 of 53 18 ~é “6 17 | 22-8 
21 64 39 , 64 30 18 4 39 19 64 30 | 64 20 18 6 18 45 
2 20 3 64 20 6a 11 29 18 4 11 “2 
“4 64.19 2° | 641050] 64 1 19 63 52 19 ef 2 63 5219 | 39 
30 e3 59 20 —63 50 2, | —93 41 —63 32 20 —6 20 63 33 20 36 
33. «(| «63 27 22 63 30 7° | 63 20 7% | 63 11 2? 63 22 44 | —63 13 a9 | 22 33 
36 62 56 22 03 ‘s 22 62 59 - 62 50 i rd qr 2? 62 33 a 30 
2 2 37 6 22 . 27 
39 | 62 32 93 | 62 23 23 | 62 14 23 bs 23| 6206731 Oras 27 | 24 
t 42 —62 9 —62 3 23 23 I 56 OI 47 3 2 
45 61 4 24 ° 24 —61 51 2 —61 42 —61 23 23 t 
48 61 45 25 61 36 24 61 27 4 61 18 24 61 33 24 —61I 24 24 | 2? 8 
SI 60 25 61 12 3¢ 61 2 - 60 54 24 6c 9 24 61 o 25 15 
54 60 28 26 60 46 56| 6° 37 a2 60 29 72} 60 45 25 60 35 25 12 
157 | —60 ° 27 20 36| S136) © 3 26 59 54 26) O° re 25 9 
2 0 59 35 27 —59 54 27 —59 45 3 — 59 36 27 — 59 38 26 59 45 26 6 
3 59 7 a8 4 <0 28 2 18 ab 59 9 ag 39 1 72 88 so a7 | 22 3 
6 58 38 29 2g9| 585,43) s8 41 2 % 2, 28 233) 22 © 
58 30 58 22 7 8 | 35833 28| 58 24 or ee 
9 58 9 30 8 1 79 2 58 13 » 58 57 28 bY) 
2 12 —57 40 29 5 ; 29 57 53 30 57 44 a) 57 36 29 37 56 28 SA 
: oF 4D 3t| op or St] 06 6h 3° | ce ae > | -37 7.0 |—36 58 > 
I 56 38 3! 3 30 31 3 53 - 56 45 ar 56 37 30 6 5 30 | 7? 48 
21 6 3t I 22 56 1 31 45 
a4 «| as 36 32| ce ae y2| 55532] 55 43 3 ° 3: 3x {| 35 S837) 42 
aay | oes 233 | en gg 3] en a6 331 55th 3.| 55 3 33 55 27 32) 38 
30 yr aq 33 —54 54 4, | —54 46 4, | —S4 39 7. —54 31 3? _ 9S 32 3 
33 | 53.55 38 54 2r 33] 413 53] 54 OSE] 53 58 Ss 5423 53] 713 
3 53 2° 53 13 39 34] 23 38 53 24 34 6 34 
34 3 53 6 2 58 34 34 | 21 27 
a a * 46 36 52 39 36 52 31 3 2 23 35 - 4 34 32 “2 34 24 
4s | or 343°] ar 27 36] or 36 9° | —sr 48 20 | —s1 ar 2 2°35) 7 
| 35 $8 36] 35 gt 36] 30 ag So | St a 36 | 5: 5 36 ~S 33 35] 7% 18 
I 37 5° 43 o 36 3 36 5 15 
su] $0438] 5028 58| $2 28 39 0.36 3 | s0293,| sony) 
257 |— 38| 49 3°38) 49 29 3B 49 22 32 49 25 37] 49 43 37 9 
ain | aps 30) a8 3833 |—ab oo) a8 og 5g [a0 5 | -a8 309 a 3 
3 47 48 39| 47 41 39 “ 34 39 48 6 3s a7 39 3° | a7 o2 381 on 
6 40 ° 4 47 2 39 21 0 
9 6 28 4° 47 , 30 46 55 39 46 3 39 46 at 39 | 42 33 30 20 57 
41 46 22 7) 46 15 4 46 8 4° 6 40 40 46 34 54 
$ - 45 47 41 —~45 41 4I —45 34 “ —45 28 4° ao} 40 45 55 33 51 
18 44 24 - 4a 18 4 4a 3 a 44 47 it 44 40 42 rere. 20 48 
42 12 I 4 
ar {4342 | 4337 43] 43 38 a 44 O42 | 43:59 41 | 4353 fr 2 
4 42 42 43 12 39 
327 | 4217 | 42 12 © | - 43) Vay) ” 36 4 42 30 #7 36 
30 | 413443 | 41 28 44| ar 22 43| ar 2643] ar 20 43 | 
Sees) eee) ees) ees) eee] eagle 
36 0 6 4 44 40 3 43 30 
39 30 31 45) 40 645) 322 41 39 29 44 39 4 43} 407) a 27 
45| 39° 39 11 44] 39 5 44 44 | 39 38 24 
3 4 —38 36 —38 31 45 45 5 4S 39 00 38 54 44 a1 
45 37 $1 45 6 45 —38 26 45 —38 20 | | —38 15 45] 8 45 
ESCIRSTIETCIECTIELT ETT 
_ 36 19 36 14 4° 46| 365° 46} 36 45 45 6 29 45 
54 46 446| 3° 9 36 44 46 | 3° 39 12 
| SUS) See) Sas] sae) S8e) eee) 
—34 4! - 4 
o | 39H] eG) sat] aug) apa] as a5 | 3 
6 4 8 33 2 2 47 20 0 
32 23 32 19 4 48 | 37 57 32 53 3 47 
4 — 48 | _3? °9 32 14 47 g| 324 1 
° 3m 38 31 gr 4° 1 31 26 31 22 | 35 48 | _3? ° “ a 
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FOR 
FINDING 
I THE 
LATI [ 
UDE BY 
BY AN 
OBSERVED ALTI 
TUDE OF 
POLARI 

S, 1 

» I9I5. 


88° 51’ 10”’ 88° 
51’ 20” 88° 
_ 51’ 30” 88° , 
_ §1 40"”’ 33° ; 
_ §I 50” Decl 
oe , _ WA 
3 22 8 ; ” fo 
° —3I I ad 

29 as 49 3° 20 48 | 3% 33 hm 

28 56 49 29 4! 48 30 25 48 19 51 

28 7 49 28 52 49 29 36 49 48 

—a7 18 28 3 49 28 47 23 45 

27 13 5° | 25 24 49 | 27 59 49 42 

25 38 5° 26 24 5° —27 10 39 

24 48 2° a5 34 2° 26 20 2° 19 36 

24 41 5° e° 

27 





2 SI 

3.57 25 | 23 54 ey 
23 51 2° 

24 


‘ 3 —23 16 

4 22 24 57 —23 13 

43 aI 33 §1 22 22 §1 —23 10 

51 20 4I §2 aI 31 §1 22 19 51 —23 7 _ 
4 19 49 52 20 39 52 21 27 52 22 16 >! 23 3 _ 

54 —18 52 19 47 52 20 36 51 2I 25 51 22 12 51 23 0 
457 18 57 52 —18 52 1Q 44 52 20 33 §2 2I 21 5! 22 9 5! 19g 21 
5° 17 2 53 18 8 52 —18 52 53 19 42 51 20 30 51 ar 18 5! 18 

é 6 a0 57 | 168 53 | %8 0 52 | ~28 5° 52 | 79 39 2a ro 27 SF tS 
5 1§ 27 53 16 18 97 17 8 52 17 58 52 —18 47 _ 9 36 22 2 

9 |-4 53 15 25 53 16 16 9? 17 6 52 17 55 37 18 44 ; 9 
- 13 3453. | 34 30 53 | 75 73 53 | 10 33 s3| 12 3 52| 17 53 sx | 79 © 
: 12 48 53 13 39 53 —14 30 53 15 21 52 x0 11 9? ie I ; 3 
a se | 12 40.23 13 37 931 4 28 >> 519 3] 1 93 19 0 

11 0 54 Ir 53 29 12 44 03 13 36 57 —14 27 _ 5 17 &, y 
§ 24 —I10 53 10 59 54 II 51 53 12 43 53 13 34 53 14 24 3 4 
27 9 ml 54 | 720 6 53 10 58 29 II 50 53 12 41 53 13 32 52 | 18 St 
7] 93 sal 82S er | 53) ar 48 3] 1 46 53 
36 7 26 2 81854! Bry 53] eae 53 | 1255 5 10 $3 53 aa 
5 6 32 54 7 25 53 8 17 54 g 10 53 —10 2 _ 53 33 3 
39 — § 3 4 6 31 94 7 24 99 8 16 54 9 9% 10 0 3 6 
* 23 ss | 5 3 54 6 30 54 7 23 93 8 16 53 9 7% 18 36 
2 3 4) of 537 | — $36 6 29 54 723 3 8 14 > 33 
51 255 04 3 49 24 442 24 — 5 35 34] 28 33 i a8 3 3° 
5 2 3 34 255 34 3 48 24 442 5 35 _ 34 2 
> 3 — 1 55 21 %4 255 33 3 48 34 441 24 5 34 8 
557 |— 01 ~;,% 255.) 2 54 3 3 48 33 $ 34 53 | 18 28 

o | +042 4 -Pralir tg 2°19 254 24 3 48 33 18 

3 1 35 3 o 4r 34 —o 13 4 -17° 2 88 2 54 o 2 
6 2 29 94 1 35 54 o 41 54 — 0 13 %4 7 ra _ © 4 

9 +32> 2 29 54 1 35 34 o 41 4 <0 8) os 8 6 
- 5 3g 4 + 3 23 54 2 29 54 I 35 54 ° 41 54 © 13 53 6 
iB 5 12 34 417 94 + 3 23 54 2 28 53 1 34 33 o 41 94 | 38 3 
a1 6 6 54 gs 11 94 4.17 94 pe 2 se 34S 17 $7 

62 7 9 04 6 5 34 5 10 93 416 4 3 22 4 33 3 
A +7544 6 59 54 6 454 5 98 415 3 3 a1 ' 

7 2 54 53 + 7 54 6 58 54 6 354 5 9 04 4.15 24 7 §1 
3° ‘4 30 (+751- e353| 8.2 | 5 8S 48 
33 9 41 54 8 46 28 7 St 5 6 : 2 33 
36 10 35 54 9 40 54 8 45 54 + 7 50 54 + 56 33 6 I 33 m6; 

6 1r 28 93 10 33 32 9 38 98 8 43 33 7 49 1 54 34 ; 
39 «| +12 22 sa | 26 53 10 32 24 9 37 54 8 42 53 7 48 ; 9 
te 13 16 >4 +12 20 54 II 25 53 10 30 23 9 35 53 8 41 93 7 36 
8 14 9 33 13 13 23 +12 18° 11 23 33 10 28 33 9 34 33 33 
51 13 1% 14 653 13 10 5? +12 16 53| 0.7 53 _ 27 33 3° 

6 re 54 53} 46 38 5?7| 14 6 33 { 13 8 3 412 14° | + 19 3, 27 

6 54 | +16 46 ao | ts 5 88 1456931 14 54 | 33 7 es 12 12 ; 4 

7 37 17 38 5? 416 44° ts 48 57] a8 54 331 33 3 1 3 5 33 7 21 

° 18 30 >? 17 36 2? +16 4! 53 15 46 9° 14 52 99 13 57 52 18 

3 1g 2 §2 18 28 5? 17 52 +16 38 52 15 44 52 14 49 §2 15 
76 ; 33 3 416 36 © 449 52] 8 
+20 14 §2 | IQ 20 52 18 25 §2 17 30 §2 16 36 41 2 

+20 11 5? 19 16 5? 18 22 9? 17 28 37 +16 33 5 9 
4o9 8 57\499 ¢ 2} 8192 7 oe 2 | 6 
+20 51 19 II 52 18 16 9 3 
5 
+20 2 5% 19 8 5? 17 0 
16 54 
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FOR 
FINDING THE LATITUDE BY AN OBSERVED ALTITUDE OF POLARIS, 191. 


Decl. ° 
H. A. 88° 51’ 0!’ | 88° 51’ 10’"| 88° 51’ 20’" | 88° 51’ 30” 


88° 5x’ 40"’ 






h m oo 0 ton 
7 6 +20 14 na oe 
9 a1 6 32 +20 1 .,| +20 8 | +20 5, 420 2 
| est] 2 Sar] sr] 78 St | "20 53 5! 
15 22 48 9t| a2 54 | 2% 595, | 31 47 St] or 44 St 
18 23 39 > 23 30 51 3 32 51 22 38 3 22 35 32 
I ° 
yar | +24 30>. | +24 26 > | +a4 22 >> a3 2B, | 623 25 0 
24 25 20 5° 25 16 5° 422 50 +24 19 <0 +24 I5 
27 26 Io 5° 26 6 5° pr 12 50 25 9 5 25 5 5° 
30 27.0 59° 26 <6 50 2 2 50 25 58 49 25 55 5° 
33 27 49 49 27 re 49 aa 2 49 26 48 3 26 44 49 
7 36 | +28 38 49 49 49 | 77374 27 33 49 
3 +28 34 +28 30 +28 9 49 
39 29 27 49 29 23 49 49 28 26 48 +28 22 
42 49 29 19 29 14 a 48 
30 16 30 12 49 ° 49 9 Io 
45 31 48) 31 0 % 3° 7 48 | 3° 3 48 29 58 48 
g[ gh) Fgh) ee) egal] eee 
7 5x | +32 40 ,. | +32 36 +32 31 | 8] 8 ae 
54 33 27 47 33 23 47 33 47 +32 26 47 +32 21 
737 | 341447] 34 10 47 33 18 7) | «33:13 46| 33 8 47 
8 0 35 1 46 34 56 40 x 33 46 3 pf 0 33 55 46 
3 35 47 4 46 44 34 41 
6 35 42 3 46 6 
8 6 | +36 33 j6 | +36 28 “ +36 57 46 | 33 a5 | 38 45 
9 | 3g 1945] 37 14 46 | 739 "Bas | TS) 1 4s | 136 5 45 
12 § 45 
rs | 3849 45| 3643 441 36 37 | 37 47 fe 3, 3s 45 
18 39 33 ia 39 28 45 39 37 45 3 3? 2 38 26 4a 
821 | +401 43 43 91 39 10 
ax | tao a7 4, | tao rn | tao 5 44 | +39 59 4, | +39 54 5 
27 | ar 43 43| are 43| ar 32 43| ar 20 40 37 43 
4 3 41 32 1 26 43 4 
30 | 42 26 a 42 20 42 | 42 14 4? * 26 42 | 41 20 a 
33 | 43 8 aa 3 8 42 2| 42 2 
8 36 | +43 50 “* +43 ‘a 4t tas 50 4,| 42 5° - 42 44 - 
39 44 32 4? 44 26 4 43 38 41 +43 31 +43 25 
45 45 53 47 | 45 47 4% 45 on | | 4 53 4 44 46 4° 
48 46 40 40 " 40 42 “ 40 45 33 40 45 26 to 
8 sr | +47 13 35 | +47 6 30 | +46 5050 $46 3 39] 4° ° 39 
54 47 §2 39 47 45 39 3 39 40 $2 3 +46 45 
8 57 48 30 43 48 23 38 3 3° 38 4 31 38 47 24 39 15 9 
9 0° 8 3 9 2° 
S| S28) B58) Sie) Sle) See 53 
9 6 | +5023 22) +50 1622 | 450 8 87 lag 227 49 17 37 5 
9 50 59 3 50 52 36 so 8 36 +50 1 16 | +49 54 
12 51 35 ° $1 33 36 oy ‘4 36 or 37 36 50 30 x "4 
15 2 10 35 I 13 I 
1B | Sa 45 35| 92 38351 ta bo $5 | 51 48 3 oF 40 35 “3 
Q 2I +53 19 34 +53 12 34 4 34 §2 23 34 §2 15 3 42 
24 | 5353 34) 53 46 34 53 4 4, | +52 57 3, | +52 49 
elses) See) S88) Bek | BEY “2 
3° 4 33 4 3 6 
33 | 953233) 52432] ee 16 33 | 54 36 33 aS 3g 3 33 
936 | 456 487 | tee 66 s5 1037) 55 835) 55 03) 3° 
30 | 36.35 35| 36 27 3? +55 47 31 | +55 39 3, | +55 3 
45 57 35 3° 5° 57 35 56 49 30 56 40 3°| 56 32 3° 21 
48 58 4 29 ey <6 29 57 19 20 57 10 3° 57.2 3° 18 
s4 | 59 128! 53 25 .g | +58 16 0, | +58 8 12 | +57 59 : 
957 | 59 28 37 53 27 | 58 44 38) 58 30 28 | 38 27 78 4 3 
10 0 | 59 55 26 | 47722 | 2639221 eo a0 2, | 58.54 32 ° 
10 3 -+60 21 +60 1 26 9 6 59 30° a1 27 
3 +60 5 771+ 26 | 29 27" 26 14 0 
59 56“ | +59 47 13 $7 
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ro 


ro 


ro 


zo 
zr oo 


Ir 3 


Ir 


Bef 


II 


TI 
12 O 


, on 


+60 21 


6r 12 
6x 37 
62 1 
+62 24 
62 47 


63 30 
63 51 
+64 11 
64 30 
64 49 


65 25 


+65 42 
65 58 


TABLE I. 


E*OR FINDING THE LATITUDE BY AN OBSERVED ALTITUDE OF POLARIS, 1915. 


°”’ 88° 51’ 10” 88° 51’ 20” 88° §1’ 30" 88° 51’ 40°’ 


at DD Wh hum GH ~1~1 COO 


me OdbBWw WwWowanGa HA 12 0 0 


c oe 


tr A 


+60 § ..| +59 56 
60 30 5 a1 
60 55 75 | 60 46 
61 19 oa 61 10 
6 6 

+62 673 | 461 37 
62 29 73 | 62 =H 
62 : 23 62 : 
63 - - 63 
63 33 54| 93 23 

+8 | 34 
64 ° 18 64 21 
64 8 18 | 64 39 
65 537 | 64 56 

+65 22 16 +65 13 
5 38 |. 65 29 
62 53 15 6s <9 
66 22 3 66 13 
66 66 26 

86 43 33 66 39 
67 077 | 66 51 
67 12 a 67 2 
67 23 10 67 13 

+67 33 4 +67 23 
geil os 
6 8 8] 67 48 
és 5 7 6 4 

5 7 7 55 

38 38 | 68 8 
68 2 5 68 13 
68 28 5| 6817 
68 32 3 68 21 

+68 35 | +68 24 
ge i] ga 

39 9 
68 40 ° 68 30 

+68 40 +68 30 

® 
TABLE Ia. 


Table I has been computed for an altitude of 45°. 


Or nW WhAYN AH ~ I"! WH WO 


e on 


+59 47 
60 13 
60 37 
61 2 
61 25 


+61 48 
62 11 
62 32 

53 

14 

34 

53 

12 


29 


19 
34 
49 
66 3 
+66 16 
66 29 
66 41 
66 52 
67 3 
+67 13 
67 22 
67 30 
67 38 
67 46 
+67 52 
67 58 
68 3 
68 8 
68 11 


+68 14 
68 17 
68 19 
68 20 

+68 320 


On WNW WWwutn HO CH 0000 


88° 51’ 50” 


‘ 


+59 
60 


oe 


38 26 


wm 
kad 
Or NW WWE A DH OOOO 
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A 


Decl. 
H. A. 


ee | | | SS | eS LS | ee aT 


For other altitudes, corrections taken 


from the following table may be applied when the desired degree of accuracy requires it. 








Altitude, 





h oe oe on os h h 
° ° re) ° ° 12 24 
I ° ° + 2 + 5 13 23 
2 —2 +2 8 18 14 22 
3 3 4 15 36 15 21 
4 5 6 23 54 16 20 
5 6 7 28 67 17 19 
6 —7 +8 +30 | +72 18 | 18 
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TABLE II.—SIDEREAL INTO MEAN SOLAR TIME. 
TO BE SUBTRACTED FROM A SIDEREAL TIME INTERVAL. 





{ 


O 10.321 
© 10.485 


© 10.649 
© 10.813 
© 10.976 
O.11.140 
© 11.304 


© 11.468 
oO 11.632 


© 11.795 


© 11.959 
© 12.123 


O 12.287 
© 12.451 
© 12.615 
0 12.778 
© 12.942 


© 13.106 
© 13.270 
© 13-434 
© 13.598 
© 13.761 
© 13.925 
© 14.089 
© 14.253 
© 14.417 
oO 14.581 


0 14.744 
© 14.908 
© 15.072 
© 15.236 
© 15.400 


0 15.563 
© 15.727 
0 15.891 
© 16.055 


o 16.219 | 


© 16.383 
°o 16.546 
0 16.710 
© 16.874 
© 17.038 


© 17.202 
© 17.366 
© 17.529 
© 17.693 
© 17.857 
© 18.021 
o 18.185 
© 18.349 
0 18.512 
© 18.676 


o 18.840 
© 19.004 
© 19.168 
© 19.331 
© 19.495 


$$$ NPT | ae | SSRN. | ene 


| 
O 27.359 
© 27.523 


m =s 

0 19.659 
© 19.823 
© 19.987 
© 20.151 
© 20.314 


© 20.478 
© 20.642 
© 20.806 
© 20.970 
© 21.134 
© 21.297 
(0 21.461 
'o 21.625 
© 21.789 
| © 21.953 
© 22.117 
© 22.280 
© 22.444 
© 22.608 
© 22.772 


© 22.936 
| © 23.099 
© 23.263 
| © 23.427 
' © 23.591 
! © 23-755 
© 23.919 
© 24.082 
© 24.246 
| 0 24.410 
lo 24.574 
| 0 24.738 

© 24.902 

© 25.065 

© 25.229 


© 25-393 
, 0 28-557 
| 0 95.721 
10 25.885 
© 26.048 
oO 26.212 
© 26.376 
© 26.540 
© 26.704 
o 26.867 


© 27.031 
© 27.195 





© 27.687 
© 27.850 
o 28.014 
o 28.178 


© 28.342 
© 28.506 


© 28.670 
© 28.833 


© 28.997 
© 29.161 


© 29.325 


© 31.127 
© 31.291 
© 31.455 
© 31.618 
© 31.782 
© 31.946 
© 32.110 
© 32.274 
© 32.438 
© 32.601 


© 32.765 
© 32.929 
© 33-093 
© 33-257 
© 33-420 
© 33.584 
© 33-748 
© 33.912 
© 34.076 
© 34.240 


© 34.403 
© 34.567 
© 34-73! 
© 34.895 
© 35-059 
© 35.223 
© 35.386 
© 35-550 
© 35-714 
© 35.878 
© 36.042 
© 36.206 
© 36.369 
© 36.533 
© 36.697 
© 36.861 
© 37.025 
© 37.188 
© 37-352 
© 37-516 
© 37.680 
© 37.844 
© 38.008 
© 38.171 
© 38.335 
© 38.499 
© 38.663 
© 38.827 
© 38.991 
© 39-154 


m s 
© 39.318 
© 39.482 
© 39.646 
© 39.810 
© 39-974 
© 40.137 
© 40.301 
© 40.465 
© 40.629 
© 40.793 
© 40.956 
© 41.120 
© 41.284 
© 41.448 
© 41.612 


© 41.776 
© 41.939 
© 42.103 
© 42.267 
© 42.431 


© 42.595 
© 42.759 
© 42.922 
© 43.086 
© 43-250 


© 43.414 
© 43.578 
© 43.742 
© 43.905 
O 44. 


© 44.233 
© 44.397 
© 44.561 
© 44.724 
© 44.888 


© 45.052 
O 45.216 
© 45.380 
© 45-544 
0 45-797 
© 45.871 
© 46.035 
o 46.199 
© 46.363 
0 46.527 
0 46.690 
© 46.854 
© 47.018 
© 47.182 
© 47.346 


© 47.510 
© 47 673 
© 47.837 
© 48.001 
0 48.165 
© 48.329 
o 48.492 
© 48.656 
°o 48.820 
© 48.984 


4h 
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© 53.243 
© 53-407 
© 53.571 
© 53.735 


069 | 0 53.899 


© 54.063 
© 54.226 
© $4-390 
© 54-554 
© 54.718 
© 54.882 
© 55.046 
© 55-209 
© $5372 
© $5-537 
© 55.701 
© 55.865 
° 56.028 
© 56 192 
© 56.356 
© 56.520 
© 56.684 
© 56.848 
© 57.011 
© $7-175 


© $7-339 
© §7-593 
© 57.667 
© 57.831 
© 57-994 
o 58.158 
© 58.322 
© 58.486 
° 58.650 
o 58.814 


m $s 
© 58.977 


© 59.141 
© 59-305 
© 59.469 
© 59.633 
© 59-796 
© 59.960 
0.124 
0.288 
0.452 
0.616 


0.779 


0.943 
1.107 


1.271 


1.435 
1.599 
1.762 
1.926 
2.090 
2.254 
2.418 
2.582 
2.745 
2.909 


3-973 
3-237 
3.401 
3-564 
3-728 
3.892 
4.056 
4.220 
4.384 
4-547 | 
4.711 | 
4-875 | 
5-939 
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TABLE II.—SIDEREAL INTO MEAN SOLAR TIME. 687 
TO BE SUBTRACTED FROM A SIDEREAL TIME INTERVAL. 






















































































































































































































































































; 
Side | gh gt Seconds 
mim 5s m s m 8 m 8 m $ 8 
o | 1 18.636 | 1 28.466 | 1 38.296 2 17.614 | 2 27.443] © | 0.000 
I | 1 18.800] 1 28.630] 1 38.459 217.778! 227.607} 1 | 0.003 
2 11 18.964 | x 28.794 | 1 38.623 217.941 | 2 27.771 2 | 0.005 
3 [1 19.128 | 1 28.958 | 1 38.787 2 18.105 | 2 27.935] 3 | 0.008 
4 | 1 19.292 | 1 29.121 | r 38.951 2 18.269 | 2 28.099] 4 | O.orr 
§ [1 19.456 | 1 29.285 | I 39.115 2 18.433 | 2 28.263] 5 | 0.014 
6 [1 19.619 | I 29.449 | I 39.279 2 18.597 | 2 28.426} 6 | 0.016 
7 [rt 19.783 | r 29.613 | 1 39.442 2 18.761 | 2 28.590] 7 | 0.019 
8 [1 19.947 | 1 29.777 | 1 39-606 2 18.924 | 2 28.754] 8 | 0.022 
Q | I 20.111 | I 29.940 | I 39.770 2 19.088 | 2 28.918] 9 | 0.025 
IO | I 20.275 | I 30.104] I 39.934 I 59.593 2 19.252 | 2 29.082 | 10 | 0.027 
Ir ] 1 20.439 | 1 30.268 | 1 40.008 1 59-757 2 19.416 | 2 29.245] II | 0.030 
12 } 1 20.602 | 1 30.432 | I 40.261 59-921 2 19.580 | 2 29.409 | 12 | 0.033 
13 | 1 20.766 | r 30.596 | I 40.425 0.084 2 19.744 | 2 29.573 | 13 | 0.035 
14 | I 20.930 | I 30.760| 1 40.589 0.248 2 19.907 | 2 29.737] 14 | 0.038 
I5 | I 21.094 | I 30.923 | I 40.753 0.412 2 20.071 | 2 29.901 J 15 | 0.041 
16 | 1 21.258 | x 31.087 | 1 40.917 0.576 2 20.235 | 2 30.065] 16 | 0.044 
17 | 1 2%.422 | r 31.251 | r 41.081 2 20.399 | 2 30.228] 17 | 0.046 
18 | x 21.585 | 1 31.415] 1 41.244 2 20.563 | 2 30.392 | 18 | 0.049 
19 | i 21.749 | I 31.579] I 41.408 2 20.727 | 2 30.556] 19 | 0.052 
20 [I 21.913 | I 31.743 | 1 41.572 2 20.890 | 2 30.720] 20 | 0.055 
21 | rt 22.077 | I 31.906] 1 41.736 2 21.054 | 2 30.884 ff 21 | 0.057 
22 | I 22.241 | 1 32.070| 1 41.900 2 21.218 | 2 31.048 J 22 | 0.060 
23 | I 22.404 | I 32.234] I 42.064 ‘| 2 21.382 | 2 31.2115 J 23 | 0.063 
24 | 1 22.568 | 1 32.398 | 1 42.227 2 21.546 | 2 31.375] 24 | 0.066 
25 | I 22.732 | 1 32.562| r 42 391] I 52.221 2 21.709 | 2 31.539] 25 | 0.068 
26 | 1 22.896 | t 32.726] 1 42.555 | x 52.385 2 21.873 | 2 31.703 ] 26 | 0.071 
27 | I 23.060 | i 32.889 | 1 42.719 | 1 52.548 2 22.037 | 2 31.867 § 27 | 0.074 
28 [| I 23.224 | r 33.053 | 1 42.883 | 1 52.712 2 22.201 | 2 32.031 J 28 | 0.076 
29 | I 23.387 | I 33.217 | I 43.047 | 1 52.876 2 22.365 | 2 32.194] 29 | 0.079 
30 | 1 23.551 | § 33.381 | I 43.210 | © 53.040 2 22.529 | 2 32.3589 30 | 0.082 
31 | i 23.715 | 1 33-545 | I 43-374] 1 53.204 2 22.692 | 2 32.522 ff. 31 | 0.085 
32 | 1 23.879 | 1 33-7 I 43.538 | 1 53.368 2 22.856 | 2 32.686] 32 | 0.087 
33 | I 24.043 | 1 33.872 | 1 43.702 | I 53.531 2 23.020 | 2 32.850] 33 | 0.090 
34 | 1 24.207 | 1 34.036 | 1 43.866 | 1 53.695 2 23.184 | 2 33.013 f 34 | 0.093 
35 | I 24.370 | I 34.200] I 44.029 | I 53.859 2 23.348 | 2 33.177] 35 | 0.096 
36 Tr 24.534 | 1 34.3641 I 44.193 | I 54.023 2 23.512 | 2 33.341 F 36 | 0.0908 
37 | 1 24.698 | 1 34.528] 1 44.357 | i 54.187 2 23.675 | 2 33.505] 37 | 0.101 
38 |. 1 24.862 | 1 34.691 | 1 44.521 | 1 54.351 2 23.839 | 2 33.669 J 38 | 0.104 
39 | 1 25.026 | 1 34.855 | I 44.085 | i 54.514 2 24.003 | 2 33.833 J 39 | 0.106 
40 | I 25.190 | I 35.019] 1 44.849 | 1 54.678 2 24.167 | 2 33.996] 40 | 0.109 
4 [I 25.353 | I 35-183 | 1 45.012 | 54.842 2 24.331 | 2 34.160] 41 | o.r12 
42 | 1 25.517 | I 35-347 | I 45.176] i 55.006 2 24.495 | 2 34.3249 42 | 0.115 
43 | 1 25.681 | t 35.513 | 45.340 | I 55.170 2 24.658 | 2 34.488 | 43 | 0.117 
44 J 1 25.845 | t 35-674 | 1 45.504 | I 55.333 2 24.822 | 2 34.652 ff 44 | 0.120 
45 [| 1 26.009 | r 35.838] 1 45.668 | 1 55.407 2 24.986 | 2 34.8167 45 | 0.123 
46 | 1 26.172 | 1 36.002 | 1 45.832 | 1 55.661 2 25.150 | 2 34.979] 46 | 0.126 
47 | I 26.336 | x 36.166] x 45.995 | 1 55.825 2 25.314] 2 35.143 | 47 | 0.128 
48 | x 26.500 | 1 36.330] 1 46.159 | r 55.989 2 25.477 | 2 35.307 | 48 | 0.131 
49 | I 26.664 | « 36.493 | 1 46.323 | 1 56.153 2 25.041 | 2 35.471 | 49 | 0.134 
50 ft 26.828 | x 36.657 | 1 46.487 | 1 56.316 2 25.805 | 2 35.635] 50 | 0.137 
§t | 1 26.992 | 1 36.821 | r 46.651 | 1 56.480 2 25.969 | 2 35.7989 51 | 0.139 
§2 | I 27.155 | r 36.985] 1 46.815] 1 56.644 2 26.133 | 2 35.962] 52 | 0.142 
53 | I 27.319 | I 37-149] 3 46.978] x 56.808 2 26.207 | 2 36.126] 53 | 0.145 
54 1 I 27.483 | I 37.313 | I 47-142 | 1 56.972 2 26.460 | 2 36.290] 54 | 0.147 
55 | 1 27.647] 1 37.476] 1 47.306 | i 57.136 2 26.624 | 2 36.4541 55 | 0.150 
56 ft 27.811 | x 37.640 | 1 47.470 | I 57.299 2 26.788 | 2 36.618] 56 | 0.153 
57 1 1 27-975 I 47.634 | 1 57.463 2 26.952 | 2 36.781] 57 | 0.156 
58 Fr 28.138 I 47.797 | § §7-627 2 27.116 | 2 36.945.1 58 | 0.158 
59 | 28.302 1 47.961 | I 57.791 2 27.280 | 2 37.109] 59 | 0.161 
Side- Qh 10° For ; 
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TABLE II.—SIDEREAL INTO MEAN SOLAR TIME. 


TO BE SUBTRACTED FROM A SIDEREAL TIME INTERVAL. 
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2 40.549 
2 40.713 
2 40.877 
2 41.041 
2 41.205 


2 43.007 
2 43-171 
2 43-334 
2 43.498 
2 43.662 
2 43.826 
2 43.990 
2 44.154 
2 44.317 
2 44.481 
2 44.645 
2 44.809 
2 44.973 
2 45-137 
2 45.300 
2 45.464 
2 45.628 
2 45.792 
2 45.956 
2 460.120 
2 46.283 


17" 


185 


m m 8 
2 47.102 | 2 56.932 


2 47.266 
2 47-430 
2 47-594 
2 47.758 
2 47.922 
2 48.085 
2 48.249 
2 48.413 
2 48.577 
2 48.741 
2 48.905 
2 49.068 
2 49.232 
2 49.396 
2 49.560 
2 49.724 
2 49.888 
2 50.051 
2 50.215 


2 50.379 
2 50.543 
2 §0.707 
2 50.870 
2 51.034 
2 51.198 
2 51.362 
2 51.526 
2 51.690 
2 51.853 
2 52.017 
2 52.181 
2 §2-345 
2 §2-5°9 
2 52.673 
2 52.836 
2 53.000 
2 53-164 
2 53.328 
2 53-492 
2 53-656 
2 53.819 
2 53-983 
2 54-147 
2 54.311 
2 54-475 
2 54.638 
2 54.802 
2 54.966 
2 55.130 
2 55-294 
2 55-458 
2 55.621 
2 55.785 
2 55-949 
2 560.113 


2 46.447 | 2 56.277 
2 46.611 | | 2 56.441 
2 460.775 | 2 56.604 
2 46.939 | 2 56.768 


———$ 


2 57.0906 
2 57.260 
2 57-424 
2 57-587 
257-751 
257-915 
2 58.079 
2 58.243 
2 58.406 


2 58.570 
2 58.734 
2 58.898 
2 59.062 
2 59.226 


2 59.389 
2 59-553 
2 59-717 
2 59.881 
0.045 


0.209 
0.372 
0.536 
0.700 
0.864 
1.028 
1.192 
1.355 
1.519 
1.683 
1.847 
2.011 
2.174 
2.338 
2.502 
2.666 
2.830 
2.904 
3-157 
3.321 
3-485 
3-649 
3.813 
3-977 
4.140 
4-304 
4.468 
4.632 
4-796 
4-960 
5-123 
5.287 
5-451 
5-615 
5-779 
5-942 
6.106 
6.270 
6.434 
6.598 


WWWWW WWWWWH WWWWW WWWWWH WWRWW WWHWWW WwWwWWww WWWwWww Ww 





8 
6.762 
6.925 
7.089 
7-253 
7-417 
7.581 
7-745 
7-908 


8.400 
8.564 
8.728 
8.891 
9-955 


9-219 
9-383 
9-547 
9.710 
9.874 
3 10.038 
3 10.202 
3 10.366 
3 10.530 
3 10.693 
3 10.857 
3 11.021 
3 11.185 
3 11.349 
3 11.513 
3 11.676 
3 11.840 
3 12.004 
3 12.168 
3 12.332 


3 12.496 
3 12.659 
3 12.823 
3 12.987 
3 13-15% 
3 13-315 
3 13.478 
3 13.642 
3 13.806 
3 13-970 
3 14-134 
3 14.298 
3 14.461 
3 14.625 
3 14.789 
3 14.953 
3 18.117 
3 15.281 
3 15-444 
3 15.608 
3 15-772 
3 15-936 
3 16.100 
3 16.264 
3 16.427 


m 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


8.072 | 
8.236 | 3 18.066 


m 
3 16.591 
3 16.755 
3 16.919 
3 17.083 
3 17.246 
3 17.410 
| 3 17-574 
3 17.738 
3 17.902 


3 18.229 


3 18.393 
3 18.557 
3 18.721 
3 18.885 


3 19-049 
3 19.212 
3 19.376 
3 19.540 
3 19.704 
3 19.868 
3 20.032 
3 20.195 
3 29-359 
3 20.523 
3 20.687 
3 20.851 
3 21.014 
3 21.178 
3 23.342 
3 21.506 
3 21.670 
3 23.834 


3 21.997 
3 22.161 


3 22.325 
3 22.489 
3 22.653 
3 22.817 
3 22.980 
3 23-144 
3 23.308 
3 23-472 
3 23.636 
3 23.800 
3 23.963 
3 24.127 
3 24.291 
3 24.455 
3 24.619 
3 24.782 
3 24.946 
3 25.110 
3 25-274 
3 25.438 
3 25.602 
3 25.765 
3 25-929 
3 26.093 
3 26.257 





m s 

3 26.421 
3 26.585 
3 26.748 
3 26.912 
3 27.076 


3 27.240 
3 27-404 
3 27.568 
3 27-731 
3 27-895 
3 28.059 
3 28.223 
3 28.387 
3 28.550 
3 28.714 
3 28.878 
3 29.042 
3 29.206 
3 29-370 
3 29-533 
3 29.607 
3 29.861 
3 30.025 
3 30.189 
3 39-353 


3 30.516 
3 30.680 
3 30.844 
3 31.008 
3 31.172 


3 31.336 
3 31-499 
3 31.663 
3 31.827 
3 31.99! 
3 32-155 
3 32.318 
3 32.482 
3 32.646 
3 32.810 


3 32-974 
3 33-138 
3 33-308 
33-465 
3-629 
3- 793 


oO 
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4. 940 
5.104 
5.267 
5. 433 


Gs Go Gs Ga G 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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46.244 
46.407 
46.571 
46.735 
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7-063 
7-227 
7-390 
7-554 
7. 738 


7.561 
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3 
3 
3 
3 
3 
3 
3 
3 
38.380 
38.544 
38.708 
3 
3 
3 
3 
3 
3 
3 
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0.101 


0.104 
0.106 


0.109 
0.132 
0.315 
0.117 
0.120 


©.123 
0.126 
0.128 
©0.33I 
0.134 


0.137 
0.139 
0.142 
0. 145 
0.147 
0.150 
0.153 
o 156 
0.18 
0. r6! 


5-752 | 3 55-582 
5-916 | 3 55.746 
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TABLE III.—MEAN SOLAR INTO SIDEREAL TIME. 


TO BE ADDED TO A MEAN TIME INTERVAL. 








9-713 
© 19.877 
© 20.041 
© 20.206 
© 20.370 


© 20.534 


© 20.699 
© 20.863 


© 21.027 
© 21.191 


© 21.356 
© 21.520 
© 21.684 
© 21.849 


© 22.013 


© 22.177 
© 22.341 
© 22.506 
© 22.670 
© 22.834 


© 22.998 
© 23.163 
© 23.327 
© 23.491 
© 23.656 
© 23.820 
0 23.984 
© 24.148 
© 24.313 
© 24.477 
© 24.641 
© 24.805 
© 24.970 
© 25.134 
© 25.298 
© 25.463 
© 25.627 
© 25.791 
© 25-955 
© 26.120 
© 26.284 
© 26.448 
© 26.612 
© 26.777 
© 26.941 


© 27.105 
© 27.270 
0 27-434 
© 27.598 
© 27.762 
© 27.927 
0.28.091 
© 28.255 
© 28.420 
© 28.584 
© 28.748 
© 28.912 
© 29.077 
© 29.241 
© 29-405 


© 10.021 
© 10.185 
© 10.349 
© 10.514 
© 10.678 
© 10.842 
© 11.006 
OIT.171 
© 11.335 
© 11.499 
© 11.663 
© 11.828 
© 11.992 
© 12.156 


© 12.321 





































































© 16.263 


© 16.427 


0 16.592 
o 16.756 


© 16.920 
© 17.085 


© 17.249 
© 17.413 
© 17-577 
© 17-742 
© 17.906 
© 18.070 
© 18.234 
© 18.399 
© 18.563 
© 18.727 
© 18.892 
© 19.056 
© 19.220 
© 19.384 
© 19.549 
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© 35-319 
© 35.483 
0 35.648 
© 35.812 
© 35-976 
© 36.140 
© 36.305 
© 36.469 
© 36.633 
© 36.798 
© 36.962 
© 37.126 
© 37-290 
© 37-455 
© 37-619 
© 37-783 
© 37-947 
© 38.112 
o 38.276 
© 38.440 
© 38.605 
© 38.769 
© 38.933 
© 39-097 
© 39.262 


3" 








© 43-533 
© 43.607 
© 43.861 
0 44.026 
© 44.190 


© 44.354 
© 44.518 
© 44.683 
© 44.847 
© 45.011 


© 45.176 
© 45.340 
© 45-504 
© 45.668 
© 45.833 
© 45-997 
o 46.161 
© 46.325 
© 46.490 
© 46.654 
© 46.818 
© 46.983 
© 47.147 
© 47.311 
© 47-475 
© 47.640 
© 47.804 
© 47.968 
© 48.132 
© 48.297 
© 48.461 





© 49-447 
© 49.611 
© 49-775 
© 49-939 
© 50.104 
© 50.268 
© 50.432 
© 59-597 
© 50.761 
© 50.925 
© 51.089 
© §1.254 
© 51.418 
oO 51.582 
© 51.746 
0.51.91 
© §2.075 
© §2.239 
© §2.404 
oO 52.568 
© 52.732 
© 52.896 
© 53.061 
© 53-225 
© 53-389 
© $3°554 
© 53.718 
© 53-882 
© 54.046 
© 54.211 
© $4-375 
© $4-539 
© $4.703 
© 54.868 
© 55-032 
© 55.196 
© 55.361 
© $5-525 
© 55.689 
© 55.853 
0 56.018 
© 56.182 
© 56.346 
© 56.510 
© 56.675 
© 56.839 
© $7 -003 
© 57.168 
© $7-332 
© 57-496 
© 57.660 
© 57.825 
© 57-989 
© 58.153 
© 58.317 
o 58.482 
© 58.646 
0 58.810 


© 58.975 


h 


m 8 m 
© 49.282 | 0 59.139 


© 59-303 
© 59.467 
© 59.632 
© 59-796 
© 59.960 
I 0.124 
0.289 
0.453 
0.617 
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I 21.316 
I 21.480 
I 21.644 
I 21.809 
I 21.973 
1 22.137 
I 22.302 
1 22.466 
I 22.630 
I 22.794 
I 22.959 
I 23.123 
I 23.287 
¥ 23.451 
1 23.616 
1 23.780 
I 23.944 
I 24.109 
I 24.273 
I 24.437 
I 24.601 
1 24.766 
I 24.930 
I 25.094 
I 25.259 
I 25-423 
I 25.587 
125.751 
I 25.916 
1 26.080 


1 26.244 
1 26.408 
1 26.573 
1 26.737 
I 26.901 
I 27.066 
| I 27.230 
I 27-394 
I 27.558 
I 27.723 
1 27.887 
1 28.051 
I 28.215 
1 28.380 
1 28.544 





m 9s 
1 28.708 
1 28.873 


I 29.037 
I 29.201 


I 29.365 
I 29.530 


I 30.351 
I 30.515 
I 30.680 
I 30.844 
I 31.008 
I 31.172 
1 31.337 
I 31.501 
I 31.665 
I 31.829 
T 31.904 
I 32.158 
I 32.322 
I 32.487 
I 32.651 
I 32.815 
T 32-979 
1 33-144 
I 33 308 
I 33-472 
I 33-637 
I 33-801 
I 33-965 
I 34.129 
I 34-204 


I 34.458 


‘1 34.622 


1 34.786 
I 34-951 
I 35.115 
T 35-279 
T 35-444 
I 35.608 
I 35-772 
I 35-936 
I 36.101 
I 36.265 
I 30.429 
I 36.593 
1 36.758 
I 36.922 
I 37.086 
I 37-251 
I 37-415 
I 37-579 


I 37-743 
I 37.908 
I 38.072 
1 38.236 


I 38.400 





m 8 

t 38.565 
1 38.729 
I 38.893 
I 39.058 
I 39.222 
1 39.386 
T 39-550 
I 39-715 
1 39-879 
I 40.043 
I 40.207 
I 40.372 
I 40.536 
I 40.700 
1 40.865 
I 41.029 
I 41.193 
I 41.357 
I 41.522 
I 41.686 
1 41.850 
I 42.015 
I 42.179 
I 42.343 
I 42.507 
I 42.672 
I 42.836 
I 43.000 
I 43.164 
I 43-329 
T 43-493 
I 43.657 
I 43-822 
I 43.986 
I 44.150 
I 44.314 
I 44-479 
I 44.643 
I 44.807 
1 44.971 
I 45.136 
I 45.300 
I 45.464 


I 45.629 


1 45-793 
I 45-957 
1 46.121 
t 46.286 
1 46.450 
I 46.614 
1 46.778 
I 46.943 
I 47.107 
I 47-271 
I 47-436 
1 47.600 
1 47.764 
I 47.928 
I 48.093 
x 48.257 


1 48.750 
1 48.914 
I 49.078 


I 49.900 
X 50.064 


I 50.228 
I $9-557 


1 50.885 
I §1.050 
I §1.214 
I 51.378 


I §1.707 


I 52.035 
I 52.200 


T 52.364 
I 52.528 


1 52.857 


I 53.185 
I $3-349 
T 53-514 
I 53-678 
I 53-842 
I 54.007 


I $4-335 
I $4-499 
I 54.664 
tT 54.828 


1 §5.156 


1 55-485 
I 55.649 
I 55.814 
1 55-978 


I 56.306 


1 56.799 
1 56.964 
I §7.128 


I 57.456 


1 57-949 
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14.212 
14.377 
14.541 
14.705 
14.869 
15-034 
15.198 
15.362 
15-527 
15.691 
15.855 
16.019 
16.184 
16.348 
16.512 
16.676 
16.841 
17.005 
17.169 
17-334 

2 17.498 

2 17.662 


2 17.826 
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m 8 
2 17.991 
2 318.155 
2 18.319 
2 18.483 
2 18.648 
18.812 
18.976 
19.141 
19-305 
19.469 
19.633 
2 19.798 
2 19.962 
2 20.126 
2 20.290 


2 20.455 
2 20.619 
2 20.783 
2 20.948 
2 21.112 


2 21.276 
2 21.440 
2 21.605 
2 21.769 
2 21.933 
2 22.098 
2 22.262 
2 22.426 


2 22.590 
2 22.755 
2 22.919 
2 23.083 
2 23.247 
2 23.412 
2 23-576 
2 23.740 
2 23-905 
2 24.069 
2 24.233 
2 24-397 
2 24.562 
2 24.726 
2 24.890 
2 25.054 
2 25.219 
2 25.383 
2 25.547 
2 25.712 
2 25.876 
2 26.040 


2 26.204 
2 26.369 
2 26.533 


2 26.697 
2 26.861 


2 27.026 
2 27.190 
2 27-354 
2 27.519 
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2 27.683 
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TABLE III—MEAN SOLAR INTO SIDEREAL TIME. 


TO BE ADDED TO A MEAN TIME INTERVAL. 





m #§ 

2 27.847 
2 28.011 
2 28.176 
2 28.340 
2 28.504 
2 28.668 
2 28.833 
2 28.997 
2 29.161 
2 29.326 


2 29-490 
2 29.654 
2 29.818 
2 29.983 
2 30.147 
2 30.311 
2 30.476 
2 30.640 
2 30.804 
2 30.968 
2 31.133 
2 31.207 
2 31.461 
2 31.625 
2 31-790 
2 31-954 
2 32.118 
2 32.283 
2 32.447 
2 32.611 


2 32-775 
2 32-940 
2 33-104 
2 33-268 
"2 33-432 
2 33-597 
2 33-761 
2 33-925 
2 34-090 
2 34.254 
2 34.418 


2 34.582 fF. 


2 34-747 
2 34.981 
2 35-975 
2 35-239 
2 35-404 
2 35.568 
2 35 73? 
2 35-897 
2 36.061 
2 36.225 
2 36.389 
2 36.554 
2 36.718 
2 36.882 
2 37-047 
2 37-211 
2 37-375 
2 37-539 
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0.038 


0.041 
0.044 
0.047 
©.049 
0.052 
0.055 
0 057 


0.063 
0.066 


0.068 
0.071 
0.074 
0.077 
0.9079 


0.082 
0.085 
0.088 
©.090 

0.093 | 


0.096 
0.099 
©.101 
0.104 
0.107 
0.1150 
0.112 
O.115 
0.118 
0.120 


0.125 
©.1206 
©.129 
O.131 
0.134 

0.137 
0.140 
0.148 
0.145 


0.145 


0.181 
0.153 





. TABLE III—MEAN SOLAR INTO SIDERAL TIME. 
TO BE ADDED TO A MEAN TIME INTERVAL. 


2 37-704 
2 37.868 
2 38.032 
2 38.196 
2 38.361 


2 38.525 
2 38.689 
2 38.854 
2 39.018 
2 39.182 


2 39-346 
2 39-511 
2 39.675 
2 39.839 
2 40.003 
2 40.168 
2 40.332 
2 40.496 
2 40.661 
2 40.825 


2 40.989 
2 41.153 
2 41.318 
2 41.482 
2 41.646 
2 41.810 
2 41.975 
2 42.139 
2 42.303 
2 42.468 
2 42.632 
2 42.796 
2 42.960 
2 43-125 
2 43.289 
2 43-453 
2 43.617 
2 43.782 
2 43.946 
2 44.110 
2 44.275 
2 44.439 
2 44.603 
2 44.767 
2 44.932 
2 45.096 
2 45.260 
2 45-425 
2 45.589 
2 45-753 
2 45-917 
2 46.082 
2 46.246 
2 46.410 
2 46.574 


2 46.739 
2 46.903 
2 47.067 
2 47.232 





m 
2 47.560 


2 47-724 
2 47.889 
2 48.053 
2 48.217 
2 48.381 
2 48.546 
2 48.710 
2 48.874 
2 49-039 


2 49.203 
2 49.367 
2 49.531 
2 49.696 
2 49.860 


2 50.024 
2 50.188 
2 $9-353 
2 50.517 
2 50.681 
2 50.846 
2 §1.010 
2 51.174 
2 51.338 
2 §1.503 
2 §1.667 
2 51.831 
2 51-995 
2 52.160 
2 §2.324 
2 52.488 
2 §2.653 
2 52.817 
2 52.981 
2 $3-145 
2 53.310 
2 53-474 
2 53.638 
2 53.803 
2 53-967 
2 54.131 
2 54-295 
2 54.460 
2 54.624 
2 54.788 


2 54.952 
2 §5.117 
2 55-281 
2 55-445 
2 55.610 
2 55-774 
2 55-938 
2 56.102 
2 56.267 
2 56.431 


2 56.595 
2 56.759 
2 56.924 
2 57.088 


2 47-396 | 2 57.252 
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m™m 
2 57-417 


257.581 
2 57-745 
2 57-909 
2 58.074 
2 58.238 
2 58.402 
2 58.566 
2 58.731 
2 58.895 
2 59-059 
2 59.224 
2 59.388 
2 59-552 
2 59.716 
2 59.881 
0.045 
0.209 
0.373 
0.538 
0.702 
0.866 
1.031 
1.195 
1.359 
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3 10.559 
3 10.723 
3 10.887 
3 11.051 
311.216 
3 11.380 
3 11.544 
3 11.708 
3 11.873 
3 12.037 
3 12.201 
3 12.366 
3 12.530 


3 12.694 
3 12.858 


3 13.023 
3 13.187 
3 13-35! 
3 13-515 
3 13.680 
3 13.844 
3 14.008 
3 14.173 
3 14-337 
3 14.501 
3 14.065 
3 14.830 
3 14.994 
315.158 
3 15.322 
3 15-487 
3 15.651 
3 15.815 
3 15.980 
3 16.144 
3 16.308 
3 16.472 
3 16.637 
3 16.801 
3 16.965 


h 


3 20.415 
3 20.579 
3 20.744 
3 20.908 


3 21.072 


3 21.236 
3 21.401 
3 21.565 
3 21.729 
3 21.893 
3 22.058 
3 22.222 
3 22.386 
3 22.551 
322.715 
3'22.879 
3 23-043 
3 23.208 
3 23-372 
3 23-536 
3 23-700 
3 23.865 
3 24.029 
3 24.193 
3 24.358 
3 24.522 
3 24.686 
3 24.850 
3 25 179, 
3 25. 179 
3 25-343 





3 25.672 
3 25.836 
3 26.000 


3 26.165 | 


3 26.329 
3 26.493 
3 26.657 
3 26.822 
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m is 
3 26.986 
3 27.150 


8] 3 27.315 


3 27-479 
3 27.643 
3 27.807 
3 27-972 
3 28.136 
3 28.300 
3 28.464 
3 28.629 
3 28.793 
3 28.957 
3 29.122 
3 29.286 


3 29-450 
3 29.614 
3 29-779 
3 29-943 
3 30.107 
3 30.271 
3 30.436 
3 30.600 
3 30.764 
3 30-929 
3 31.093 
3 31-257 
3 31.421 
3 31.586 
3 31-750 
3 31.914 
3 32.078 
3 32.243 
3 32-407 
3 32-571 


3 32-736 


“Ga be ba & Www ww GW 


34-707 
3 34.871 
3 35-035 
3 35.200 








3 35-528 
3 35-693 
3 35-857 
3 36.021 


3 30.185 
3 36.350 
3 36.514 
3 36.678 
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3 41.771 
4 41-935 
3 42.099 
3 42.264 
3 42.428 


3 42.592 
3 42.756 
3 42.921 
3 43.085 
3 43-249 


3 43-413 
3 43-578 
3 43-742 
3 43-906 
3 44.071 


TAD, 
8 Sg 


OO Or Gin 2BW He On 


7: 027 
7-192 
7-356 


7: §20 
7-685 
7-849 
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m 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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3 49.820 
3 49.984 
3 50.149 
3 50.313 
3 50.477 
3 50.042 
3 50.806 
3 50.970 


3 51-134] 


3 51.299 
3 51.463 


3 51.627 
3 $1-791 
3 51.956 
3 52.120 
3 52.284 


3 52.449 
3 §2.613 
3 52-777 
3 52.941 
3 53-106 
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0.000 
0.003 
0.005 
oO. 

0.OII 
0.014 
0.016 
0.019 
0.022 
0.025 


0.027 
0.030 
0.033 
0.036 
0.038 
0.041 
0.044 
0.047 


0.049 
0.052 


0.055 
0.057 


0.063 
0.066 


0.068 
0.071 
0.074 
| 0.077 
0.079 
0.082 
0.085 
0.088 
0.090 
0.093 


0.096 


O.IoI 


0.104 
0.107 


o.110 
0.112 
0.115 
0.118 
0.120 


0.123 
0.126 
0.129 
0.131 
0.134 


0.137 
0.140 
0.142 
0.145 
0.148 
0.151 
0.153 
0.156 


0.159 
0.162 


— —_ ~~ 


For 


Seconds. 





TABLE IV. 
AZIMUTH OF POLARIS AT ALL HOUR ANGLES, 1915. 


[For hour angles o” to 12" the star is west of north, and for hour angles 12° to 24> it is east of north.) 
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and for hour angles 12" to 245 it is east of north.] 


TABLE IV. 
AZIMUTH OF POLARIS AT ALL HOUR ANGLES, 1915. 
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TABLE V. 


AZIMUTH OF POLARIS AT ELONGATION, rors. 
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Variation far— 





0.17 


+o.18 
0.18 
0.19 
0.20 
0.21 


+0.22 


0.37 
+0.38 
0.38 
0.39 
0.40 
0.41 
+0.42 | 
0.43 
0.44 
0.45 | 
0.46 | 


+0.46 ; 
0.4 
o.4b | 
0.49 | 
0.50 + 

+0.51 
0.52 | 
0.53 
0.54 | 
0.55 

+o.56 | 
0.57 
0.58 ! 
0.60 | 
0.61 | 


+-0.62 | 
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— 1.00 
1.00 
I.00 
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1.05 
1.0§ 


— 1.06 
1.06 
1.06 
1.06 
1.06 


—1.06 
1.07 
1.0; 
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1.07 

—1.08 
1.08 
1 0b 
1.08 
1.00 


1.0 
1 00 
1.09 
1.10 
1 1 
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TABLE V. 


AZIMUTH OF POLARIS AT ELONGATION, rors. 
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25-9 
35-3 
44.9 
54-4 
4.2 
13.9 
23-7 
23 33-7 
23 43-7 
23 53.8 
24 3.9 
24 14.2 
24 24.5 
24 35-0 
24 45.5 
24 56.0 


25 6.7 
25 17-5 
25 28.3 
25 39-3 
25 §0.3 
260 1.5 
26 12.7 
26 24.0 
26 35.5 
26 47.0 
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88° 51 


rd 10” 


fo.) 


! 


a 


noe oe oe oe ee | -~ ot et mt -— =~ A me ot ho 


é ae 


15 46.0 
15 58.4 
16 I1.1 
16 24.0 
16 37.1 
16 50.5 
17 4.1 
17 17-9 
17 32.0 
17 46.3 
18 0.8 
18 15.6 
18 30.7 
18 46.0 
Ig 1.6 


19 17-5 
IQ 25.5 
19 33.6 
19 41.8 
19 50.0 
19 58.3 
20 6.6 
20 15.1 
20 23.6 
20 32.2 


40.8 


58.3 

7.2 
16.2 
25.2 
34-3 
43-4 
52.7 

2.0 


11.4 
20.9 
30.4 
40.1 
49.8 


59-6 
9-4 
19.4 
29.4 
39.6 
49.8 
0.0 
10.4 
20.9 
31.4 
42.1 
24 52.8 
25 3.6 
25 14.5 
25 25-5 
25 36.6 
25 47-7 
25 59.0 
26 10.3 
26 21.8 


26 33.3 


49-5. 


on oe on oe | om ot ot el tte mt te ete tet tet = se ot = et et - tm =< et mt mt et ~~ mt Lo oe eo O° | 


» 
» 
~. 


15 34-9 
15 47-4 
16 0.0 
16 12.9 
16 26.0 
16 39.3 
16 52.8 
17 6.6 
17 20.7 
17 34-9 
17 49-5 
18 4.3 
18 19.3 
18 34.6 
18 50.1 


19 5-9 | 


19 13-9 
19 22.0 
Ig 30.1 
Ig 38.4 
19 46.6 
1g 55.0 
20 3.4 
11.9 
20.4 
29.1 
37.8 
20 46.5 
55-4 
4-3 
13-3 
22.4 


31-5 





~~ oh toe ms > i Lo on on oe oe oe es oe oo = > mt tm -o tt oe oe oe eo oe] — = oT coe oe OE oe -— ht et tt =~ ot me ot CUO} 


oo 
88° 51’ 20” 88° 51° 30°" 88° 51’ 40” 


56.3 


25 34.0 





~ re nr 








—— 


ie] 
I 
I 
I 
I 
if 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
IT 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
if 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


88° 51’ 50”’ 


a oe 


15 12.9 
I§ 25.2 
15 37.8 
1§ 50.6 
16 3.6 


16 16.9 
16 30.4 
16 44.1 
16 58.1 
17 12.3 
17 26.8 
17 41.5 
17 56.4 
18 11.6 
18 27.1 


18 42.8 
18 50.8 
18 58.8 
19 6.9 
1g 15.1 
19 23-3 
19 31.6 
IQ 40.0 
19 48.5 
19 57.0 
20 5.6 
20 14.2 
20 23.0 
20 31.8 
20 40.6 


20 49.6 


.20 58.6 


2I 
21 
21 


21 
21 
21 54 
22 3. 
22 13 





' Variation for— 
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— 


r”’ of 8. 





oe 


. 
. 


+0.62 | —1.10 
0.63 1.11 
0.64 1.11 
0.65 1.11 
0.66 1.11 

+0.68 | —1.12 
0.69 1.12 
0.70 1.13 
0.71 1.13 
0.72 1.13 

+0.74 | —1.14 
0.75 1.14 
0.76 1.14 
0.77 1.15 
0.79 1.15 

+0.80 | —1.15 
0.81 1.16 
0.81 1.16 
0.82 1.16 
0.83 1.16 

+0.84 | —1.16 
0.84 1.17 
0.85 1.17 
0.86 1.17 
0.86 | 1.47 

+0.87 | ~ 1.17 
0.88 1.18 
0.88 1.18 
0.89 1.18 
0.90 1.318 

+0.91 , —1.19 
0.91 | 1.19 
0.92 1.19 
0.93 | 1.19 
0.94 | 1.20 

+0.95 | —1.20 
0.95 1.20 
0.96 1.20 
0.97 1.20 
0.97 1.21 

+0.98 | —1.21 
0.99 1.a1 
1.00 1.21 
1.01 1.22 
1.02 1.22 

+1.02 | —1.22 
1.03 1.22 
1.04 1.23 
1.05 1.23 
1.06 1.23 

+1.07 | —1.23 

1.08 1.24 
1.09 1.24 
1.10 1.24 
1.10 1.24 

+I.12 | ~1.25 
1.13 | 1.25 
1.13 1.25 
1.14 1.26 
1.15 | 1.26 

+1.16 | —1.26 
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Sd id ed ce ed ed 88° 51’ o’’| 88° 51’ 10’’| 88° 51’ 2071 88° 51’ 30" 88° 51’ 40” 88° gr’ 50" ae 





—_ = + - 


Io 


20 
30 
40 
50 


10 
20 
30 
40 
50 


) fe) 


40° 


: 


Por en oe oe oo ee eo n° | 


26 58.5 
27 10.2 
27 22.0 
27 33-9 
27 45-9 
27 58.0 
28 10.2 
28 22.5 
28 34.9 
28 47.4 
29 0.0 
29 12.7 
29 25-5 
29 38.4 
29 51-5 
3° 4-5 
30 17.8 
30 31.2 
3° 44-7 
30 58.3 
31 12.0 
31 25.8 
31 39-7 
31 53.8 
32 8.0 
32 22.2 
32 36.6 
32 51.2 
33 5.8 
33 20.6 


33 35-5 
33 50.6 
34 5-7 
34 21.0 
34 30.4 


34 §2.0 
35 7-7 
35 23-5 
35 39-5 
35 55-5 
11.8 
28.2 
44.8 
1.5 
18.3 


35-3 
52-4 

9.6 
27.0 
44.6 

2.3 
20.2 
38.2 
56.4 
14.8 
33-3 
52.0 
10.9 
29:9 
49.1 

8.5 


ee en ee on oe eo es cee ee eo oe oe oo | mt tt tet ne Ee Oe © 


, vs 


26 46.0 
26 57.6 
27 «(9-4 
27 21.3 
27 33-2 
27 45-3 
27 57-5 
28 9.7 
28 22.1 
28 34.5 
28 47.1 
28 59.8 
29 12.6 
29 25-5 
29 38.5 
29 51.6 
30 4.8 
30 18.1 
30 31.6 
3° 45-1 
58.8 
12.6 
20.5 
40.5 
54-7 
8.9 
23-3 
37:8 
52-4 
7.1 
22.0 
37-0 
§2.1 
7:4 
22.8 


38.3 
54.0 
9:7 
25-7 
41.7 
57-9 
14. 
30. 
47-4 
4.2 
21.1 
38.2 
55-4 
12.8 
39-3 
48.0 
5.8 
23.8 
41.9 
0.3 
18.7 
37-4 
50.2 
1§.2 
34-3 
53-7 


on on coe oe oe oe eo eo Co oe oe eo oe oe, oe eo ce oe cae oo oe oe oe oe oe oe oo tt me et et ot tlt tt et 


a oe 


26 33-3 
26 45.0 
20 56.7 
27 8.6 
27 20.5 


27 32-5 
27 44-7 
27 50.9 
28 9.2 
28 21.7 
28 34.2 
28 46.9 
28 59.6 
29 12.5 
29 25-4 
29 38.5 
29 $1-7 
3° 5-0 
30 18.4 
3° 31-9 
30 45.6 
39 59-3 
31 13.2 
31 27.2 
31 41.3 


333 


24.3 
38.9 
53-6 
8.4 
23-4 
38.5 
53:7 
g.1 
24.6 
34 40.2 
55-9 


11.8 
27.8 


44.0 

0.3 
16.7 
33-3 
50.1 


6.9 
24.0 
41.2 
58.5 
16.0 


4 oe 


26 20.7 
26 32.4 
26 44.1 
26 55.9 
27 7.8 
27 19.8 
27 31-9 
27 44.1 
27 506.4 
28 8.8 


28 21.3 
28 33.9 
28 46.7 
28 59.5 
29 12.4 
29 25-5 
29 38.6 
29 51-9 
3° 5-3 
30 18.8 
3° 32-4 
30 46.1 
3° 59-9 
31 13-9 
3t 27-9 


42.1 
56.4 
10.8 
25-4 
40.1 


54-9 

9.8 
24.9 
40.0 
55-4 
10.8 
26.4 
42.1 
57-9 
13-9 
30.0 
40.3 

2.7 
19.3 
36.0 
52.8 

9.8 
26.9 
44.2 

1.7 


~~ tet ett etd tte tet tt et ot FH S & 0 


id os 


26 8.1 
26 19.7 
26 31.4 
26 43.2 
26 55.1 


27. 7.0 
27 19.1 
27 31-3 
27 43.6 
27 55-9 
28 8.4 
28 21.0 
28 33.7 
28 46.5 
28 59.4 
29 12.4 
29 25:5 
29 38.8 
29 52.1 
30 «5.6 
30 19.1 
30 32.8 
30 46.6 
31 9-5 
14.6 
28.7 
43.0 
57-4 
11.9 
26.5 
41.3 
56.2 
11.2 
26.4 
41.6 


57-0 
12.6 
28.3 
44.1 

0.0 
16.1 
32-3 
48.7 


21.9 
38.7 
55-6 
12.97 
29.9 
47-3 
4-9 
22.6 
40.5 
58.5 
16.7 
35-0 
53-5 
40 12.2 
40 31.0 
40 50.1 


41 9.2 


on A a eo on | = et ot oe ~~ = = et on oe oe | =< tot oe oe on Ee -— ~*~ & mt Pt = et mt me od tt ht ot lt = et mt ~— = om me — = et ot et | hCO 


‘ as 


25 55-5 
26 7.1 
26 18.7 
26 30.5 
26 42.3 


26 54.3 
27 6.3 
27 18.5 
27 39-7 
27 43-1 
27 55-5 
28 8.1 
28 20.7 


28 33.5 
28 46.4 


28 59.4 
29 12.4 
29 25-7 
29 39-0 
29 52-4 
3° 5-9 
30 19.6 
3° 33-3 
3° 47.2 
3r «1.2 


31 15-3 
31 29.6 
31 43-9 
31 58.4 
32 13.0 
32 27-7 
32 42.6 
32 57-6 
33 12.7 
33 27-9 


33 43-3 
33 58.8 
34 14.4 
34 30.2 
34 46.1 


35 2.2 
35 18.4 
35 34-7 
35 §1.2 
36 7.8 
36 24.5 
36 41.4 
58.5 
1§-7 
37 33-9 
50.5 
38 8.2 
26.0 
38 44.0 
39 (2.1 


39 20.4 
39 38-9 
39 57-5 
40 16.3 
49 35-3 


40 54-4 





1.24 
1.25 


+1.26 
1.27 
1.28 
1.29 
1.30 
+1.31 
1.32 
1.33 
1.34 
1.35 
+1.36 
1.38 
1.39 
1.40 
1.4! 
+1.42 
1.44 
1.45 
1.47 
1.48 
+1.50 
1.51 
1.52 
1.53 
1.55 
+1.56 
1.57 
1.59 
1.60 
1.61 


+ 1.63 
1.65 
1.66 
1.67 
1.68 


+1.69 
1.71 
1.72 
1.74 
1.75 
+1297 
1.78 
1. 80 
1.82 
1.83 
$1.85 | 
1.87 
1.88 


1.90 | 


1.92 


+ F.94 | 





— 1.26 
1.26 
1.27 
1.27 
1.27 
1.28 
1.28 
i 1.98 
1.29 
1.29 
1.29 
1.30 
1.30 
— 1.30 
1.31 
| 1.31 
1.31 
1.32 
1.32 
| 133 
1.33 
1.33 
1.34 
1-35 
| 135 
| 4.35 
— 1.36 
1.36 
1.36 
| 1.37 
1.37 
— 1.37 
1.38 
1.38 
1-39 
1.39 
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TABLE V. 


AZIMUTH OF POLARIS AT ELONGATION, rors. 
jariation for— 


\ Decl. | ee nnn ns DE ee fp oy riation for—_ 
88° si’ on 88° 1’ 10”’ 88° 1’ 20” 88° 1’ o” 88° 1’ o”’ 88° 1’ 7? 
Lat. . 5 5 m3 v4 ST SO of Lat.| "ob2, 
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~~ —$————_— — 











° , °] , ” ° , ” ° , as ° , ae io] ’ a ° , oo oe 
57 30 2 8264/2 8 7.8/2 7492/2 7306/2 712.0, 2 6 53.4 +3.50 
5740 |2 9 1.9} 2 8 43.2|/2 8 24.5; 2 8 §8]2 747.0) 2 7 28.3| 3.54 
§7 50 |2 9 37-7] 2 9 18.9]2 9 01/2 8 41.3] 2 8 22.5' 2 8 3.7 3-57 
58 o | 2 1013.8|/2 9 55.0] 2 9 36.1] 2 9 17.2|2 8 58.3 2 8 39.4 3-61 
58 10 | 2 10 50.4 | 2 10 31.5 | 2 10 12.5} 2 9 53-5|2 9 346,)2 915.8, 3.66 
58 20 | 2 11 27.4| 2 11 8.4] 2 10 49.3 | 2 10 30.3 | 2 10 11.2 | 2 Q 52.2 -+3-70 
58 30 | 2 12 4.8 | 2 11 45.7] 2 11 26.6] 2 11 7.4] 2 10 48.3 | 2 10 29.1 3-74 
58 40 | 2 12 42.7 | 2 12 23.5 | 212 4.3 | 2 11 45.0|/ 2 Ir 25.8 | 211 6.5 3-78 
58 so | 2 13 21.0] 2 13 1.7 | 2 12 42.3 | 2 12 23.0} 212 3.7 | 211 44.4| 3.82 
59 © | 2 13 §9.7 | 2 13 40.3 | 2 13 20.9 | 2 13 1.5 | 2 12 42.0, 2 12 22.6 3-87 
59 10 | 2 14 38.9 | 2 14 19.4] 2 13 59.9 | 2 13 40.3 | 2 13 20.8 | 2 13 1.3 | +3-92 
59 20 | 2 15 18.5 | 2 14 58.9 | 2 14 39.3 | 2 14 19.7 | 2 14 0.0| 2 13 40.4 3-96 
59 30 | 2 15 58.6] 2 15 38.9 | 2 1§ 19.2 | 2 14 59.5 | 2 14 39-7 | 2 14 20.0 4.00 
59 40 | 2 16 39.1 | 2 16 19.3 | 2 I§ 59.5 | 2 15 39-7 | 2 15 19.9] 2 15 0.1 4.05 
59 50 | 2 17 20.2] 217 0.2 | 2 16 40.3 | 2 16 20.4 | 2 16 0.5 | 2 15 40.6 4.10 
60 o | 2:18 1.7 | 2 17 41.7 | 237 21.6, 2:17 1.6) 2 16 41.6 | 2 16 21.6] +4.15 





TABLE Va. 


FOR REDUCING TO ELONGATION, OBSERVATIONS MADE NEAR ELONGATION. 





oe oe os as ao? on 














m ™ 
° 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ne) 
I +o1r] +021] + 0.1] + 0.1] +01] + 0.1] + 0.13] + 0.2 I 
2 0.2 0.2 0.2 0.2]/ 0.3 0.3 0.3 0.3 2 
3 0.4 0.4 0.4 0.5 0.6 0.6 0.7 0.7 3 
4 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 4 
5 + ro] + 1.1] + 1.3] + 1.4) + 1.6] + 1.7] + 1.9] + 2.0 5 
6 1.4 1.6 1.8 2.1 2.3 2.5 2.7 2.9 6 
7 2.0 2.2 2.5 2.8 3-1 3-4 3-7 3-9 7 
8 2.6 2.9 3-3 3-7 4.0 4-4 4.8 5.1 8 
9 3-3 3-7 4.2 4-7 5-1 5-5 6.0 6.5 9 
10 + 4.0] + 4.6] + 5.1) + 5.7] + 6.31 + 68] + 7.4] + 8.0 10 
11 4.9 5-6 6.2 6.9 7.6 8.3 9.0 9.7 It 
12 5.8 6.6 4 8.2 9.0 9-9 10.7 11.5 12 
13 6.8 7.8 q 9-7 10.6 11.6 12.5 13.5 13 
14 7.8 9.0 10.1 11.2 12.3 13.4 14.5 15.7 14 
15 + 9.0] +10.3 | +11.6 | +12.9 | +124.1 | +15.4 | +16.7 | +18.0 15 
10 10.2 11.7 13.2 14.6 16.1 17.5 19.0 20.4 16 
17 11.5 13.2 14.9 16.4 18.2 19.8 21.4 23.0 | 17 
18 12.9 14.8 16.7 18.5 20.4 22.2 24.0 25.9 18 
1g «14.4 16.5 18.6 20.7 22.7 24.7 26.8 28.9 19 
20 +16.0 | +18.3 | +20.6 | +22.9 | +25.1 | +27.4 | +29.7 | +32-0 20 
21 17.7 20.2 22.7 25.2 27-7 30.2 32.7 35-3 21 
22 19.4 22.1 24.9 27.6 30.4 33-2 35-9 38.7 22 
23 21.2 24.2 27.2 30.2 33-2 36.3 39.2 42.3 23 
24 23.0 26.3 29.6 32.9 36.2 39-4 42.7 46.0 24 
25 +25.0 | +28.6 | +32.1 135-7 +39.3 | +42.7 | +46.3 | +49.9 25 
26 27.0 30.9 34.7 38.6 42.4 40.3 50.1 54.0 26 
27 29.1 33- 37-5 41.6 45-7 50.0 54.0 58.2 27 
28 31.3 35- 40.3 44.7 49.2 53-7 58.1 62.6 | 28 
29, 33-6 38.4 43.2 48.0 52.8 57-6 62.3 67.1 29 
30 | +35.9 | +4z.1 | +46.2) +51.4 |] +56.5 | +61.6 | +66.7 | +71.8 30 


* Sidereal time irom elongation. 
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OR FINDING THE TIMES OF UPPER AND LOWER CULMINATION 
OF POLARIS FROM THE OBSERVED TIMES WHEN THE STAR IS 
ON THE SAME VERTICAL CIRCLE WITH THE STARS € URS# 
MAJORIS (MIZAR) SUB POLO AND 6 CASSIOPEIZ SUB POLO, 
RESPECTIVELY. 


Except at high latitudes, the pole star at either upper or lower culmination 
Furnishes a simple and convenient method for laying down a meridian line on the 
earth’s surface at points in the northern hemisphere. When the local time is 
unknown and accurate astronomical instruments are not available, the time of 
culmination of Polaris may be found by observing the instant when Polaris is 
vertically above (has the same azimuth as) € Urse Majoris (Mizar) below the pole, 
or 6 Cassiopeiz below the pole. In the former case, for the year 1915, Polaris is 
approaching upper culmination and in the latter case it is approaching lower 
culmination. The mean time interval which elapses between the observed times 
above mentioned and upper or lower culmination, as the case may be, are given 
for © Urse Majoris and 6 Cassiopeize for ten-day intervals in the following table. 
This method can not be used at places south of 30° north latitude. 


TABLE VI. 


MEAN TIME INTERVAL. 








¢ URS MAJORIS (MIZAR). 
(Upper culmination of Polaris.) 


6 CASSIOPETZ. 
(Lower culmination of Polaris.) 


ne ee eee ee 

















m s|}m sim s|{m s/|m 8 m s|m s 

Jan. 1} 818/816 814{ 812] 8 9g 9 29! 9 31 
zr} 8 8; 8 6, 8 4| 8 2] 7 59 9 18 | 9 20 

ar) 7 56 755 7 33 75t| 7 48 9T1/9 319 5'9 7/9 9 

July r0/ 8 13 812; 810/ 8 7 8 4 851] 852] 8 54| 8 56| 8 58 
20| 824; 8 23; 8 at, 8 18| 8 15 8 41 | 8 43] 8 44] 8 46} 8 49 

30 835 8 33, 8 31 8 28] 8 25 8 32) 8 33 | 8 35) 8 37 | 8 39 
Aug. 9 8 45 | 8 44, 8 42 8 39 | 8 36 8 23 | 8 25 | 8 26| 8 28] 8 31 
19} 855 853 8 5r| 8 49] 8 46 8 18| 8 19] 8 20| 8 22] 8 25 

27919 419 2 9 o| 857| 854 8 13| 815} 8 16| 8 18| 8 20 

| 

Sept. 8 91119 919 7 9 4/1 9 810! 8 12 | 813] 815! 817 
%|919| 917 915/912] 9 810! 811; 8 13] 815' 817 

28 | 9 23} 9 21; 9 19| 9 16! 9 8 13; 814] 8 16| 8 18 8 20 

Oct. 8, 9 26| 9 24: 9 22| 919° Q 8 16] 8 17 819) Bar! 8 23 
1 | 9 28! 9 26, 9 24/9 21' 9 8 21 B22 | 8 24 8 26, 8 28 

28 | 9 29; 9 27' 9 25/9 22| 9 B a8 | 829! 8 3r| 8 35 8 3s 
Nov. 7] 9 28 926 9 24 g9 21; 9 8 37 8 38 | 8 40 8 42; 8 44 
171 924] 922 920/917. 9 8 46| 847! 8 49/ 8 51 8 54 
27/919| 917 9151912 9 856) 8571 8so| 9 1t! 9 4 

| 

Dec. 7/913/911'9 91/9 6 9Q 9 7/9 9| 913t/ 913, 9 15 
719 5;9 3,9 1] 858, 8 919! 920 9 22] 9 24° 9 27 

27 | 8 56| 8 54' 852} B49 8 9 30/ 9 31! 9 33| 935) 9 38 

311 8531 85r: 849! 8 46 8 43 30! 9 40! 9 42, 9 441 9 47! 9 49 
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ON THE ARRANGEMENT AND USE OF THE AMERICAN 
EPHEMERIS AND NAUTICAL ALMANAC. 


_ The matter contained in the first 175 pages of this volume is intended pri- 
marily for the use of navigators, and consists of ephemerides of the Sun and Moon 
and of the planets Mercury, Venus, Mars, Jupiter, and Saturn. The remainder 
of the book contains ephemerides of all the planets, of their satellites, of 825 fixed 
stars, elements for the computation of predictions of eclipses of the Sun and Moon 
and ef occultations of stars, tables of the pole star, Polaris, and in addition miscel- 
laneous data for the convenience and use of astronomers, surveyors, and the general 
public. 

, TIME. 


There are in general use three different kinds of time, True Solar Time—also 
called Apparent Solar Time—Mean Solar Time, and Sidereal Time. 

True or Apparent Solar Time is measured by the diurnal motion of the Sun, 
the length of the day being the interval between two successive transits of the 
Sun over the same meridian, and the time of day being the hour-angle of the Sun 
westward from the meridian. Owing to the obliquity of the ecliptic and to the 
lack of uniformity of the motion of the Earth in its orbit, the rate of motion of 
the Sun in hour-angle and the length of the apparent solar day are not constant. 
Therefore clocks and chronometers can not be regulated to apparent solar time, 
which may, however, be determined by observations of the Sun when visible. 

Mean Solar Tsme is measured by the motion of a fictitious body called the 
mean Sun which is supposed to move uniformly in the celestial equator, com- 
pleting the circuit in one tropical year. Since mean solar time is uniform and 
regular in its passage, clocks and watches may be regulated to it, and those in 
ordinary use are usually so regulated. 

Mean solar time can not, of course, be determined by direct observation, but 
may be determined indirectly by correcting observations of the Sun for the equa- 
tion of time (page 702), or by converting to mean time sidereal time determined 
by observations of fixed stars (page 701). 

The Mean Solar Day is the unit of mean solar time, and is equal in length 
to the mean or average of all the true or apparent solar days of the year. It 
may be otherwise defined as the interval of time elapsing between two successive 
transits of the mean Sun across the meridian of any place. 

Sidereal Time or star time, in general terms, is measured by the diurnal motion 
of the fixed stars, or, speaking more precisely, by the diurnal motion of that point 
on the celestial equator called the vernal equinox, from which the right ascensions 
of the heavenly bodies are measured. Astronomical clocks regulated to sidereal 
time are called sidereal clocks. Sidereal time may be determined from observations 
of stars whose right ascensions are known. 
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A Sidereal Day is very nearly the length of time in which the Earth rotates 
on its axis and is accurately defined as the time interval between two successive 
transits of the vernal equinox over the same meridian. The sidereal day is shorter 
than the mean solar day by 3™ 56*.555 sidereal time or 3™ 55°.909 mean solar 
time, the tropical year of 365.2422 mean solar days containing 366.2422 sidereal 
days. Sidereal time and the length of the sidereal day are subject to slight irregu- 
larities on account of small differences between the positions of the true and mean 
equinoxes. 

The mean solar and sidereal days are each divided into 24 hours. About 
March 23 (civil date) of each year, about two days after the vernal equinox, there 
is an instant when the face of a sidereal clock shows the same time as a mean 
time clock, and the former gains on the latter 3™ 56°.555 sidereal time per mean 
solar day, so that at the end of a year it will have gained one sidereal day and 
will again agree with the mean time clock. 

The Equation of Time is the difference in hour-angle between the true Sun 
and the mean Sun. The true Sun is sometimes before and sometimes behind 
the mean Sun by an amount which varies from zero to about 16 minutes. The 
equation of time is given on pages I and II of each month of the Greenwich 
Ephemeris, and in the Solar Ephemeris for the Meridian of Washington, pages 
518-525. 

The Civil Day begins at midnight and comprises 24 hours, the hours being 
counted from o to 12 in two series; the first, marked A. M., running from midnight 
to noon, and the second, marked P. M., running from noon to midnight. 

The Astronomical Day begins at noon on the civil day of the same date, the 
24 hours being counted from o to 24, running from noon of one day to noon of 
the next following day. Astronomical time as well as civil time may be either 
apparent or mean. 

The civil day begins twelve hours before the astronomical day; therefore the 
first half of the civil day corresponds to the last half of the preceding astronomical 
day, and the last half of the civil day coincides with the first half of the astronomical 
day of the same date. Thus, January 9, 2 o’clock, A. M., civil time, is Tanuary 8, 
14", astronomical time; and January 9, 2 o’clock, P. M., civil time, is January 9, 
2), astronomical time. 


PRECEPTS FOR THE CONVERSION OF TIME. 


To convert Sidereal Time at any place into Mean Solar Teme, subtract the 
sidereal time of local mean noon for the beginning of the astronomical day, from 
the given sidereal time, and convert the interval of sidereal time thus found into 
mean time by means of Table II, page 686. 

To convert Mean Solar Time at any place into Sidereal Time, convert the given 
interval of mean time (counted from mean noon) into sidereal time by means 


Table III, page 689, and add the sidereal time of local mean noon for the beginning 


of the astronomical day. 

Processes similar to the above may be employed, using the mean time a 
sidereal noon given on page III of the Greenwich Ephemeris instead of the sidereal 
time of mean noon. 
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To convert Apparent Solar Time into Mean Solar Time, add or subtract the 
equation of time as indicated on page I of the Greenwich Ephemeris, or add 
algebraically the equation of time taken from the Washington Solar Ephemeris, 
pages 518-525. 

To convert Mean Solar Time «nto Apparent Solar Time, add or subtract the 
equation of time as indicated on page II of the Greenwich Ephemeris, or subtract 
algebraically the equation of time taken from the Washington Solar Ephemeris, 
pages 518-525. 

To convert Civ Time into Astronomical Time.—If the civil time is marked 
A. M., take one from the day and add twelve to the hours; if the civil time is 
marked P. M., take away the designation P. M. 

To convert Astronomical Time into Civil Time.—lIf the astronomical time is 
Jess than twelve hours, write P. M. after it; if greater than twelve hours, subtract 
twelve hours from it, mark the result A. M., and add one to the days. For example, 
October 3, 23 hours, astronomical time, is October 4, 11 o’clock, A. M., civil time. 

To convert Mean Solar or Stdereal Time of any meridian B to that of another 
meridian A, add the difference of longitude expressed in time when A is east of B, 
and subtract the difference of longitude when A is west of B. 


PART I.—THE EPHEMERIS FOR THE MERIDIAN OF GREENWICH. 


Pages 2-145 give data arranged under the heads of the several months, and 
are therefore designated as the Calendar. Each month covers 12 pages, numbered 
from I to XII, whose contents are as follows: 

Page I contains, for Greenwich apparent noon of each day, The Sun’s Apparent 
Right Ascension and Declination, and the Equation of Time. Adjoining columns 
contain the differences of these quantities for one hour. By multiplying any one 
of these differences by the hours and parts of an hour from Greenwich apparent 
noon, and adding the product to, or subtracting it from, the corresponding quantity 
at noon, according as that quantity is increasing or decreasing, we obtain the value 
of the quantity in question for any given Greenwich apparent time. The hourly 
differences are given for the instant of apparent noon at Greenwich, but when 
great accuracy is required they should be interpolated for half the hours and parts 
of an hour of the Greenwich apparent time. 

The Equation of Time given on page I is the mean time of apparent noon, or the 
hour-angle of the mean Sun at that instant. The heading of the column directs 
how the equation is to be applied to apparent time, or the time given by an obser- 
vation of the Sun, in order to get mean time. When in the course of the month 
there is a change from addition to subtraction or the reverse (as in the months of 
April and June), the two different directions are separated by a line, while a corre- 
sponding line below points out the dates between which the change occurs. 

The Sun’s Semidiameter and the Sidereal Time of Semidiameter Passing Meridian 
are also given on page I. The semidiameter is used in reducing the altitude of the 
upper or lower limb of the Sun to the altitude of the center; and in reducing the 
angular distance between the limb of the Sun and any other object, to the distance 
from the center of the Sun. The sidereal time of semidiameter passing the meridian 
is employed in obtaining the passage of the Sun’s center over the wires of a transit 
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instrument, when the passage of one limb only has been observed. The quantity 
found in this column is to be added to the time of transit of the first, or western, 
limb; and to be subtracted from the time of transit of the second, or eastern, limb. 

This page is chiefly used when the Sun is observed on the meridian, at which 
instant the local apparent time is o* o™ o*. The longitude from Greenwich expressed 
in time is then the corresponding Greenwich apparent time before or after noon 
according as the longitude is east or west. The longitude of any place is therefore 
the factor employed in reducing the quantities on this page to apparent noon at 
that place. 

The right ascension of the Sun thus reduced is the sidereal time of local apparent 
noon, and the difference between that and the clock time of the meridian passage 
of the Sun is the error of the clock on sidereal time. 

The declination of the Sun reduced to the meridian, or apparent noon, of the 
place, is required in finding the latitude from a meridian altitude of the Sun. 

As an example of the use of page I:— 

Let the Sun’s declination be required at apparent noon, 1915, April 15, ata 
place whose longitude is 89° 40’, or 5" 58™ 40° west from Greenwich :— 





hm i s 
Local apparent time . . . April15, 0 o o 
Longitude from Greenwich (additive) . . . . 5 58 40 
Greenwich apparent time. . . . Aprilis, 5 58 40 


Reducing the minutes and seconds to decimals of an hour, we find that this 
moment is 5".978 after Greenwich apparent noon on April 15, or 18°.022 before 
Greenwich apparent noon on April 16. 

On page 38 of the Ephemeris we find that the change of declination in one 
hour is: 


cd 





April 15, at Greenwich apparent noon . . . . +53. 94 
April 16, at Greenwich apparent noon . . . . +53. 54 
Difference for one day . . . . . . — 0.40 


If great exactness is desired, we find the amount of this hourly difference for 
the time which is halfway between Greenwich noon and the time of observation; 
that is, for 3 hours after Greenwich noon of the 15th, this being half of 6 hours. 
Three hours is 0.125 of a day; so the calculation ts as follows: 


a” 





Difference for one hour, Aprils . . . . +53. 94 

Change for 0.125 of a day or—o0”’.40X0.125 . . — 0.05 

Difference at 3 hours after noon... . . . -+-53- 89 
53-89 X §.978=322".2=5/ 22.2 

Declination at Greenwich noon, Aprilrs .. . N. 9 28 42.7 

Change in 5.978 hours (additive) . . . . § 22.2 

Sun’s declination at time of observation . « N. 9 34 49 


When the time of observation is only a few hours before Greenwich noon, it 
may be better to count the longitude backward from this nearest noon. Thus, in 
the example just given the time is 18".022 before Greenwich noon of April 16; half 
this interval is about 0.375 of a day, and the hourly motion for the middle of the 
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nterval is 53°’.69. Then, we find— 


° 4 os 





Declination at Greenwich noon, April 16. . N. 9g 50 12.4 
Product of 53.69 X 18.022 =967’”.6 (subtractive) — 16 7.6 
Sun's declination at time of observation. . N. 9 34 48 


It will always be well to make the calculation in both ways, as a check; but if 
the results differ slightly, the one derived from the nearest noon should be regarded 
as the more accurate. 

Page II contains, for Greenwich mean noon of each day, The Sun’s Apparent 
Right Ascension and Declination, the Equation of Time, and the Sidereal Time of 
\fean Noon. The hourly changes of these quantities are also given, and may be 
used in reducing them for the longitude, or to any Greenwich mean time. When 
great precision is required, these changes should be interpolated for half the Green- 
wich time, as described in explaining the calculation of the declination. 

The Equation of Time given on page II is the apparent time of mean noon, 
and is equivalent to the hour-angle of the true Sun at the instant of mean noon. 
The heading of the column directs how the equation must be applied to mean time 
in order to obtain apparent time. 

The Sidereal Time of Mean Noon is the right ascension of the mean Sun at 
Greenwich mean noon. It may be reduced for the longitude, or to any Greenwich 
mean time, by using the hourly difference, 9°.8565; or by Table III, page 689 of 
this volume, for reducing intervals of mean solar to sidereal time. 

The right ascensions and declinations on pages I and II are affected both by 
aberration and nutation, and therefore denote the apparent positions of the true 
Sun. Page I is used for observations which depend upon apparent time, as when 
the Sun is observed on the meridian; while page II is used when the times have 
been noted by a clock or chronometer regulated to mean time, as is the case in 
most observations of the Sun out of the meridian. 

The Sun’s declination is required whenever that body is observed for the 
purpose of finding latitude, local time, or azimuth, and the equation of time is 
needed in finding the apparent time when determining the latitude from observa- 
tions of the Sun out of the meridian. 

The sidereal time of mean noon, or right ascension of the mean Sun, is useful 
in converting mean time to sidereal time. We first find the Greenwich mean 
time, then the right ascension of the mean Sun for that time, and this being added 
to the local astronomical mean time will give the sidereal time. 

The sidereal time of mean noon, reduced for the longitude of the place, is also 
used in converting sidereal time to mean time. Subtracting the reduced value 
from the given sidereal time gives the interval of sidereal time from noon, and that 
is converted into the required mean time by subtracting from it the corresponding 
reduction of a sidereal interval to a mean-time interval, taken from Table II, 
page 686 of this volume. Instead of using Table II, this reduction may be found 


by multiplying 9°.8296 by the hours and parts of an hour of the sidereal interval 
from noon. 


As examples of the use of page II :— 
33281°—1915——45 (Eph 15) 
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1.—Let the Sun’s right ascension and the equation of time be required for 
1915, July 13, 10" 3™ 30°, A. M., mean time, at a place whose longitude is 85° 15’, 
or 5" 41™ o°® west of Greenwich. 


hom s 
Local astronomical mean time . . . . . July 12, 22 3 30 
Longitude from Greenwich (additive) . . . . . 5 41 © 
Greenwich mean time _.. . . . . . july 13, 3 44 30=3°.7417 
Sun's Right Ascension. Equation of Time. 


hm i °s$ mS 
July 13, Greenwich noon 7 26 34.28 July 13, Greenwich noon 5 25.71 (subtractive) 
H. D. 10°.173X 3.7417 + 38.06 H. D.+0°.316X3.7417 +s. 18 

7 27 12.34 5 26. 89 


In this case the hourly differences interpolated to half the interval, or 1°.87 after noon, have 
been used. The equation of time is here subtractive from mean time. 


2.—If the sidereal time is required for the same time and place, we have— 


h m s 
July 13, sidereal time (at Greenwich mean noon) . . 721 &57 
Reduction for 3" 44™ 30° from Table III, or 9* BS65X3. 7417 . + 36. 88 
Add the local astronomical mean time . . 22 3 30.00 
The required sidereal time is (rejecting 24") . . . 5 25 15.45 


3.—On 1915, July 13, A. M., at a place whose longitude is 85° 15’ W., suppose 
the sidereal time to be 5" 26™ 12°.44 and that the corresponding mean time is 
required. 
The astronomical day is July 12; the longitude in time,+ 5" 41™ 0°, or +5".6833 


hms 
July 12, sidereal time (at Greenwich mean noon) . . . 7 17 12.01 
Reduction for 5" 41™ 0° from Table III, or 9°.8565X 5.6833. + 56. 02 
The sidereal time of local mean noon 7 18 8.03 
The given sidereal time (teat if necessary for the following sub- 
traction) . . . 29 26 12. 44 
Subtracting the first from the second gives the sidereal interval 
from noon. . 22 8 4. 41=22". 1946 
Reduction for 22" 8™ 4".41 ‘from Table II, or —9* 8296X232. 1346 — 3 37-57 4; 
The required astronomical mean time is . July 12, 22 4 26.84 


Page III contains, for Greenwich mean noon of each day, The Sun’s True 
Longitude and Latitude, and the Logarithm of the Radius Vector of the Earth. The 
longitudes of the Sun are the true geometric longitudes, not corrected for aberm- 
tion. They are given in two columns, headed, respectively, A and A’; A representing 
the Sun’s longitude counted from the true equinox of the date; and A’, the same 
coordinate counted from the mean equinox of the beginning of the Besselian fict:- 
tious year. The latitude is referred to the mean ecliptic of the date. Columns of 
hourly differences are given to facilitate finding the Sun’s longitude, or the logarithm 
of the radius vector, for any hour from noon. 

The last column on page III contains the Mean Time of Sidereal Noon; that is, 
the number of hours, minutes, and seconds after Greenwich mean noon when the 
vernal equinox passes the meridian of Greenwich. It may be reduced to any 
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1eridian, or to any Greenwich sidereal time, by using the hourly difference, 
- 9°.8296, to effect the necessary interpolation. The reduction, however, can be 
aken directly from Table II for reducing intervals of sidereal time to mean solar 
ime. 

This column may be used in converting sidereal time to mean time instead of 
hat on page II. As an illustration, let us take Example 3, above. 

It is seen in advance that the sum of the mean time of sidereal noon and the 
riven sidereal time is less than 24 hours. Were it more than 24 hours, the mean 
ime of sidereal noon should be taken out for July 11; that is, the preceding astro- 
1omical day. 


hm i =“°s 

July 12, the mean time of Greenwich sidereal noon is . . . 16 40 3.70 
Reduction for longitude from Table II, or —9'.8296X 5.683 . . — 55. 86 
The mean time of local sidereal noon. . . . . - 1639 7.84 
Add the given sidereal time . . . . . . . - § 26 12. 44=5", 4368 

The sum is . . . . . . . . . . 22 § 20.28 
Reduction for 5> 26" 12°.44 from Table II, or—9*.8296==5.4368 — 53. 44 

The required astronomical mean time . . July 12, 22 4 26.84 


Page IV contains The Moon’s Semidiameter and Equatorial Horizontal Parallax 
for each mean noon and midnight at Greenwich. Columns adjoining those of the 
horizontal parallax give the change of that quantity in one hour, by means of 
which it can be reduced to any other Greenwich mean time, in the same way as 
the Sun’s declination and the equation of time in the preceding examples. The 
sign plus or minus is prefixed to the hourly differences, according as the horizontal 
parallax is increasing or decreasing. 

The reduction of the Moon’s semidiameter may be readily found by multiply- 
ing the reduction of the horizontal parallax by 0.2725 (see p. xi), or by simply 
computing the proportional part. 


If, for example, the semidiameter of the Moon is to be taken out for 1915, March ro, 7", P. M., 
Greenwich mean time, we see that the difference of the semidiameters at noon and midnight of 
March 10 is 3’’.7; then, 


12) ; 7==3//.7 32/2 


which is the correction to be subtracted from the semidiameter at noon, because the semidiameter 
is decreasing. The Moon’s semidiameter for March 10, 7", is therefore 157 51’’.1. 


The Moon’s semidiameter and horizonal parallax are required for all obser- 
vations of the Moon. When great precision is needed, the hourly differences 
should be interpolated for half the interval of Greenwich time from noon or mid- 
night, and the horizontal parallax should be corrected for the latitude of the place 
of observation. 

The mean time of The Moon’s Upper Transit at Greenwich and the Age of the 
Moon are also contained on page IV. The time of transit is given to tenths of a - 
minute, and is accompanied by a column of differences for one hour of longitude, 
by means of which the local time of the Moon’s meridian transit may be computed 
tor any other place whose longitude is known. The age of the Moon, or the time. 
elapsed since the preceding new Moon, is given to tenths of a day. 
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Pages V-XII contain The Moon's Right Ascension and Declination for each 
day and hour of Greenwich mean time. They are accompanied by columns af 
differences for one minute, which are also given at each hour. The Greenwich 
mean time, which is required for taking out these quantities, may either be taken 
from a well-regulated chronometer, or may be obtained by applying the longitude, 
converted into time, to the local mean time of the observer. The right ascension 
or declination is taken out for the given day and hour of Greenwich mean time; 
the Diff. for 1 Minute is multiplied by the minutes and parts of a minute of the 
Greenwich time, and the product is added to or subtracted from the quantity, 
according as the latter is increasing or decreasing. 

Thus, suppose the Moon’s right ascension and declination are required for 
1915, January 25, 10% 10™ 30°, astronomical mean time at Greenwich :— 


Right Ascension. . Decknation. 
h m 8 e 4 a” 
January 25, 10" . . - 4 4 3-80 . . . . - N. 26 4 331 
Diff. 2.1777X10.5 . . . 22. 87 +5/’.425 X10.5 + 57.0 
January 25, ro" 1o™ 30°. - 4 4 26.67 . . . . . N. 26 § 30.1 


For the sake of precision, the differences here employed have been interpolated for 5™.2=07.09. 


Page XII contains also the Phases of the Moon and the dates of the Moon's 
Perigee and Apogee, or least and greatest distances from the Earth. 

Pages 146-177 contain the geocentric ephemerides of the seven major planets. 
The places given are apparent positions; that is, they are referred to the equator — 
and true equinox of the date, and are corrected for aberration. All the data except _ 
meridian passage are given for the instant of Greenwich mean noon. The column 
Meridian Passage shows the hour, minute, and tenth of that passage of the planet 
over the meridian of Greenwich which occurs next after the noon.of the date. 

The right ascension and declination of a planet are required whenever it ss __ 
observed for time, latitude, or azimuth. The mode of reducing the ephemeris — 
positions of planets to other instants of Greenwich mean time is the same as that 
given far the Sun on pages 704-707. The local mean time of meridian passage of | 
any planet, at any place, can be found by dividing the proper daily difference of | 
the ephemeris times by 24, multiplying the quotient by the longitude of the place 
expresséd in hours and fractions, and applying the product with its proper sign | 
to the time of Greenwich passage. 

Pages 178~199 contain the heliocentric coordinates of the seven major planets, 
and the logarithms of their distances from the Earth. The Heltocentric Longitude — 
is reckoned, not from the true equinox, as in the preceding ephemerides, but from 
the mean equinox of the date. It is, therefore, necessary to apply nutation, if the 
longitude from the true equinox is required. The Daily Motion is given for the 
instant of Greenwich mean noon. The column Reduction to Orlit contains the 
correction to be applied to the heliocentric longitude in order to obtain the longi- 
tude counted along the orbit of the planet. The latter is equal to the distance 
from the mean equinox to the node, plus the distance from the node to the planet. 
The Heliocentric Latitude is counted from the mean ecliptic of the date. The 
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Logarithm of Radius Vector is the logarithm of the distance of the center of the 
planet from that of the Sun, at the Greenwich mean noon whose date is given in 
the first column. The last two columns give, respectively, the logarithm of the 
true distance of the center of the planet from that of the Earth, for the Greenwich 
noon indicated on the left-hand side of the page, and for the time which 1s midway 
between that date and the date next below it. In the case of Mercury, this inter- 
mediate date is mean midnight of the same day; in the case of Venus and Mars, 
it is the mean noon of the day immediately following; in the case of Jupiter and 
Saturn, it is mean noon of the second day following; and in the case of Uranus 
and Neptune, mean noon of the fourth day following. 

Pages 200-207 contain the rectangular coordinates of the center of the Sun, 
referred to the center of the Earth as the origin, and to the true equator and equinox 
of each date as the plane and point of reference. Each coordinate is given both 
for Greenwich mean noon and for Greenwich mean midnight of the same day. The 
columns Reduc. to Mean Eq’x of Jan. o, give the corrections to be applied to the 
coordinates for noon in order to obtain the corresponding coordinates referred to 
the mean equator and the mean equinox of the beginning of the Besselian fictitious 
year. 

Pages 208-211 contain for every Greenwich mean noon and midnight the 
apparent geocentric longitude and latitude of the Moon referred to the true ecliptic 
and equinox of the date. 

Page 212 contains the position of the Moon’s Equator, the Longitude of the 
Moon's Perigee, the Mean Longitude of the Moon's Ascending Node, and the Moon's 
Mean Longitude. 

Page 213 contains the elements of the Moon’s Libration, and the Sun’s Aber- 
ration and Horizontal Parallax. ‘The formule for finding the libration in longitude 
and latitude are given on page xi. The Sun’s Aberration is the quantity which 
is to be applied to the true longitude of the Sun in order to obtain its apparent 
longitude. The correction being negative shows that the apparent longitude as 
affected by aberration is always less than the true longitude. The Sun’s Horizontal 
Parallax, given in the last column, is the angle subtended by the equatorial radius 
of the Earth, as seen from the center of the Sun. 

Pages 214, 231-232 contain data for precession and the obliquity of the ecliptic, 
together with all sensible terms arising from the motions of the equator and ecliptic. 
To show clearly the relations of these quantities, let 

A= the longitude of any body referred to the true equinox of the date. 
\'=the longitude of the same body referred to the mean equinox of the 
beginning of the Besselian fictitious year. 
t), = the adopted value of the general precession. 
6’t)= the principal term of the nutation in longitude; or, in other words, the 
correction to be applied to the longitude of a body referred to the 
mean equinox of date, in order to obtain that longitude as referred to 
the true equinox, exclusive of short period terms. When the cor- 
rection is positive, the longitudes referred to the true equinox are 
greater than those referred to the mean equinox; while the contrary 
is the case when the correction has a negative sign. 
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6’'y =the short period terms of nutation in longitude, given on pages 231-237. 
q =the true or apparent obliquity of the ecliptic at the date. 
q@’=the mean obliquity of the ecliptic at the beginning of the Besselian 
fictitious year. 
6’w@=the principal term of the nutation of the obliquity of the ecliptic; or, 
in other words, the correction to be applied to the mean obliquity of 
date in order to find the true or apparent obliquity, exclusive of 
short period terms. This quantity is tabulated on page 214, and ts 
positive or negative according as the true obliquity is greater or less 
than the mean obliquity. 
6'’aa= the short period terms of nutation in obliquity, given on pages 231-2372. 
t= the fraction of a year intervening between the instant when the Sun’s 
mean longitude was 280° and the date for which A or @ is required. 
Then— 
A= +r9,+8'+5" ph 
oo = a)’ —0/’ 464 T+8’W+86/"w 
Page 214 contains, for each fifth Greenwich mean noon throughout the year, 
certain quantities which may be described in terms of the above notation as fol- 
lows: The Precesston an Longitude from 1915.0=T%,; the Nutation in Longi- 
tude= 0's; the Nutation in Right Ascension= (6's) cos w’; the Nautaton 11 
Obliquity = 6’a@, and the Obliquity of the Eclipttc=@—0''w, which is the true 
inclination of the Earth’s equator to the ecliptic, exclusive of the terms depending 
on the Moon’s longitude. 


PART II.—THE EPHEMERIS FOR THE MERIDIAN OF WASHINGTON. 


Pages 216-217 contain formule for reducing the positions of fixed stars, 
including expressions for the Besselian star-numbers and star-constants, and for 
the independent star-numbers; the whole based upon the constants of the Panis 
Conference of May, 1896, and expressed in the notation of BESSEL. 

Pages 218-221 contain the logarithms of the Besselran Star-Numbers, A, B, 
C, D, for each Washington mean midnight, with the values of E appended at the 
bottoms of the pages. The terms of short: period have been included. These 
numbers serve to reduce the mean place of a star at the beginning of the Besselian 
fictitious year to its apparent place at the dates for which the numbers are given, 
and in ordinary cases four-figure logarithms suffice; but where extreme accuracy 
is desired the logarithms of A, C, and D are sometimes needed to five places of 
decimals. If used in accordance with the English and French notation, the pair 
of quantities A and B must be interchanged with the pair C and D; that is, A 
must be interchanged with C, and B with D. Along with the solar day, the first 
column contains the sidereal hour of Washington mean midnight for certain dates. 
and by interpolation among them it is easy to find the sidereal time for which any 
set of quantities is given. 

The following is an example of the reduction of a star to apparent place by 
the Besselian star-numbers: 
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Computation of the apparent place of 2 Aquila, July 2, 1915, for the upper transit at Washington. 


loga 0.5165 log 5 7.2435” logc 8.0427 log d 8.8236n 

log A 9.8629 §6—log B 0.8181n 3=— log C_—So 0. 5218 )3=—S log D_si1.30420 

log a’ 0.5153 log 8’ = 9.9941 log c’ 9.4340 logd’ 8.4140” 

log Aa 0.3794 log Bb 8.0616 log Cc 8.5645 log Dd 0.1278 

log Ad’ 0.3782 log Bb’ 0.8122" = log Cc’ 9.9558 log Dd’ 9.7182 

h m s e ‘ ” 

Mean Place, 1915.0 a = 18 37 37-244 6, =-—9 8 5.20 
Aa = + 2.395 Ad’ = +2.39 
Bb = + 0.012 By = —6.49 
Cc= + 0.037 C/ = +0.90 
Dd = + 1.342 Dd’ = +0.52 

= + 0.002 th! = 0.00 

te = + 0.001 

Apparent Place, July 2, 18 37 41.033 —9 8 7.88 
—f’= — 0.005 


@=18 37 41.028 


Pages 222-229 contain the Independent Star-Numbers, which can frequently 
be advantageously used instead of the Besselian Star-Numbers. The terms of 
short period have been included. These quantities are connected with those of 
Bessel by the relations given on page 216, which also contains the formule and 
precepts for the application of both systems of numbers. In order to use the 
Besselian numbers, it is necessary to have the values of the star-constants, a, b, c, 
d, a’, b’, c’, d’, while the independent star-numbers render it possible to determine 
the apparent place of a star without computing these star-constants. Four-figure 
logarithms usually suffice, but where extreme accuracy is desired the logarithms of 
g and h are needed to five places of decimals, and G and H are needed to one-tenth 
of a minute of arc. The column rf gives the fraction of a year, counted from the 
beginning of the Besselian fictitious year to each date. 

The following is an example of the reduction of a star to apparent place by 
the independent star-numbers: 


Computation of the apparent place of 2 Aquila, July 2, 1915, for the upper transit at Washington. 




















h m e ‘ 
= 22 23.1 6,=-9 8.1 
Q@ = 18 37.6 G+a, = 17" o™.7 
H=1r 22.5 H+a,= 6 o81 
hm is 
log ys 8.8239 log ys 8.8239 a = 18 37 37.244 
log g 1.2050 log h 1.3100 f= - + 2.237 
sin (G+a,) 9.98537 sin (H+@,) 0.0000 (g) = + 0.166 
tan 6, 9.2063” sec 6, 0.0055 (h) = + 1.379 
Th = + 0.001 
log (9) 9.2205 log (A) 0.1394 —_——— 
a= 18 37 41.027. 
log 9 1.2050 log kh 1.3100 6, =-—9 8 5.20 
cos(G+a@,) 9.4078" cos(H+a@,) 6.7648 (7) = —4.10 
sin 6, 9.20077 (h’) = 0.00 
log (9) 0.6128n (1) = +1.42 
log (h’) 7.2755" Ty! = 0.00 
6=-—o9 8 7.88 
log + 0.1591 
cos 6, 9-9945 
log (7) 0.1536 
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Page 230 contains for every tenth sidereal day the Besselian and Independent 
Siar-Numbers, exclusive of all short-period terms. They are useful in computing 
ephemerides of stars, similar to those on pages 287-486, for which constants con- 
taining short-period terms should not be employed. 

Pages 231-232 contain for Washington mean midnight of each day the short- 
period terms of the nutation in longitude and obliquity, for use in connection with 
the formule on page 217, and the coefficients mentioned below, which are given 
for each star on pages 287-486. 

Pages 233-250 contain the mean places of eight hundred and twenty-five stars. 
for the beginning of the Besselian fictitious year, or, in other words, for the moment 
when the Sun’s mean longitude is 280°. The annual variations are to be considered 
as the differential coefficients of each coordinate with respect to the time at the 
beginning of the year. 

Pages 251-286 contain the apparent positions of fifteen northern circumpolar | 
stars for every upper transit at Washington. The mean solar time of transit is 
given in the column Mean Solar Date, in order that each transit above and below 
the pole may be readily identified. Suppose, for example, that the transit of 
Polaris below the pole on January 26 is to be found, and we wish to know whether | 
it precedes or follows the upper transit of the same date. On page 251 we find 
that the upper transit occurs January 26.2; the lower transit, therefore, occurs 
January 26.7. But the lower transit following that of July 1 (page 257) does not 
take place until July 2.3. Hence the lower transit of July 1 precedes the upper one 
of the same date. A transit occurring very nearly at noon may also be identified 
without a computation to ascertain the actual mean date, by simply noting the 
tenth of a day in the column Mean Solar Date. 

The secant and tangent of the apparent declination for the 15th of each month 
and the mean place in right ascension and declination for the beginning of the year 
are given for each star at the foot of the page. 

Pages 287-486 contain, for every tenth upper transit at Washington, the 
apparent places of 800 stars, being all those given in the list of mean places, except 
the twenty-five circumpolars. The mean solar date in the left-hand column of 
each page gives the day and tenth of the transit, so that intermediate transits 
may be readily identified; and to facilitate interpolation, the differences of each 
coordinate are given for every ten days. 

In connection with the ephemeris of each 10-day star there are given at the 
foot of the page, (1) the secant and the tangent of the mean of the star’s greatest 
and least apparent declinations during the year, (2) the seconds of the mean place 
in both right ascension and declination for the beginning of the year, and (3) the 
coefficients of the short-period terms of the nutation, the use of which is explained 
on page 217. 

Pages 487-510 contain ephemerides of ten southern circumpolar stars in all 
respects similar to those of northern circumpolar stars on pages 251-286. 

Pages 511-517 contain the mean errors for 1920 in both right ascension and 
declination of the places of the 825 stars on pages 233-250 taken from Astronomical 
Papers of the American Ephemerts, Vol. VIII, Part 2, pages 370-382. They furnish 
data for estimating approximately the accuracy of the Mean Places of the Stars 
on pages 233-250. 
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Pages 518-525 contain the Apparent Right Ascension and Declination of the 
Sun, both for Washington mean and apparent noon, and the Hourly Motton of the 
Sun in these coordinates; the Equation of Time, the Semidiameter of the Sun, and 
the Stdereal Time of Semidtameter Passing Meridian, for Washington apparent 
moon; and, lastly, the Sidereal Time of Mean Noon. The hours and minutes of 
right ascension and the degrees and minutes of declination are always made the 
same for both mean and apparent noon. In cases where they really differ, the 
minute which would have been numerically larger is diminished by one, and the 
seconds increased by sixty, so that the sum of the two remains correct. The 
hourly motions in right ascension and declination are given for the columns headed 
Mean Noon, but may be regarded as having the same values for apparent noon. 

The Equation of Time for Apparent Noon is the correction to be applied to appar- 
ent time in order to obtain mean time. It is, therefore, mean time minus apparent 
time. Each number as given is the mean time of transit of the Sun’s center over the 
meridian of Washington, counted from the nearest noon. The use of all the quan- 
tities is substantially the same as in the Ephemeris for the Meridian of Greenwich. 

Pages 526-541 contain the right ascension, declination, semidiameter, and 
parallax of the Moon at the moment of upper and lower transit over the meridian 
of Washington. The mean time given in the third column is that of transit of 
the Moon’s center over this meridian. The differences for one hour of longitude 
are the amounts by which the local mean times of transit over a meridian one hour 
west of Washington would exceed those given in the column Mean Time of Transit, 
supposing the rate of change to be uniform and equal to what it is at the instant 
of transit over the meridian of Washington. The next four columns need no 
especial explanation, except that the differences for one hour of longitude are — 
computed as if the motion of the Moon in right ascension were uniform, or, in 
other words, they are differential coefficients corresponding to the instants of Wash- 
ington transit. By means of them, when second differences are taken into account, 
the position of the Moon can be computed with great exactness for the moment of 
transit over any meridian not more than one hour distant from Washington. To 
obtain the same accuracy for more distant meridians, we may proceed as follows: 
Let F represent either the Mean Time of Transit, the Right Ascension of Center, 
or the Geoceniric Declination of Center, and let D represent the corresponding D+}- 
ference for One Hour of Longitude. Write down three successive values of F, 
together with the corresponding values of D, and difference the latter as in the fol- 
lowing scheme, where the middle values, F, and D,, belong to the culmination 
from which is to be derived the value of F for the culmination on the meridian 
whose longitude is A:— 


Diff. for 
Function. t Hour of a’ 4” 
Longitude. 


F_, D., a’ 
F, D, a’’ b 


| Fs, Di, 


Then, for the culmination at the meridian r 


ASb 
FP, =F,+ADo+ = (a" +a") + 36, 


(Eph 15) 
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where A must be expressed in hours and decimals of an hour, and reckoned from 
Washington or from 180° from Washington according as the upper or lower cul- 
mination is used for the middle value (F,). Adding twelve hours to the Washington 
time of lower transit at Washington gives the local time of upper transit at places 
whose longitude is 180° from Washington. 

The columns of Stdereal Time of Semidiameter Passing Meridian, Geocenirx 
Semidiameter and Equatorial Horizontal Parallax need no explanation, except that 
they are all given for the moment of transit. The column Bright Limbs is given 
to indicate to the observer which limbs are illuminated. When one limb is full 
and the terminator is within 1’’ of the opposite limb, both can be well observed. 
and in such cases both are indicated, the defective limb being indicated by az 
italic letter or numeral, and the correction for defective illumination (as seen from 
Washington) being given in a foot-note. 

Pages 542-558 contain for each of the seven major planets, the geocentric 
Apparent Right Ascension and Declination, the Horizontal Parallax, Semidtameter, 
and Sidereal Time of Semidiameter Passing Meridian, for the moments of all tran- 
sits which it is usually desirable to observe over the meridian of Washington. The 
columns following the dates give the Washington mean times of these transits. 
The stellar magnitude at opposition for Mars, Jupiter, Saturn, Uranus, and 
Neptune, respectively, is given at the bottom of the page containing the ephemeris 


of the planet. 
PART III.—PHENOMENA. 





This part gives the dates of the principal astronomical phenomena of the year, | 


expressed in Washington mean time, except in the case of the eclipses, which are | 


expressed in Greenwich mean time. 


Pages 560-564 contain all necessary data respecting the solar eclipses which 


occur during the year. 
The eclipse elements are given for the moment of conjunction of the Sun 


and Moon in right ascension, but the subsequent tables and results are computed | 


from the exact positions of these bodies at the several instants referred to. The 
times and angles designated as the circumstances of a lunar eclipse remain the 
same throughout all parts of the Earth, and require no explanation beyond a 


mere statement of the fact that in computing them the geometrical diameter of | 


the Earth’s shadow has been augmented in the proportion of 51:50. The principal 


circumstances of each total and annular eclipse are stated in five lines, as follows :— | 
The line entitled ‘Eclipse begins” gives the Greenwich mean time at which | 


the Moon’s penumbra first touches the Earth, together with the latitude and 
longitude of the point of contact. 
The line entitled ‘‘Central eclipse begins’’ gives the time when the axis of 


the Moon’s shadow first touches the Earth, and the latitude and longitude of the | 


point of contact follow. 

The line entitled ‘‘Central eclipse at local apparent noon”’ gives the time when 
the axes of the Earth and of the shadow cone lie in the same plane. The latitude 
and longitude of the point where the axis of the shadow cone then cuts the Earth's 
surface follow, and there the eclipse will be central and the Sun will be exactly on 
the meridian. 

The lines entitled ‘‘Central eclipse ends’”’ and ‘‘ Eclipse ends’”’ give, respectively, 


the times when and the localities where these events occur, the phenomena being — 


the converse of those denoted by the similar phrases for the beginning. 
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In the case of partial solar eclipses the axis of the Moon’s shadow does not 
come into contact with the Earth, and the three lines entitled, respectively, ‘‘Cen- 
tral eclipse begins,” ‘Central eclipse at local apparent noon,” and ‘“‘Central eclipse 
ends,” are replaced by a single line entitled ‘‘Greatest eclipse,’ whereon are given 
the time when and the latitude and longitude where the eclipse attains its greatest 
magnitude. The latter phenomenon necessarily occurs with the Sun in the horizon. 

Maps of the Ecltpses.—The regions in which each eclipse is visible are shown 
upon the map relating to it, from which may be taken approximately, for any 
place, both the times of the beginning and ending of the eclipse and its magnitude. 
The dotted curves show the outline of the shadow for each hour of Greenwich mean 
time, and therefore pass through all places where the eclipse begins or ends at 
the hour indicated. To find the instant of beginning at any place, we determine 
by inspection between what pair of these curved lines the place is situated. The 
eclipse will then begin between the corresponding hours of Greenwich mean time; 
and the fraction of the hour may be determined by dividing the hour in the same 
proportion as the space representing it on the map is divided by the place in 
question. This division may be made a little more exact by allowing for the 
changes in the spaces as indicated by their varying width. The Greenwich mean 
time thus found must be reduced to local mean time by applying the longitude. 

As an example, suppose we wish to find the times at which the eclipse of 1915, 
August 10, begins and ends at a point near Honolulu, latitude 21° 18’ N., longitude 
157° 55° W. 

For the beginning we compare the distance of the place from the curves of 9" 
and 10%, and find it to correspond to about 10 minutes from the former, thus giving 
for the approximate time of beginning 9" 107; for the end we compare the distance 
of the place from the curves of 12" and 135, and find it to be about 20 minutes from 
the former, thus giving for the approximate time of ending 12" 20, and both of 
these results are probably correct to within 3 or 4 minutes. 

Changing to local mean time, we shall have— 








Beginning. Ending. 

d hm d h m 
Greenwich mean time . . . . August 10 9g 10 Io 12 20 
Longitude west . . . . . 10 32 10 32 
Local meantime. . . . . August 9 22 38 Io 1 48 


In the case of total and annular eclipses, a fair estimate of the magnitude of 
the eclipse at any place may be obtained from the position thereof relatively to 
the central line and to the limit. On the central line the eclipse is annular or 
total, while between the central line and the limit the maximum magnitude of 
the eclipse is given by the quotient of the distance of the place from the limit 
divided by the distance of the central line from the limit; the measurements being 
made upon a line drawn through the place, perpendicularly to the central line. 

More Accurate Computations.—A more accurate determination of the phases, 
as visible at any point of the Earth’s surface, may be obtained from the Besselian 
elements which are given for every 10 minutes of Greenwich mean time. Their 
geometric signification is as follows :-— 

Let us imagine a plane passing through the center of the Earth, perpendicular 
to the right line joining the centers of the Sun and Moon. This latter line is the 


axis of the Moon’s shadow, and the plane is called the fundamental plane or plane 
[Eph 15] , 
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of xy. We take the intersection of this plane with that of the Earth’s equator as _ 
the axis of x, and the center of the Earth as the origin of coordinates. The ax | 


of y is perpendicular to that of x, and directed toward the north; x and y are then 
the coordinates of the point in which the axis of the shadow intersects the funda- 
mental plane, and they are here expressed in terms of the Earth’s equatorial 
radius as unity. The angle d, of which the sine and cosine are both given, is the 
declination of that point of the celestial sphere toward which the axis of the shadow 
is directed; or, in other words, it is the declination of the center of the Sun as seen 





from the center of the Moon. The angle yu is the Greenwich hour-angle of this — 


same poimt of the celestial sphere. 

The quantities /, and /, are the radii of the shadow cones upon the funda- 
mental plane, /, corresponding to the penumbra, and /, to the umbra, eg annulus. 
The notation is that of CHAUVENET’S Spherical and Practscal A stronomey,-in which 
i, is regarded as positive for an annular and negative for a total eclipse. 

The angles j, and /,, the tangents of which are given, are the angles which the 


elements of the respective shadow cones make with the axis of the shadow; or, | 


they are the semiangles of the two cones. 

In order to facilitate interpolation to any required moment, the logarithms 
of x’, y’, and 4’, which are the changes of x, y, and #, in one minute of time, are 
given at the bottom of the table. 

The method of computing an eclipse from its Besselian elements is based on 
the fact that at the moments of beginning and ending the distance of the observer 


from the axis of the shadow or penumbra is equal to the radius of the latter at the 


point of observation. To find this distance and radius we proceed as follows: 

(1) The coordinates of the observer, S, 7, and €, together with their varia- 
tions in one minute, are computed for some assumed moment of Greenwich mean 
time, as near as practicable to the true time of the required phase. 

(2) The coordinates x and y of the axis of the shadow, together with their 
variations in one minute, are taken for the same moment from the tables of elements. 

(3) From (1) and (2) the position and motion of the observer relative to the 
axis of the shadow are found. 

(4) The radius of the penumbra or umbra at a distance from the fundamental 
plane equal to that of the observer is also computed. 

(5) Then, assuming the motions to be uniform, we determine the time required 
for the observer to be brought to a distance from the axis of the shadow equal to 
this radius. 

The formulze and directions for the several steps in the computation are as 
follows :-— 

(1) Find p cos g’ and psin g’, which are the geocentric coordinates of the 
station referred to the Earth’s equator, p being the distance from the center of the 
Earth and ¢’ the geocentric latitude. These coordinates may be computed from 
the following table based on the compression of the Earth adopted at the Paris 
Conference of 1911, 1/297, by the formule— 


pcos p’=F cos p 
psin g’= et z 
@ being, as usual, the geographic latitude. 
{Eph 1s) 
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Table jor Computing the Geocentric Coordinates of a Place. 





For the assumed Greenwich mean time of computation, take from the table 
of elements the values of sin d, cos d, and #. Then, with A for the longitude west 
from Greenwich, the coordinates of the observer will be— 

§= pcos p’ sin (u—A) 

n=psin g’ cosd—pcos p’ sin d cos (u—A)=74,—7, 

C=psin pp’ sin d+ pcos Pp’ cosd cos (u™—A)=6,+ 6, 
and their variations in one minute of mean time will be— 


&’ =[7.63992] p cos p’ cos (u—A) | 
7’ = [7.63992] Pp cos P’ sin d sin (u—A) =[7.63992] & sind 
¢’ is not needed. 

(2) For the same assumed moment of Greenwich mean time, take from the 
tables of elements the coordinates x and y of the axis of the shadow, together with 
their variations for one minute, which are equal to one-tenth of the differences of 
two consecutive numbers. ‘These variations are represented by x’ and y’, and their 
logarithms are given beneath the tables of x and y. 

(3) The distance m and position-angle M of the axis of the shadow relatively 
to the observer, and the relative motions, » and N, are computed by the formula— 
msin M=x —& 
mcos M=y —7 
nsin N=x'—&’ 
ncos N=y'—1/ 

(4) Both for the shadow and for the penumbra, the radius L at the distance ¢ 
from the fundamental plane is computed by the formula— 


L=Il—§€ tan f 
i and { being found from the table of elements, and € computed in (1). 
(5) If the time chosen for computation is exactly that of the beginning or 
ending of the eclipse, we shall have— 
m=L 
{Eph 15} 
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But, as this condition will rarely be fulfilled on a first trial, a correction 7 to the 
assumed time is computed thus: Find the angle # from the equation, 


sin yp. ™ sin (~—*) 


There will be two values for this angle, of which one will be in the first and the 
other in the second quadrant when sin ¢# is positive, and one in the third and the 
other in the fourth quadrant when sin # is negative; but simplicity will be gamed 
by taking only that value of + for which cos # is positive. This value lies between 
the limits + 90° and —90°. The correction tT to the assumed time of beginning or 
ending of the eclipse will then be found, in minutes, from— 

m cos (M— M—-N) L cos ¢ 

n 


t= — 


where the double sign is to be taken negative for the "beginning and positive for the 


ending. 
However, one such pair of values of 7 can not give the times of both beginning 
and ending with accuracy. To attain that, we must commence the computation 


by assuming two times, one near the beginning and the other near the ending of | 
the eclipse, both of which may be derived from the chart with sufficient exactness. | 





The computation for the first assumed time will give a small value of 7 which, when — 


applied to the assumed time, will give the beginning of the eclipse nearly correctly, 


and a large value which will give an inaccurate time of ending. Similarly the 


computation for the second assumed time will give a small and nearly correct value 
of r for finding the time of ending, and a large and inaccurate negative value for 
finding the time of beginning. We shall thus deduce two times of each phase, only 
one of which is to be regarded as approximately correct. 


The more accurate times of beginning and ending may now be taken in place — 


of those originally assumed, and the whole computation may be repeated, thus 
leading to a pair of values of 7, which should be very small and accurate. Such 
a repetition of the computation will in general be advisable, to guard against acci- 
dental numerical errors, but a second approximation may be obtained without it, 
by finding a corrected value of 7 in accordance with the formule— 


ad , 
ér= xi! tIs.srools cos @) or [sin (NF 4) —n, cos (NF#)] 
To=T+OT 

where the double signs are to be taken negative for the beginning of the eclipse and 

positive for the ending. /’ is the variation of / for one minute of time, and its 

numerical value can be taken by inspection from the table of Besselian elements. 
If the resulting values of 7, are not greater than fifteen minutes, the corrected 

times of contact thus obtained will be theoretically exact within less than a second, 

but the uncertainties of the solar and lunar tables are such that an unavoidable 

error of several seconds may exist in the prediction. To guard against numerical 


mistakes it 1s better, after making this final correction, to repeat the computations — 


so far as to obtain new values of m and L for the corrected times. If these two 
quantities agree within a unit of the fourth place of decimals, the times employed 


are generally correct within a second of time. If they differ too widely, the | 


computer must use his own judgment as to making further corrections and com- 


“utations. 
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the formula— 


P= N—4+180° for the beginning, 
for the ending, 


or P=N+¢% 


719 


Position-angle of Point of Contact.—The position-angle P, of the point of con- 
tact, reckoned from the north point of the Sun’s limb toward the east, is found by 


it being assumed that, in each case, the value of # is taken between the limits + 90°. 


Computation of the Solar Eclipse of 1915, August 10, for a point near Honolulu. 


The position of the point chosen is— 


Latitude, p=+ 21 


° , a” 


18 oO 


Longitude, A= +157 55 oO 


Its geocentric coordinates are— 


p sin p'= 9.55747 
p cos p’= 9.96946 
From the Eclipse Chart we find the approximate times of the phases to be— 


d 
Beginning August 10 
Ending 10 


12 


h m 
9 10 
20 


Greenwich Mean Time, 7, August 10, 


be 
r 

ée—A 

pcos gp’ 

sin (¢—A) 

log & 

& 

psin gp’ 

cos d 

log 1, 

); 

pcos yp’ 

sin d 

cos (u—A) 

log 7, 

up) 

1=l—™ 

psin gp’ sind 

q 

pcos p’ cos d cos (u—A) 
- 

f=84+4% 

const. log 

pcos p’ cos (H—X) 
log &’ 


° 
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| Greenwich Mean Time. 


Beginning. 
gh 10™ 


136 10 24 
+157 55 Oo 
— 21 44 36 

9.96946 
9.56873 
9.53819 0 
— 0.34529 
9°55747 
9.98347 


9.54094 
+ 0.34749 
9.96946 
9.43254 
9.96795 


9.36995 
+ 0.23439 
+0.11310 

8.99001 
+ 0.09773 

9.92088 
+ 0.83345 
+ 0.93118 

7-63992 

9-93741 


7-57733 








183 40 
+157 55 
+ 25 45 


Ending. 


125 20™ 


9° a 


9.96946 
9.63817 
9.60763 
+ 0.40516 
9:55747 
9-98355 
9.54102 
+ 0.34755 
9.96946 
9-431584 
9-95453 
9-35553 
+ 0.22674 
+ 0.12080 
8.98901 
+ 0.09750 
9.90754 
+ 0.80824 
+ 0.90574 
7-63992 
9-92399 


7-56391 











oe 


5+ 


Oo 


54 


720 


&' 
const. log 
& sin d 
log 77’ 

7!’ 

x—& 
y- 
x! —&' 
y' 1 
m sin M 
m cos M 


tan M 
M 
sin M 
log m 
nsin N 
n cos N 


tan N 
N 

sin N 
log n 
tan j 
log © 


€ tan f 
l 


L 
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Beginning. 

+ 0.003779 
7-63992 
8.97073 ” 
6.61065 n 

— 0.000408 

— 0.47834 

+ 0.25541 

+ 0.004325 

— 0.003087 
9.67974 ” 
9.40724 
0.27250 n 

— 61° 54’ 0” 
9:94553 % 
9-73421 
7-63599 
7-48954 
0.14645 ” 

+ 125° 31 toy 
9.91060 
7°72539 
7.66403 
9.96903 
7.63306 

+ 0.00430 

+ 0.55479 

+ 0.55049 

— 187° 25’ 2 
9.11090 
9-73421 
0.25925 
9.10436 

+ 7° 18’ a1” 


2.00882 














an 


9.99635 7 
2.00517 n 





+ 101.198 


9-74975 
9.99646 
2.27461 





2.01182 
(Eph rs, 


Ending. 
-+ 0.003664 
7 -63992 
9-9391 7 | 


6.67909 

+ 0.000475 

+ 0.31098 

— 0.41735, 

+ 0.004437 

— 0.003983 
9-49273 

9.62050 4 

9.872231 

+ 143° 18° 33° 
9.77634 
9.71639 
7-64709 

7.60021 1 

0.04688 n 
+131° 54’ 48” 
9.87166 
7-77543 
7-66404 
9-95700 
7.62104 
+ 0.00418 
+ 0.55445 
+ 0.55027 

+ 11° 23’ 45" 
9.29576 
9.71639 
0.25942 
9.27157 

+ 10° 46’ 16” 


1.94096 
9.991 36 
1.93232 
— 85.570 


9.74058 
9.99228 
2.22457 


1.95743 
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+ 


nN 


Tt 


T+ 


Los ¢ 


Beginning. 


— 102.760 


m 
— 1.562 


d h m 
10 9g 8.438 


721 


Ending. 
+ 90.662 
mt 

+ 5.092 


d ih m 
IO I2 25.092 


Since the value of 7 for the ending is rather large, we compute the correction 
Sz for this phase as follows: 

















Ending. Ending. 
const. log 5.3100 cos (N + ) 9.9005 7 
log & 9.6076 log 7, 9.3555 
cos d 9.9836 log 7, cos (N + #) 9.2560 0 
4.9012 & sin (N+ #) +0.2456 
number +0.0000080 n, cos (N+) — 0.1803 
Ll’ —0.0000023 diff. +0.4259 
sum -+0.0000057 
log (sum) 4.7559 log (diff.) 9.6293 
log T 0.7069 const. log 4.9788 n 
colog 7 2.2246 log t? 1.4138 
sec 7 0.0077 colog (7 cos tf) 2.2323 
7.6951 8.2542" 
(1) + 0.0050 (2) — 0.0180 
N+ 142° 41’ 
sin (N + ¢#) 9.7826 (1)+ (2)=dr — 0.01 3 
log & 9.6076 tT — +5.092 
log & sin (N+ #) 9.3902 T  +5.079 
The corrected time of ending is, therefore, 
T,.= August ro? 12 25™.079 
Whence we find— 
Beginning. Ending. 
. . d h m d h m 
Greenwich Mean Time, August 10 9 8.438 10 I2 25.079 
A + 10 31.667 + #10 31.667 
Local Mean Time, August 9 22 36.771 IO I 53.412 
Therefore we have— 
Beginning of the Eclipse, A 22 36 46.3 |, 
eginning of the pse, August 9 22 36 46.3 . 
End of the Eclipse, August 10 I 53 24.7 | Mean Time. 
Beginning. Ending. 
NF¥¢ 118 12.7 142 41.1 
constant 180 0.0 Oo 0.0 
Angle of position: P 298 12.7 142 41.1 


from the north point of the Sun’s disk toward the east for direct image. 
Pages 565-569 contain the adopted mean places and annual proper motions 
of such stars as bright as magnitude 6.5 as will be occulted during the year by the 


Moon. 
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Pages 570-608 contain the elements for the prediction of the times of occulta- 
tions of stars and planets by the Moon during the current year. The system of 
coordinates employed is similar to that already described for eclipses, the funda- 
mental plane passing through the center of the Earth, and being taken perper- 
dicular to the line joining the star and the center of the Moon, but the cone cir. 
cumscribing the Moon and star is regarded as a cylinder which intercepts the 
fundamental plane in a circle having the same linear diameter as the Moon. 

In the columns referring to the star, those headed Red’ns from 1915.0 give the 
quantities necessary to reduce the mean place of the star at the beginning of 1915 
to its apparent place at the time of occultation. These reductions are sufficiently 
accurate to be definitive. 

Under the general head, At Conjunction in R. A., are five columns giving 
certain quantities for the moment of geocentric conjunction of the Moon and star 
in right ascension, as follows: 

The Washington Mean Time is the moment, 7, at which the two bodies are in 
geocentric conjunction in right ascension. At*that moment the coordinate x of 
the axis of the cylinder on the fundamental! plane has the value zero. The column 
Hour Angle, H, gives the common geocentric hour-angle of the Moon and star 
at the same moment, expressed in sidereal time and counted from the meridian 
of Washington—positive toward the west and negative toward the east. Column 
Y gives the coordinate y of the axis of the cylinder upon the fundamental plane 
at the same moment. Columns x’ and y’ give the variations of x and y in one 
hour of mean time. The linear unit in these columns is the Earth’s equatonal 
radius. The limiting parallels, north and south, show the extreme limits of latitude 
within which the occultation will be visible. | 

By the aid of these elements, the Washington mean time of immersion and | 
emersion of a star relatively to the limb of the Moon may be computed for any pert 
of the Earth by a method nearly the same as that already explained for computing 
eclipses, but somewhat more simple. 

Prediction of Occultations for a given Place.—When it is desired to predict the | 
circumstances of one or more occultations at any place, the first step will be to 
select them from the general list given in the Ephemeris. The conditions of 
visibility are :— | 

1. The limiting parallels in the last columns must include the latitude of the 
place. 

2. The quantity H—A, taken without regard to sign, must be less than the 
semidiurnal arc of the star by at least one hour. On very rare occasions an 
emersion might be seen in the east, or an immersion in the west, when this difference 
is a few minutes less than an hour. 

3. The Sun must not be much more than an hour above the horizon at the local 
mean time 7—A, unless the star is bright enough to be seen in the daytime. 

When many occultations are to be selected, the most convenient course will 
be to write the value of —A on the bottom of a slip of paper, and in passing through 
the list of occultations to pause over each one for which condition (1) is fulfilled, 
and examine by means of the slip whether conditions (2) and (3) are also fulfilled. 
If either fails, the computer passes on. Sometimes it will be difficult to determine 
whether H—A or T—A falls within the limits; and in such cases the computer may 

[Eph 1s] 
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mark the occultation for trial and leave the decision for the subsequent oper- 
ations. The whole list can be gone over in less than a day, and it will probably 
be found that about one-tenth of the occultations are marked for trial. 

The next step will be to compute the local times of immersion and emersion 
from the elements, and to that end let— 


T= the instant of geocentric conjunction of Moon and star in right ascension, 
expressed in Washington mean solar time; 
H=the Washington west hour-angle of the two bodies at that moment; 
A =the longitude west of Washington; 
ho= H—A= the local hour-angle of the star at the instant 7; 
6 = the star’s declination. 


The procedure for each occultation will then be as follows :— 
(1) The geocentric coordinates of the place, p sin gp’ and p cos @’, are to be 
computed by the formule and table given in connection with eclipses on page 716. 
The next step will be to find the approximate instant of apparent conjunction 
of the Moon and star as seen from the place, and that may be deduced from the 
time of geocentric conjunction by the application of an approximate correction 
taken from Downgs’s table, printed in the volumes of the American Ephemeris 
for 1882 to 1899. This correction must be reckoned in mean solar hours, and will 
be designated by the symbol #. It will have the same sign as h,. 
When Downess’s table 1s not available, the correction may be computed from 
the formula, 
=p cos p’ sin hy 
&'=[9.4192] p cos yp’ cos he 


j= 22," 
~ elm &! 


By applying ¢ to the Washington mean time of geocentric conjunction, as 
given with the elements, we shall have the Washington mean time of local con- 
junction within a few minutes. 

(2) Compute for the instant T7+¢ the following quantities, in which ¢, is the 
sidereal equivalent of the mean time interval #: 


§ =pcos 9’ sin (ho +t) 

7 =p sin gp’ cos d—p cos p’ sin 6 oos (ho+ to) =1,—, 
&'=[9.4192] p cos p’ cos (ho+ to) 

n’=[9.4192] p cos 9’ sin 6 sin (ho +t.) = [9.4192] & sin 6 
x =x't | 
y=Yry't 


Compute also m, M,n, N, and from the equations, 
msin M=x —& 
mcos M=y —n 
nsin N=x’—&’ 
n cos N=y’—7’ 
sin = [0.5646] m sin (M—N) 


t being taken between the limits +90°. Finally compute, 
[Eph 15) 
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r= —11:7782}m,,,., (44 — N) +11:2135] 95 pp 
n n 
[6.7591] )-Esi 
Or nh cos ¥ [y, cos (N Fy')—& sin (N F)] 
where the double signs are to be taken negative for an immersion and positive for 
an emersion. Both 7 and of thus have two values, which are expressed in minutes 


of time, and in order to distinguish them let those pertaining to immersion be 
designated respectively 7’ and 6r’, while those pertaining to emersion are designated 


.t’’ and 6t’’, We then have for the Washington mean times of the phases, 


Instant of immersion=7+i+ 7’ +6r’ 
Instant of emersion =7+/+7''+0r” 


These expressions are practically exact, as the corrections 67 seldom amount 
to so much as 1.5 minutes, and whenever an inaccuracy of that magnitude is per- 
missible they may be omitted. As a check upon the results, it will be advisable 
to compute &, 7, x, and y for the times of immersion and emersion finally obtained. 
If these times are correct the quantities in question will fulfill the condition, 


V(x— 8) + (y— 7)? = 0.2725 


If log m sin (M—N) >9.4354, sin # will be numerically greater than unity, 
and no occultation is to be expected at the given place; but a very brief one may 
occur if the excess of the computed distance over the Moon’s semidiameter happens — 
to be within the errors of the ephemerides of the Moon and star. 

The position-angle of the line from the Moon’s center to the star, at the time 
of contact, is reckoned from the north point toward the east, and designated bv — 
the symbol P. It is computed from the forthule, 3 


P=N—4+0P for immersion, 
or P=N+t)+6P + 180° for emersion, 


-where the angles N—# and N+¥4 are taken directly from the computation of 67, — 


and OP is found in degrees of arc from the expression, 
3 
éP= + ei sin N+& cos N] 


In the latter formula the double sign is to be taken negative for an immersion | 
and positive for an emersion. | 

The angle from the vertex, V, is also reckoned in the direction from the north 
toward the east, and is found from the formula, ~ 


V=P-—C 
where C is computed from the expression, 
tan C= &+[8.22 18]76" — [4.98 10]?S 
n+ [8.2218]t7’ +[4.9810]z"7, 
C being taken less or greater than 180°, according as the numerator is positive or 
negative. 
The value of 7 employed in the latter formula must be so taken as to correspond 


with the phase for which C is required. 
[Eph 15] 
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In the volumes of the American Ephemeris for the years 1882 to 1901 instruc- 
‘ions are given for constructing three special tables which greatly diminish the 
abor of computing occultations, but as these tables should contain from 4700 to 
5300 quantities, and as they would apply only to the place for which they were 
computed, it will rarely be worth while to undertake the labor of forming them. 
Those who desire further information on the subject may consult any one of the 
volumes in question. 

As an example of an isolated occultation, we will compute that of 38 B. Sagit- 
tarii on March 8, 1915, for New Haven, whose position is— 


P=+41° 19% 22/73 
A=— o 16™ 35%.2 
and whose geocentric coordinates are— 
psin p’=9.8174 
p cos Pp’ = 9.8763 


From the elements on page 584 we have, 


h m 

T= 18 53.1 

=— oO §.2 

and ho=H-A=4+ org 


From the formula on page 723, we find the correction, /, to the Washington 
mean time of geocentric conjunction, JT, to be about +o" 5™.7; therefore the 
Washington mean time of apparent conjunction is— 


T+t=March 84 18 58™.8 
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; . Apparent W. T. of 4 Hour Angle. Y : x’ x’ 
38 B. Sagittarii. Declination. dohom h m | 
| —28 28.1 | Mar. 8 18 53.1 | —0 5.2 | +0.6871 | 0.5903 | +0.0332 
T+tMar. 8¢ 18° 58™.8 UP — 0.3575 
ho +0 11.4 M—-™m=  +0.9348 
bo +o 5.7 const. log 9.4192 
hot bo +o 17.1 PCOS P’ cos (ho + ty) 9.8751 
cos gp’ .876 
sin (h +) 3 Brae log &’ 9:7943 
o ) . &' +0.1969 
log & 8.7487 const. log 9.4192 
& 0.0561 & sin & 8.4269 
psin g’ 9.8174 log 7’ 7.8461 n 
cos 6 9-9440 n! — 0.0070 
log 7, 9.7614 log x’ 9.7711 
™ +0.5773 log t 8.9781 
P COs Pp’ 9.8763 log x 8.7492 
sin 6 9.6782 n % +0.0561 
Cos (ho + to) 9.9988 log y’ 8.5211 
log 77, 9.5533 n log y’t 7-4992 
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T+i Mar. 84 18° 58™.8 
y't + 0.0032 
Y -+- 0.6871 
y + 0.6903 
x—-§& 0.0000 
y-n — 0.2445 
x! — &! + 0.3934 
y'—7' -+0.0402 
m sin M 
m cos M 9.3883 2 
tan M 
M 180° 0’ 
cos M 0.0000 ” 
log m 9.3883 
nsin N 9.5948 
n cos N 8.6042 
tan N 0.9906 
N 84° 10’ 
sin N 9.9977 
log n 9.5971 
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const. log 


log m 
sin (M—WN) 


sin } 

gf 

const. log 
m 

log n 

cos (M—N) 


1.7782}m 
——4 cos (M—N) 
const. log 
colog 
cos # 


~ [1:2135]cos $ 


n 


t for immersion 
t for emersion 


The computation of 67 for the two contacts is as follows: 


NF 

cos (NF #) 
log 9, 

log (1) 

(1) 

sin (NF) 
log & 


log (2) 

(2) 

(1) — (2) 

log [(1) — (2)] 
const. log 

log t? 

colog ( cos #) 


log Or 


Or 
T+0r 


T+i 
Washington Mean Time of Phase, 
A 


New Haven Mean Time 
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Immersion. 

20° 59’ 
9.9702 , 
9.5533 ” 


9.5235 7 

— 0.3338 
9.5540 
8.7487 
8.3027 

+0.0201 

— 0.3539 
9.5489 
6.7591 


2.3452 
0.7486 











9.4018 ” 


m 
— 0.25 


— 15.13 
d ih m 
Mar. 8 18 58.8 


“8 18 43.7 
—oO 16.6 


Mar. 8 19 0.3 





2 0.5646 
9.3883 
9.9977 
9.9506 

63° 11’ 
1.7782 
9.7912 
Q.0070 & 
0.5764 ® 

+ 3.77 
1.2135 
0.4029 
9.6543 
1.2707 


F 18.65 











— 14.88 
+ 22.42 


Exersioa. 
147° 21° 

9.9253 ® 

9.5533 * 


— 


9.4786 
+ 0.3010 
9.7320 
8.7487 
8.4807 
+ 0.0302 
+ 0.2708 
9.4326 
6.7591 
2.7012 
0.7486 


9.6415 
m 

+ 0.44 

+ 22.86 





h m 
18 58.8 
IQ 21.7 
— o 16.6 


19 38.3 
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To find 6P and P: 




















log 7, -9.5533 % log § = 8.7487 (3) — 0.3556 
sin N 9.9977 cos N 9.0071 (4) + 0.0057 
log (3) 9.5510" log (4) = 7.7558 (3) + (4) — 9.3499 
Immersion. Emersion. 
log [(3) + (4)] 9.5439 % 9.5439 ” 
const. log 7.3038 n : 7.3038 
log t? 2.3452 2.7012 
colog cos # 0.3457 0.3457 
log 6P 9.5386 9.8946 n 
' 6P + 0.3 — o8 
. NF 21.0 147.4 
constant 0.0 180.0 
Angle of position: P 21.3 326.6 


from the north point of the Moon’s limb toward the east, for direct image. 

Pages 609-610 contain in detail all the data necessary for observing every 
occultation of the general list which is visible at Washington during the current year. 

Page 611 contains the Ephemeris for Physical Observations of the Sun. 

Pages 612-619 contain the Ephemerts for Phystcal Observations of the Moon. 
The selenographic longitudes are measured in the plane of the Moon’s equator, 
the axis of reference being the radius of the Moon which passes through the mean 
center of the visible disk, positive toward the west—i. e., toward Mare Crisium—and 
the latitudes are measured from the Moon’s equator, positive toward the north—i.e., 
in the hemisphere containing Mare Serenitatis. 

The optical and physical librations in longitude and latitude have been com- 
puted with elements and formule given on page xi, and their sums are given 
in the second and third columns, respectively, the physical libration being given 
separately in the fourth and fifth columns. The Sun’s selenographic colongitude 
(90° — longitude) and latitude and the position-angle of the Moon’s axis, C, in the 
sixth, seventh, and eighth columns, respectively, have all been corrected for the 
effect of physical libration. | 

When the libration in longitude is positive, the mean center of the disk is 
displaced toward the east—that is, the region thus exposed to view is on the west. 
limb—and when the libration in latitude is positive the mean center of the disk is 
displaced toward the south—that is, the region thus exposed to view is on the 
north limb. 

The altitude of the Sun, A, at any given time above the horizon of any point 
on the Moon whose selenographic longitude and latitude, A and f, are known, may 
be computed from the following formula, the Sun’s selenographic longitude and 
latitude being denoted by /@ and bo, respectively: 


sin A =sin be sin 8+cos be cos B cos (Ig —A) 


Pages 620-621 contain the data with reference to the illuminated disks of 
Mercury and Venus. The angle @ is the angle which the arc of the great circle 
from the planet to the Sun makes with the arc from the planet toward the west, 
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measured in the direction west, north, east, south. It is measured from 0° to 360°. 
We may also regard @ as expressing the angle which the line of cusps makes with 
the meridian, the positive direction of the meridian being toward the north, and 
the positive direction of the line of cusps that in which a person following this line 
would have the illuminated portion of the disk on his right. 

Pages 622-625 contain the Ephemerts for Physical Observations of Mars. The 
quantities here given have been corrected for aberration, so that in using them 
they should be interpolated to the actual time of observation. 

P is the position-angle of the axis of rotation measured eastward from the 
north point of the disk. 

A@ and A© are the planetocentric right ascensions of the Earth and Sun, 
respectively, measured in the plane of the planet’s equator from its vernal equinox. 

Dg and Do are the planetocentric declinations of the Earth and Sun, respec- 
tively, referred to the planet’s equator. ° 

©¢ is the planetocentric longitude of the Sun measured in the plane of the 
planet’s orbit from its vernal equinox. 

k is the ratio of the area of the illuminated portion of the apparent disk to 
the area of the entire apparent disk regarded as circular. 

zis the angle between the Sun and the Earth as seen from the planet. 

q is the angular value of the greatest defect of illumination as seen from the 
Earth. 

Q is the position-angle of the radius of the disk which passes through the point 
of greatest defect of illumination—that is, of the radius perpendicular to the line 
joining the cusps. It is measured eastward from the north point of the disk. 

The column headed Central Meridian contains the longitude of the meridian 
which bisects the disk, measured from the adopted zero meridian. 

The columns headed Transit of Zero Meridian contain the Washington Mean 
Time of every transit of the zero meridian across the actual center of the disk. 

Pages 626-629 contain the Ephemeris for Physical Observations of Juptter. 

The columns headed Central Meridian contain the longitudes of the meridian 
which bisects the disk, measured from the adopted zero meridian of System I and 
System II, respectively. 

The column headed Correction for Phase contains the corrections to be applied 
to the longitudes of the central meridian to obtain the longitudes of the mendian 
bisecting the illuminated disk. 

The column headed Transit of Zero Meridian contains the Washington Mean 
Time of every fifth transit of the zero meridian across the center of the illuminated 
disk. 

The quantities in the remaining columns on pages 626-627 are the same as 
those defined ‘under the Ephemerts for the Physical Observations of Mars. 

Pages 630-655 contain, concerning the Satellites of Juptter, the times of con- 
junction of Satellites I-IV, the times of elongation of Satellite V, the differences 
in right ascension and declination between Jupiter and Satellites VI and VII, and 
the phenomena of the Satellites I-IV together with their configurations. 

Page 656 contains the Magnitude of Saturn and the Elements of the Rings. 

Pages 657-663 contain, concerning the Satellites of Saturn, the diagram of the 
orbits of the seven inner satellites, the times of elongation for the first eight 
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satellites, the differences in nght ascension and declination between Saturn and 
Phoebe, the ninth satellite, and tables for predicting the position-angles and dis- 
tances from the center of the planet of the first eight satellites. 

Page 664 contains the diagram of the orbits of the satellites of Uranus, together 
with the times of their elongations. 

Pages 665-666 contain tables for predicting the position-angles and distances 
from the center of the planet of the satellites of Uranus and Neptune. 

Page 667 contains the diagram of the orbit of the satellite of Neptune, together 
with the times of its elongations. 

Pages 668-669 contain the Phenomena. The predicted times of the conjunc- 
tions, quadratures, and oppositions of the planets with respect to the Sun are, 
respectively, the instants when the longitude of each planet differs from that of the 
Sun by 0°, +90°, or 180°. For the conjunction of the planets with the Moon and 
with each other the predicted times are the instants when the two bodies have the 
same right ascension. The degrees and minutes to the right show the difference of 
declination at the moment of conjunction. 

Pages 670-679 contain the Posttions of Observatories. These have been com- 
piled from various sources, and the data used are the best immediately available. 
The tabular arrangement is self-explanatory. 

Page 680 contains two examples in the computation of lunar distances, which 
are inserted because the lunar distance tables have been omitted from the American 
Ephemeris since 1911. 

Pages 681-699 contain a series of tables numbered from I to VI. 

Table I—For Finding the Latitude by an Observed Altstude of Polaris. 

Table II—For converting Sidereal into Mean Solar Time. 

Table III—For converting Mean Solar into Sidereal Time. 

Table IV—For Finding the Azimuth of Polaris at All Hour Angles. 

Table V—For Finding the Aztmuth of Polaris at Elongation. 

Table VI—For Finding the Times of Upper and Lower Culmination of Polares. 

The following-named persons were engaged in the preparation of the American 
Ephemeris and Nautical Almanac for the year 1915: 

Assistants and Employees.—James Robertson, W. M. Hamilton, W. T. Carri- 
gan, Arthur Snow, Perez Fisch, Miss Isabel Martin, Clifford S. Lewis, G. F. Crawley, 
>. S. Hill, P. F. Newell, W. C. Grebe, C. H. Killian, Mrs. E. B. Davis, Miss 
Janet McWilliam, Mrs. H. F. M. Hedrick, Alfred Doolittle, Henry B. Evans, 
Geo. B. Merriman, F. E. Ross, H. B. Hedrick, Wm. Auhagen, Thomas E. Trott, 


Louis Lindsey, Arthur Newton. 
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Arrangement and Use of the American Rphemeris Be . 7er 

Aspects of the Planets. . . . . . . ; ; . . : 666 

Astronomical Constants. . . . . . . . . xiv 

Azimuth of Polaris at all Hour Angles, Table IV . . . . . . . . 692 

at Elongation, Table V . . . . . . . 604 

Beginning of the Seasons . . 608 

Bellatrix (Gamma Orionis), Apparent Place 333 

Mean Place . . . . . . . . . . - 336 

Besselian Elements of Solar Eclipses . ; . . ee . . 861, 563 

Formule for Star Reductions . . . . . . . . . . 216 

Star Numbers. . . . . . . . . . . . . 218, 230 

Example of Reduction with . . . . . . . err 

Exclusive of short-period Terms oe el . . 230 

Betelgeux (Alpha Orionis), Apparent Place. . . . . . . . . 338 

Mean Place . . . . 237 

Brilliancy of the Planets, greatest (see Stellar Magnitude under each h planet), 

Canopus (Alpha Argfis), Apparent Place . . . . 342 
Mean Place . . . . . . . . . 23] 
Capella (Alpha Aurige), Apparent Place . . . . . . . . . 331 

Mean Place . . . . . . . . . 236 

Castor (Alpha Geminorum), Apparent Place . . . . . . . . . 352 
Mean Place . . . . . . . . . . 23 

Charts of Solar Eclipses. . . . . . . . . . following pages 562, 564 

Chronological Eras and Cycles . re . xin 

Circumpolar Stars, Apparent Places. . . . ee ee . . 251, 487 

Mean Places . . . 2 . . . . 250 

Conjunctions of Planets . . . . . . . . . . 668 
of Satellites . . . . . rr . . 631 

Constants, Astronomical . . xIV 

Culminations, Moon . . 2« « - 526 

of Polaris, Table VI for finding times ‘of . : . . . 699 

Cygni 61, Apparent Place . . . a . 460 

Mean Place . . . . . . . . . . . . . 7 

Parallax. . . . . . . . . : . 1x 
Day, Civil and Astronomical . . . . . . . . . : 702 
Length of . . . . . . . . . . ee XivV 

of Julian Period . . . . . oe ; 2 . . xii 

Delta Cassiopeiz, Apparent Place . . . . . oe . . . . 207 

Mean Place . . . 


. 233 
Used for finding time of culmination of Polaris (Table VI) ~ ele . . 609 
Deneb (Alpha Cygni), Apparent Place. . . . . . 450 


Mean Place . . . . . . 247 
Denebola (Beta Leonis), Apparent Place . . . . . . . . . . 383 
Mean Place . . . . . . . . . 241 
Dione, Fourth Satellite of Saturn . . . . . . . . . 6s7 S59. 661, 663 
Disk of Mercury . ; . . . . . 620 
of Venus . 621 

- Distance, Astronomical Unit of . . XIV 
of the Moon . . . . . . XIV 

of the Planets (see also reference under each planet) . . . . . xv 

of the Sun . . . . . . . . . Greenwich Ephemeris III, xiv 
Dominical Letter xiii 
xIv 


Earth, Dimensions of . 

Elements of Orbit of . . . . . . . . . . xv 
Earth’s Radius Vector, Logarithm of . . . . Greenwich Ephemeris It] 
Easter, date of . . . . . . . . . . . . vl 
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Yccentricities of the Orbits of the Earth and Planets 
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Correction to Elements of . 
Example of the Computation of 
Eeliptic, Obliquityof . . . . . . . 
Election Day, Date of . . . . . . . 
Elements of Planetary Orbits 
Elongations of Planets 
of Satellites .. 
Elongation, Azimuth of Polaris at, Table Vv 
Enceladus, Second Satellite of Saturn 


139 


Page. 

XV 
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_ following pages 562, 504 


119 

214 

vi 

xV 
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631, 658, 664, 667 
: 694 

637 658, 661, 663 


Epact xiii 
Ephemeris for the Meridian of Greenwich (Part I). 1-214 
of Washington (Part IT) . . . . » 215-558 

Equation of Time for Greenwich Apparent Noon. Greenwich Ephemeris I 
for Greenwich Mean Noon . Greenwich Ephemeris II 

for Washington Mean Noon . . . 518 

Equator, Moon’s . . . . . 212 
Equinoxes, Date of 668 
Errata . iv 
Errors, Mean, for 1920 , (Newcomb’ S Star Catalogue) 51 
Example of the Computation of Lunar Distances 680 
of Occultations . 725 

of Solar Eclipses . 719 

Reduction of Stars to Apparent Place 711 

of the Sun . 704 

Festivals, etc. vi 
Fomalhaut (Alpha Piscis Australis), Apparent: Place 476 
Mean Place os . 249 
Geocentric Ephemerides of the Planets . 146 
Latitude of Observatories, Reduction to 670 

Golden Number . . . . . xiii 
Gravity, Acceleration due to xiv 
Gaussian Constant of . xiv 
Greenwich Ephemeris (Part I) . I-214 
Hayford’s Spheroid . . . . . ; Xiv 
Heliocentric Coordinates of the Planets . 178 
Hyperion, Seventh Satellite of Saturn 657, 660, 662, 663 
lapetus, Eighth Satellite of Saturn . 657, 660, 662, 663 
Independent Star-Numbers. . . . . . 222, 230 
Example of Reduction with . 711 

Exclusive of short-period Terms . 230 

Formule for . . . 216 

Irradiation xi 
Julian Period ee xiii 
Jupiter, Distance from Earth, logarithm of . . . . 194 
Elements of Orbit of xv 
Ephemeris for Physical Observations of 626 
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Greenwich Transit of . 164 
Heliocentric Longitude and Latitude of 194 
Horizontal Parallax of . . . . . » 164, 551 
Occultation of oe he 571 

Radius Vector (Distance from Sun), logarithm of : . . . 194 
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Jupiter, Reduction to Orbit. . . . . 194 
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Heliocentric, of the Planets _. . . . . . . . . . 178 

of the Moon . . . . . . . . . . . . . 208 

Corrections to . . . . . . . . . . x 

of the Sun . . . . . . . . . Greenwich Ephemeris Ill 
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Maps of Solar Eclipses _.. . ; . . . . . following pages 562, 564 
Markab (Alpha Pegasi), Apparent Place Be 477 

Mean Place . . . . . . . . . 249 

Mars, Distance from Earth, logarithm of . . Lo - ee . . 190 
Elements of Orbit of . . . . . . . . . xv 
Ephemeris for Physical Observations of . . . . . . . . 622 

Elements used . . . . . . xl 

Greenwich Transit of . ; ; . . . . . . 138 

Heliocentric Longitude and Latitude of . . . . . . . . . 190 

Horizontal Parallax of . . . . . . . . . . . . 158, 550 

Occultation of . . . . . . . . 599 

Radius Vector (Distance from Sun), logarithm of . ; . . . . . 190 

Reduction to Orbit . . . . . . . 190 

Right Ascension and Declination at Greenwich Mean Noon . . . . . 138 

at Washington Transit . . . . . 550 

Semidiameter, Adopted Constant of . . . . . . xV 
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Page. 
Mars, Semidiameter, Apparent . . . . . . . 158,550 
Sidereal Time of, Passing Meridian . . , . . . 550 

Stellar Magnitude of . . . . . . . . . . . . §50, 622 
Washington Transit of . . . . ; . . . . . . . 550 

Mass of Planets . . . . . XV 
Mean Errors for 1920, of Bat 5 Standard Stars (Newcomb 8 Star Catalogue) . . . 511 
Mean Places of 825 Standard Stars . . . . . . 233 
of 15 Northern Circumpolars . . . . . . . . . 250 

of 10 Southern Circumpolars . . . . . . . . . 250 

of Stars Occulted by the Moon. . . . . . . . . 565 

Mean Solar into Sidereal Time, Table ITI . . . . . . . . . 689 
Mercury; Apparent Disk of . . . . . . . . . . 620 
Distance from Earth, logarithm of . . . . . . . . . 178 

Elements of Orbit of . . . . . . . . . . . . xv 
Greenwich Transit of . . . . . . . . . 146 
Heliocentric Longitude and Latitude of .. . . . . . . 178 
Horizontal Parallax of . . . . . . : : : . - 146, 542 
Occultation of . . . . . . . 577 

Radius Vector (Distance from Sun), logarithm of . . . . . . 178 
Reduction to Orbit. . . . . . 178 

Right Ascension and Declination at Greenwich Mean Noon . . . . 146 

at Washington Transit. . . . . 542 

Semidiameter, Adopted Constant of . . . . . . . . xv 

Apparent . . . . . . . - 146, 542 

Sidereal Time of, Passing Meridian . . . . . . 542 

Stellar Magnitude of . . . . . . . . . . . . 620 
Washington Transit of . . . . . . . . . . . 542 


Meridian Passage of Jupiter _.. . . . . . . . . . . . 164, §51 
of Mars . . . . . . . . . . . . . 158,550 


of Mercury . . . . . . . . . . . . 146, 542 

of Moon... ~ oe . . . Greenwich Ephemeris IV 

of Neptune . . . . : . . . . . . - 197,557 

of Saturn . . . . . . . . . . . . 170, 553 

ofSun . . . . . .«.  .  . Greenwich Ephemeris I, 518. 

of Uranus... . . . . . . . . . . . 176,555 
of Venus . . . . . . . . . 152, 546. 

Mimas, First Satellite of Saturn . . . . : . . . . és. 638 661, 663. 
Mira (Omicron Ceti), Apparent Place . . . . . . . . 306. 
Mean Place . . . . . . . . . . 234 
Mizar (Zeta Urse Majoris), Apparent Place . . . . . . . . . 394 
Mean Place . : . . . . 242. 
Used for finding time of Culmination of Polaris (Table vI ? . . . . . 699 
Month, Lengthof . . . . . . . xiv 
Moon, Age of, at Greenwich Mean Noon . . . . . Greenwich Ephemeris IV 
Apogee and Perigee . . . . . ; . Greenwich Ephemeris XII 
Bright Limbs . . . . . . . 526 
Corrections to the Long., ‘Lat., and Hor. Parallax of the . . . . . x 
Culminations, upper and lower, Meridian of Washington . . . . . 526 
Distance from Earth, Mean . . . . . . . Xiv 
Ephemeris for Physical Observations of . . . . . . . 612 
Formule used . . . . ... xi 

hourly . . . . . . . . Greenwich Ephemeris V-XII 

Equator, Position of . See 212 
Libration, Formule for computing . . . . . . . . . xii 
Quantities used in computing. . . . . . . . 213 

Longitude and Latitude of . , See 208 
Formule for . . . . . . . . vii 
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Moon, Longitude, Mean 
True 
Motion of, in Mean Longitude 
Node, Mean Longitude of 
Parallax for Greenwich Noon . 
for Washington, upper and lower transit . 
Mean Equatorial Horizontal 
Perigee and Apogee . 
Perigee, Mean Longitude of 
Phases of . 
Right Ascension and Declination for each Hour 
for Washington + upper and lower Transit . 
Semidiameter, Adopted Constant of . 
Apparent . . . 
Sidereal Time of, Passing Meridian 
Transit, upper, at Greenwich . 
upper and lower, at Washington 
Neptune, Distance from Earth, logarithm of 
Elements of Orbit of . . 
Greenwich Transit of . 
Heliocentric Longitude and Latitude of . 
Horizontal Parallax of , 
Occultation of . 
Radius Vector (Distance from Sun), logarithm of 
Reduction to Orbit. 
Right Ascension and Declination at Greenwich Mean Noon 
at Washington Transit 
Satellite, Apparent Apsides of . . . . . 
Diagram of Apparent Orbit of . 
Sidereal Period of . . 
Tables for Determining Position Angle and Distance of . 
Times of Elongation of _. . . . . . 
Semidiameter, Adopted Constant of 
Apparent . . . 
Sidereal Time of, Passing Meridian . 
Stellar Magnitude of . 
' Washington Transit of 
Node, Mean Longitude of the Moon's 
Nutation, Constant of . . 
Formule for. 
Terms of Short Period i in the . 
in Longitude, Right Ascension and Obliquity 
Oberon, Fourth Satellite of Uranus . 
Obliquity of the Ecliptic, Apparent 
Mean 
Nutation in. 
- Short Period Terms of Nutation in 
Observatories, Positions of, etc. . . . 
Occultations, Elements for Prediction of . 
Example of Computation of 
Mean Places of Stars 


Greenwich Ephemeris 
Greenwich Ephemeris 
Greenwich Ephemeris 
Greenwich Ephemeris 
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664, 665, 666 
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xi, xv 
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199 

xv 
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177, 597 | 

605, 607 | 
199) 
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557 

667 
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667 | 
666 

667 

xv 

1977) 557 

557 

557 

537 

212 
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viii 
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214 
231 
670 
570 
735 


565 


of Planets 571, 577, 580, 583, 586, sto 5 502, 594, 597; 71 $991 600 603, 605, 606 607,605 


Visible at Washington 
Opposition of Planets . . 
Orbits of the Planets, Elements of 
Orbit Positions of Sirius, Procyon, and @? Centauri . . 
Parallax, Annual of Sirius, Procyon, a? Centauri, and 61 yeni 
Corrections to, of the Moon 
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xv 
ix 
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Parallax, Horizontal, of Jupiter 
of Mars 
of Mercury. . . 
of Moon . . . . 
of Neptune 
of Saturn 
of Sun 
of Uranus . . . 
of Venus . . . . 
Solar, Constantof . 
Pendulum, Length of Seconds . 
Perigee of the Moon . . . . . . 
Longitude of Moon’s. . - 
Perihelia of Planets . . . 
Phases of Eclipses of Jupiter’s Satellites . 
of the Moon 


Phenomena, Eclipses, Occultations, Satellites, ‘ete., “Part III . 


of Jupiter’s Satellites 
Planetary Configurations 
Phoebe, Ninth Satellite of Saturn. 
Physical Observations of Jupiter, Ephemeris for 
of Mars, Ephemeris for . 


of the Moon,.Ephemeris for . 


of the Sun, Rphemeris & for 
Configurations . . 
Orbits, Elements of . 
Planets, Aspects of 


at Greatest Brilliancy (see Stellar Magnitude under each planet). oem es 


at Stationary Points . . 

in Ascending and Descending Node 
in Conjunction 

in Elongation 

in Opposition . 

in Perihelion and Aphetion 


in Quadrature 
Occultations of $71, 577, to, 58, 586, 8,5 592, 594, 597, $9 600, 3, 60s, 606 oon, 609, 610 


Semidiameters of 
Signs of 
Polaris (Alpha Urse Minoris), Apparent Place 


Azimuth of, at All Hour Angles, Table IV . 


Azimuth of, at Elongation, Table V 


Greenwich Ephemeris 


Greenwich Ephemeris 


for Finding the Times of Upper and Lower Culminations from observations in 
connection with Zeta Urse Majons (Mizar), S. P. and Delta Caasiopele, Ss. P., 


Table VI 
Mean Place 


Tables for Determining Latitude by Observations of Polaris 


Pole Star (see Polaris). tab or 


Pollux (Beta Seminorum), Apparent Place 
Mean Place 
Precession, General . 


in Longitude, in Solar Day, in 1 Sidereal Day 


Procyon (Alpha Canis Minoris), Apparent Place 
Mean Place . 
Orbit Position . 
Parallax 


Quadrature of Planets 
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158, 550 
146, 542 


"Greenwich  Ephemeris IV, xiv, 526 


177) 557 
170, 553 
213 
176, 555 
152, 546 
vii, xiv 
Xiv 
XII 
212 
Xv, 668 
635 
XII 
559 
634 
668 
657, 660 
626 
622 
612 


611 
668 

XV 
668 
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692 
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Page. 
Radius Vector of the Earth, logarithm of . . - . Greenwich Bphemeris il 
of the Planets, logarithm of ‘ 178 
Reduction of Sidereal to Solar Time, and vice versa, Tables II, 11 656 
of Stars to Apparent Place, Formule for . 216 
Example of . 711 
Regulus (Alpha Leonis), Apparent PI Place 370 
Mean Place . . . . 240 
Rhea, Fifth Satellite of Saturn . . 657, 660, 661, 663 
Rigel (Beta Orionis), Apparent Place . . 332 
Mean Place , ° 236 
Rings of Saturn . : 656 
Roman Indiction . . . . p oft 
Satellites of Jupiter . - 630 
of Neptune . . . . . . . . . 66; 
of Saturn. . . . . . . . . . . . . 65° 
of Uranus . . . . . . . . . . 664, 
Saturn, Distance from Earth, logarithm of . . . . . . 196 
Elementsof Orbitof . . . . . . . « . xv 
Greenwich Transit of . . . . . . . . 170 
Heliocentric Longitude and Latitude of . . . . 196 
Horizontal Parallax of . . . . 170, 553 
Radius Vector (Distance from Sun), logarithm of - ee 196 
Reduction to Orbit . . : 196 
Right Ascension and Declination at Greenwich Mean ‘Noon . . . 170 
at Washington Transit . . 553 
Rings, Elements for Determining Geocentric Position of . . 656 
Satellites, Diagram of Apparent Orbits of . . 657 
Differential Coordinates of Satellite IX . 660 
Greatest Elongations of . . . 658 
Names of . ; 
Synodic Periods of . . 657 
Tables for Determining Position Angle and Distance 662 
Tables of Fractions of the Periods of Revolution . 661 
Semidiameter, Adopted Constant of . . . XV 
Apparent . 170, 553 
Sidereal Time of, Passing Meridian . . 553 
Stellar Magnitude of . . - §53, 656 
Washington Transit of . . 553 
Schedir (Alpha Casstopelz), Apparent Place . 291 
Mean Place . . 233 
Seasons, Beginning of . . 668 
Semidiameter of Jupiter 164, 551 
of Mars 758, 550 
of Mercury . . . . . . . . . - 146, 542 
of Moon. . . . . ; . . Greenwich Ephemeris IV, xv, 526 
of Neptune . . . . 177) 557 
of Saturn . . . . . . . . . . . 170,533 
of Sun - oe - ee ; . . Greenwich Ephemeris I, 518 
of Uranus . . : : - 176, 555 
of Venus -. 152, 546 
Semidiameters of the Sun and Moon, Adopted Constants of xi,xv 
of the Planets, Adopted Constants of xv 
Short Period Terms of Nutation . 231 
in Star Numbers . 316 
Sidereal into Mean Solar Time, Table II . 686 


« Noon, Greenwich Mean Time of . 
Time of Washington Mean Noon . 
or Right Ascension of Mean Sun 
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Signs of the Zodiac. . xvi 
Sirius (Alpha Canis Majors), Apparent Place . 345 
Mean Place . 238 
Orbit Position 1X 
Parallax ix 
Solar Cycle xiii 
Ephemeris . 518 

into Sidereal Time, Table Ill . 689 
Solstices . . . . . 668 
Spheroid, Hayford’ Ss. . . . . Xiv 
Spica (Alpha Virginis), Apparent Place 394 
Mean Place . 242 
Stars, Apparent Places of 800 Standard . . . 287 
of 15 Northern Circumpolar 251 

of 10 Southern Circumpolar 487 

Elements of Occultations . 570 
Example of Reduction to Apparent Position . 711 
Formule for Reduction to Apparent Position ix, 216 

Index to the Apparent Places . . . 730 

Mean Errors for 1920 of 825 Standard. . . . . . 511 

Mean Places for Beginning of the Year, of 825 Standard . . . . . 233 

of 25 Circumpolar . . . 250 

of Stars Occulted by the Moon . . 565 

Occultations Visible at Washington oe 609 

Star Numbers, Besselian and Independent, omitting short- petiod i terms . . . 230 
Besselian, including short-period terms . . . 218 

Formule used in Computing. . Vili, 216 

Independent, including shortperiod terms 222 

Sun, Aberration of . . 213 
Constant of . Xiv 

Coordinates, rectangular . . . 200 
Formule for vii 

Distance from Earth, Mean . ~ oe . xiv 
Distance from Earth at Gr. Mean Noon, logarithm of Greenwich Ephemeris III 
Eclipses of, Charts. - following pages 562, 564 
Elements and Circumstances of . . 560, 668 

Exampleof .. . 719 

Ephemeris for Physical Observations of . 2 of 611 
Formule used . xi 

Examples in the Reduction of... ee 704 
Longitude and Latitude, Greenwich Mean Noon Greenwich Ephemeris III 

Mean, R. A. of, at Greenwich Noon . Greenwich Ephemeris II 
Parallax, Constant of . . . vii, xiv 
Horizontal . . . . . . . 213 

R. A. and Decl. at Greenwich Apparent’ Noon Greenwich Ephemeris I 

at Greenwich Mean Noon. Greenwich Ephemeris II 

at Washington Mean and Apparent Noon . 518 

Semidiameter, Adopted Constant of . xi, XV 


Apparent . . 

Sidereal Time of, Passing Meridian . 
Symbols and Abbreviations 
Synodic Month, Length of . 

Periods of the Planets . 
Satellites 
Terms of Short Period in the Nutation 
Tethys, Third Satellite of Saturn 
Thanksgiving Day, Date of 
Time, Rquation of, at Greenwich Apparent Noon 
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Time, Equation of at Greenwich Mean Noon . . . =. Greenwich Ephemeris I 
at Washington Noon . . . . . . . . . sth 
Mean, of Greenwich Sidereal Noon . . . . Greenwich Ephemeris Ik: 
Sidereal, of Greenwich Mean Noon .  .  .  . Greenwich Ephemeris Bi 
of Washington Mean Noon... . g:8 
Tables for Conversion of Sidereal to Solar and vice ‘versa, |, Tables I and I I . 65 
Titan, Sixth Satellite of Saturn . . . . . . 657, 660, 661, 665 
Titania, Third Satellite of Uranus. . . . . . . 664, 665, 6 
Transit of the Moon . . . ; . - ele Greenwich Ephemeris IV, x 
of the Planets . . . . . . . . Washington Ephemeris 54 
Tropical Year, Length of . . . . . . . oe . xiv 
Umbriel, Second Satellite of Uranus . . . . . . . . . 664, 665, 666 
Unit of Distance, Astronomical . . . . . . . . . xiv 
Uranus, Distance from Earth, logarithm of . . . . . . . . ” 195 
Elementsof Orbitof .  . . . . . . . ..). . . xv 
Greenwich Transit of . . . . . . . . . 136 
Heliocentric Longitude and ‘Latitude of . . . . . . . . 198 
Horizontal Parallax of . . 1976, 555 
Occultation of _. ‘577 580, 583, 586, 589, so so4, 597; boo, 60g, 6 606, 6o9, 610 
Radius Vector (Distance from Sun), logarithm of _. 198 
Reduction to Orbit. . . . . 198 
Right Ascension and Declination at Greenwich Mean Noon . . . . 176 

at Washington Transit . . . . . 585 
Satellites, Apparent Apsidesof . . . . . - . . 664 
Diagram of Apparent Orbitsof . . oe . 664 
Greatest Elongationsof . . . . . - ot . 66, 
Sidereal Periods of . 664 

Tables for Determining Position ‘Angle and Distance of 666 
Tables of Fractions of the Periods of Revolution . . 665 
Semidiameter, Adopted Constant of . . . . . . . . . xv 
Apparent. . . . . . - 176, 553 
Sidereal Time of, passing Meridian . . . . . $35 
Stellar Magnitude of . 535 
Washington Transit of . . . . . . . . . 555 
Vega (Alpha Lyre), Apparent F Place . . . . . . - 438 
Mean Place . . . . . . . . . - oe . 246 
Venus, Apparent Disk of . . . . . . . . . . . 621 
Distance from Earth, logarithm of . . . . . . . 186 
Elements of Orbit of . xv 
Greenwich Transit of . 152 
Heliocentric Longitude and Latitude of . . . - oe 186 
Horizontal Parallax of . . . . - . . 152, 546 

Radius Vector (Distance from Sun), logarithm of . . . . . . 18 

Reduction to Orbit . . . . . 186 | 

Right Ascension and Declination at Greenwich Mean Noon . . . . . 152 | 
at Washington ” Transit . . . . . 546 
Semidiameter, Adopted Constant of . . . . . . . xv 

Apparent. Be eek 824 548 

Sidereal Time of, passing Meridian . ee . . 548 

Stellar Magnitude of . . . . . . . . . 621 
Washington Transitof . 2. wwe 546 
Washington Ephemeris (Part II). ; . . . . . . - 215-58 
Year, Length of . . ~ ee ‘ oe . . xiv 
Zeta Urse Majoris (Mizar), “Apparent Place . . . . . . . . . 304 
Mean Place . . . . . . 242 


Used for finding time of Culmination of Pol aris . . . . . . . 699 
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